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True UNIVERSITIES RILL 

V ERYliUU h^\\l has been thrown on the future of Oxford 
and Cambtidjrc by the discussions in the House of 
Commons last week and this week Harasseti as they are 
by the difficulties of the K.istern question, our leg-islators 
could not, perhaps, be expected to devote serious thoupht 
to the fortunes of higher education m England, but as Mr 
Knntchbull-Hugessen said, the debate was “certainly more 
suited to the debating societies of Oxford and Cambridge 
than to the arena of the House of Commons ” Lord F 
llcrvey, who opened it, had little weightier to remark 
than that Mr. Grant Duff was “ no doubt a very learned 
and superior pel son,” and Mr Grant Duff's chief contri- 
bution was the venerable witticism that Lord F. Hervey 
ought to be earned round the country by himself and 
other advanced reformers, as “ the shocking example” of 
the results of the present system Mr. Ticveiyan dnliglitcd 
the House and the country by the amusing patriotic 
statement that “It would not be possible to find in any 
European University forty mathematicians equal to the 
Wranglers in the Cambridge Mathematical Tripos, or 
twenty classical scholars to compare wi'h those who 
stood first in the Classical Tnpos at Cambridge or m the 
School of Liiene Ilinnamojfs at Oxford;” and with 
an equally cheerful indifference to the facts Mr Lowe 
replied that the teaching of the Universities was “ simply 
disgraceful." When we add that there was much dispute 
whether the glories of Lord Macaulay, who was not "a 
resident fellow of Trinity College, Cambridge," should be 
credited to that University, and that Sir William Har- 
couit was delighted to hear that an overworked judge 
like Sit Alexander Cockburn could find time, in spite of 
hi 5 work, to uridertake the arduous office of chairman, 
which would require the “constant and daily attention of 
one having entire and absolute leisure,” we sum up most 
of what was interesting and novel m the discussion before 
going into Committee 

On two questions, however, which are of speculative 
importance, much incidental li^t was thrown. The 
BUI gives large enabling powers to the Commissioners, and 
VoL. xvL— No, 39a 


although, as “ An Oxford Man ” pointed out m Naj ure 
( vol, XV., p. 391), It IS very doubtful whether large reforms 
can be effected even on the initiative of a strong-willed 
and clear-headed Commission , it is perfectly certain that 
little or nothing can be done if the Commissioners are 
feeble and without origination In their preparation of 
schemes for each of the forty colleges they aie to be asso- 
ciated with three residents from the college itself, and it 
IS only from the colleges that they can get money to effect 
any reforms It is important therefore to understand 
what are the views of the Government with regard to the 
reforms which are practical or possible, because it is to 
adv.ance these views that the Commissions have been 
selected. Afterwards, everything depends on the Com- 
missioners themselves, on the spirit in which they have 
undertaken their task, and on the diligence, ability, and 
discretion with which they are likely to execute it. 

The Opposition offered no foinial objection to any of 
the names proposed by the Government, but they sug- 
gested the addition of three names to the Oxford and of 
two names to the Cambridge list. For Oxford they 
proposed IVof Bartholomew Price Prof. Huxley, and 
Prof. Max Muller, and for Cambridge Dr. Bateson, the 
master of St John's College, and Dr Hooker, the presi- 
dent of the Royal Society The addition of these names 
would have greatly strengthened the Commissions, and 
tJiosc who are anxious to see the Universities question 
treated in a generous spirit and with a wide knowledge 
of the subject might have been reasonably hopeful of 
good results. To our mind it is a fatal objection to the 
Commissioners as they stand that they include no mem- 
bers who arc not alumni of the Univcrsuics on which they 
are to sit. Prof. Huxley and Dr Hooker would have been 
of the utmost service bcciuse they would hav^e approached 
University questions from the point of view of men whose 
lives have been spent outside the Universities It is 
certainly important for the Commissioners to have a prac- 
tical acquaintance with working details, but that would 
surely have been sufficiently guaranteed by the presence oi 
nine University men on each Commission evea though one 
outsider had been added to each. Prof. Huxley has sat 
on the Scotch Universities Commission, and has had the 
largest experience of teaching at unrestricted institutions 
like the School of Mines and South Kensington. Dr. 
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Hooker and he would have strengthened the hands of | 
those who wish to sec science represented m our higher 
education, and the addition of their names would cer- 
tainly not have upset the balance of the Commission, as 
Prof. Price, Dr Bateson, and Prof. Max Muller, would 
have adequately maintained the interests of the older 
studies Purely, when we are setting about the reform of 
our universities, we want all available information about * 
the sy^items of foreign countries, and Prof. Max Muller 
could have told the Commissioners many things they 
have not learnt from their own experience of Oxford and 
Cambridge The refusal of the Government to add any 
names to the original list was an unfortunate sign of the 
spirit in winch they have framed it, and of the attitude 
in which the Commissioners will face the problems before 
them Ministcis wcic successful, but their majorities were j 
so small as to show that the sense of the few members who j 
Will not Consent as partisans to vote on such questions u as 
decidedly against them 'Ihcy earned their point by ii, i 
34, 24, 26, 32 votes on the successive divisions After | 
their success nobody will care much what become^ of a | 
bill which IS meant to change as little as possible, when | 
every crcvice that could let m light from ihc outside | 
world IS carefully stopped against iL I 

The speech of the Secretary of War, who is Member j 
for the University of Oxford, and the general tone of the I 
debate, dcaily confirm these anticipations There will | 
be a slight restiiclion ol the “ prize fellowships," the new I 
Government name for the idle fellowships" of Lord j 
Salisbury There will not be a great extension of the pro- 
fessoriate, provision even having been made for the amalga- 
mation of several professorships into one Some money - - 
5 per cent from some Lollcgcs, 10 per cent fron^othel^, 
nothing priliaps from a third class — will be taken from 
lliecollcgcs for university pill posLs- There is a provinon 
“ for the extension, not foi the suppression,” ol scholai- ^ 
ships Only the supeifluities of the colleges are to go to 
the University, and Mr Hardy has never had but one 
opinion on “what 'lomo people called the endowment of 
research." He did not state that opinion so frankly as 
Mr. Trevelyan, but there was little doubt from the lone of 
his remarks that it was substantially the same — 

“Itw.is a mistake, therefore, to assume th.it we could 
create in men such qualities by merely endowing old men, 
and in his opinion it would be better to throw the funds 
of the Universities into the .sea rather than to bestow 
them in the manner which had been proposed The 
people whose pr.iyers the House should listen to were the 
practical teacheis of the Umversiiy, who were bound to 
celibacy, and who asked them to make their career a 
better one, to give them a reasonable income, and to 
allow them to marry without being compelled to resign 
their positions These gentlemen would have six months 
in the year, which they would be able to devote to the 
pursuit of science and literature. What they had to do 
was to find men for the places, and not places for the 
men. He begged them to consider well before they 
created a sort of hierarchy of sinecures and semi-sinecui es 
which unless human nature was radically altered by this 
Dill would only lead to academical jobbery and mtellcclual 
stagnation ” 

No doubt the wholesale conversion of the fellowships of 
residents and, for that matter, of non-residents into profes- 
sorships, created in a doctrinaire spirit, and apart from the 
gradual development of literature and science, would be 


recklessness and folly Nobody in his senses wants such 
a thing The real note of despair in the whole debate 
is that Oxford and Cambridge wish to be let alone, and 
Oxford and Cambridge men in the House are determined 
that they shall be let alone to consider every question as 
It comes up from the mere local point of view of Oxford 
and Cambridge. The jealous exclusion of outsiders is 
the surest proof of the intention of the framers of the bill 
and the clearest prophecy of its issues 

The Committee made no real alterations in the bill 
There was a desperate attempt to maim it by striking out 
even the possibility of endowments for reseaich It was 
resisted and defeated by an overwhelming majority. Mr. 
Hardy said “ the noble lord and the hon. gentleman 
seemed to be under the apprehension that if research 
were brought into the University education would be 
driven out. On the contrdry, he held that no leaching 
could be successful that was not founded on the most 
minute research. There were, no doubt, many subjects 
of research which by their nature were not lucrative Ir 
those who prosecuted them but the prosecution of which 
was of great importance to education throughout the 
country, and especially to tlia University in which they 
were carried on There was, however, no intention to carry 
research to the extravagant lengths which some speakers 
and writers feared would be the case, and \shich would 
utterly pervert the puiposes of the University So far 
from diminishing the educational power of the Univer- 
sity, that which was proposed would give to education a 
more solid basis than it now possessed.” Mr 'I'revelyan 
accepted Mr, llardy^s statement as "in all respeets satis- 
factory,” and added a remark none the less valuable tint 
It is almost a truism, “ They could not have a University 
where education was pioccedmg without research proceed- 
I log at the same time ” The Commissions will thus be lelt 
at liberty to use the funds they can detach from ihe Col- 
leges for the endowment of research. But " Researchers,” 
as Prof. Syh ester calls them, will not for many years to 
come, grow very fat on the good things 0/ O^foril and 
Cambridge. 

DEEP WELDDORINGS IN LONDON 
constantly increasing wants of our English metro- 
-L polls were very amply provided for during‘*all the 
earlier stages of its history by the stores of water con- 
tained in the extensive beds of gravel lying within the 
Thames Valley These stores of water could be reached 
by means of shallow wells, and all the ancient and famous 
pumps of our city drew their supplies from this source 

But, as the population of the district increased, the 
value of this source of water-supply became gieatly im- 
paired from two causes , firstly, the excessive dram upon 
It, caused by the rapid multiplication of wells , and 
secondly, the pollution of Us waters by the refuse-matter 
of a great city. 

Hence it became necessary to seek for new sources of 
water-supply, and the success which had already attended 
the construction of Artesian w'ells in the Tertiary districts 
of Northern France, led to attempts being made to obtain 
supplies in a similar manner by putting down borings 
through the impervious London Clay into the water- 
bearing beds of the Lower London Tcrtianes. 
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For a time the quantity of water thus obtained, as at 
Merton, Garrett, and many other points, seem to have 
induced the belief that an inexhaustible source of the all- 
essenlial element had been discovered , but the rapid 
multiplication of these Artesian wells soon revealed the 
fact that the new and valuable stores had their limit, and 
that this limit was being very rapidly approached m con- 
sequence of the excessive demands which were now being 
made upon the new source of supply. The deepening of 
the wells, by which means water was drawn from the 
Chalk, as well as from the Tertiary strata, promised, how- 
ever, to do something towards staving off the evil day 
when London would no longer be able to depend on 
drafts being honoured by her great subterranean bank 
Such was the slate of the question when Mr Prcstwich, 
now the Professor of Geology in the University of Oxford, 
undertook its complete investigation as an important 
geological problem No one more competent for the 
task could possibly have been found, for during many 
years Mr- Prestwich's studies had been devoted to the 
Tertiary deposits of the London and Hampshire basins , 
and his great work — A Geological Inquiry respecting the 
Water-bearing Strata of the country around London, with 
Rcfeiencc especially to the Water-supply of the Metro- 
polis,” which was published m 1851 — is a masterpiece of 
minute observation and close and accurate reasoning 
Moic than this, the geologist points to the work with 
pardonable piidc, as affording convincing proof that his 
science has now acquued a character for exactness, analo- 
gous to that which is justly regarded as the crowning 
altiibute of astronomy After a most elaborate study of 
the nature and relations of the various strata which crop 
out all round the London Basin and of the disturbances 
to which they have been subjected since their deposition, 
Mr. Prestwich vcnliired on a bold pi edictioji^ namely, 
that the Chalk beneath London would be found to have a 
thickness of 650 feet, the Upper Greensand of 40 feet, 
and the Gault of 150 feet (op ttt p. 142 ] 

At the time when this announcement was made no well 
in London had been sunk to a greater depth than 300 feet 
in the Chalk, but now we can appeal In no less than four 
deep borings in the metropolis, which afford the most 
convincing proof of the reliability of the data, and the accu- 
racy of the reasoning by which Mr Prestwich arrived at 
his interesting results. For the sake of distinctness, wc 
place the estimated and determined results side by side 
m a tabular form . 
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When it^s remembered that the Chalk graduates down- 
wards insensibly into the Upper Greensand, and that 
It 15 almost impossible to decide on their line of sepa- 
ration in the cores brought up by boring operations, it will 
be admitted on all hands that the agreement between the 
estimated and proved results is marvellously close. 

One ol the most important conclusions of Mr. Prest- 
wich's work was that the strata below the Gault, the so- 


called Lower Greensand," would in the future afford a 
most valuable underground source of water-supply to our 
overgrown city 

But m 1855 Mr. Godwin-Austen brought before the 
Geological Society of London his masterly essay " On 
the Possible Extension of the Coal-Measures beneath 
the South-ICastern Part of England,” in which he an- 
nounced the conclusion — based on a most elaborate study 
of the geological structure of the South of England and 
the adjoining portions of the Continent of Europe — that 
an old ridge of Palroozoic rocks underlies the line of the 
Thames Valley, and is only concealed from us by the 
Upper Cretaceous strata 

Mr Godwiii-Austen’s announcement was as strikingly 
verified as was that of Mr Prestwirh ; for, in the same 
year that it was made, a boring at Kentish Town which 
passed through the Gault, reached a curious senes of red 
rocks which arc now believed by geologists to be either a 
portion of the old Palaeozoic ridge itself, or a set of litto- 
ral deposits formed upon Us flanks. And in 1857 the 
deep boring at Harwich afforded still more unmistakable 
evidence of the existence of this old PaKeozoic ndge in 
the fact that black slaty rocks were found immediately 
below the Gault clay 

Although the old ridge of PaJ.eozoic rocks must thus 
limit the area of the available water-bearing “ Lower 
(ircensaiul ” beneath the metropolitan district, yet Prof 
Prestwich has constantly argued that very large and 
valuable supplies of water will yet in all probability be 
obtained from the latter source 

Hence it is that the endeavour to tap this great subter- 
ranean reservoir, which is now being carried out in such 
an enterprising spirit by the Messrs Meiix and Co., in 
the '1 ottenham Court Road, is attracting so much atten- 
tion from geologists and engineers The nodular beds at 
the base of the Gault were reached at a depth of 999 feet 
from the surface, and some sixty feet of roi k below has 
since been penetrated fhe splendid cores brought up 
by the diamond-borer are at once submitlcd to Mr. 
Robert Etheridge, the paLeontoIogist of the Geological 
Survey, who is carefully studying every trace of fossils 
which they exhibit At present there are very strong 
grounds for believing that the“Lo.vcr Greensand ” has 
been reached, and we soon hope to be able to announce 
that the new source of water supply, so long ago pointed 
out by Prof. Prestwich, has at last been made available 
for the evrr-iricrcasing necessities of this great city. 

J. W. JLIID 


LAiHAM^S ENGLISH JHCTIONAEy 
A Dictionary of the Knf^lidi Lani^ua^e. Abridged by 
the Fditor from that of Dr Samuel Johnson, as Edited 
by Robert Gordon Latham, M A., M,D., &c. (London . 
Longmans and Co,, 1876) 

W E consider ourselves justified in reviewing an 
English dictionary in these pages for two reasons ^ 
first, because the method of Us construction Ought to be 
rigidly scientific, and second, because a large proportion 
of the words m any modern English dictionary must 
necessarily be scientific terms. 

It IS admitted by all competent to pronounce an opinion 
that there is ample room for a new dictionary of the 
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L.n^libh language , that when Dr. Latham undertook the 
task for which his attainmenls so well fit him, he had an 
excellent opportunity for doing a splendid service to our 
tongue and m.iking for himself a lasting name The only 
diLLioiMiiLs that make any pretence to exhaustivenesss, 
Wcbbtci’a, Worcester’s, and ihc Imperial, with all their 
merits, come far short of what an ideal national dictionary 
should be, and they cannot for one moment be compared 
uith Lutrd's maifnum opus, Webster^a etymology is ex- 
trenicly unsatisfactory and misleading in its method, the 
vocabulary is a conglomeration on no principle, and the 
dehniiions are too frequently unmethodical We consider 
Worcester in some respects more satisfactory, more scien- 
tific in Its method than Webster The Imperial is rather 
a small encyclopaedia than a dictionary, minute descrip- 
tion frequently giving place to definition, and the vocabu- 
lary being much fuller than that of any existing dictionary 
'Ihis feature, however, seems rather to be the result of a 
desire to crowd m as many words as possible than of 
any well-considered scientific plan The etymology of 
the Imperial might nimost have been written a century 
ago Thus Dr Latham had a splendid field before him, 
and Littrfi has shown what one man is capable of doing 
111 the way of dictionary-makmg We need not for the 
hundredth time contrast his work with the endless pot- 
tering of the French Academy Perhaps it scarcely needs 
to be proved that in the construction of a dictionary, as 
in most other great undertakings, failure will surely be 
the lesu't unless one competent man has the supreme 
co'nniand, 

Jhe wojk before ns is an abridgment of Dr. Latham's 
larger work in lour quarto volumes The abridgment 
has been mide mainly by the omission of the illustrative 
quotalioiis winch form so large a fcflituie in the larger 
work, and of cerLnn disquisitions on extremely minute 
pomta which occur during the progress of the work 
Many will be of opinion that the omission of the latter is 
dihlmctly Ijcnenciil, they are too frequently little else 
ihan laborious trillnu^. The omission of the quotations 

no doubt, a disadvantage ; they bear the same relation 
to and lliiow the same light on the delinition that speci- 
mens do m the case of geology and experiments in other 
sciences A very few have been retained, and it would 
have been an advantage had there been many more, as 
there migliL easily h.ive been had the various meanings 
under each word been run on instead of being para- 
graphed 

Dr. Latham calls his dictionary a new edition of 
Johnson, if it were only this it would be at once a 
confession that the woik was an anachronism To bring 
the heroic old compiler’s work up to date would re- 
quire quite as much labour as Juhnuon bestowed on the 
original ; and as Dr, Latham's work has so much that 
IS new in all departments, we must regard Us title as 
mainly an act of courtesy to the memory of “ the great 
cxicographcr." As the abridgment contains' all the 
vocabulary of the larger work, the two m this respect may 
be regarded as identical, and from its sue and price, the 
larger work is evidently meant to be a practically com- 
plete English dictionary. 

Dr. Latham's vocabulary is of course much more 
extensive than that of Johnson. He has read largely in 
modern works in all departments of literature and 


science, and thus been able to register many words that 
did not exist in Johnson's time, as well as many new 
meanings that have been given to old words. The con- 
sideration of vocabulary is probably the most serious 
that comes before any one who sets himself to the labo- 
rious task of compiling a dictionary H is duty is certainly 
to set down all words used by reputable writers But is 
this all ? How far back is an English dictionary-maker 
to go? to Spencer or to Chaucer? Mr. Freeman might 
possibly say to Beowulf.” Who are to be considered 
‘'reputable” writers? Should only ‘‘reputable" writers 
be taken into account ? And should no word that has 
not been printed m a regular way be admitted ? How 
far should slang terms and provincialisms, including 
Scotticisms {pace Prof Blackic) be -idmiUed ? Again, 
what IS to be considered literature ^ Must all science be 
excluded, and the vocabulary be confined to such words 
as occur in poetry, bdies iettres, history, philosophy? 
These and many other questions must be settled at the 
very outset by the compiler of a dictionary making any 
pretence to completeness, and wc are glad to see that, to 
a considciable extent. Dr Latham his settled them on 
the liberal side. His aim has apparently been to make a 
work that would be useful to people of wide culture and 
general reading, and he has interpreted the English lan- 
guage to be the language used by the people of England 
m expressing their thoughts on the varied subjects that 
engage then attention 

Wc arc at a loss to discover the principle, however, on 
which Dr. Latham has compiled his vocabulary He has 
cerlajiily inserted a lar^e selection of scientific terms, but 
the selection appears to us to have been mide in a capri- 
cious and arbitiary manner He has, for example, given 
many of the technical n.imcs of the divisions and sub- 
divisions of the animal and vegetable kingdoms, but it is 
not easy to see by what clue he has been guided. Why 
should Raptores and Natatores find a place while Scan- 
sores, Inscssores, and all the other avian orders are 
omitted? Is it that the two former have been de- 
tected by Dr Latham in some ‘ literary ” writer, while 
he has failed to come across the latter^ Even Am- 
phibia and Amphibian find no place, nor the adjective 
Avian. We find Infjaona and Cetacea, and Mono- 
tremata, but no Rodciitia nor Carnivora, nor a host of 
oLacr names even moie likely than those capriciously re- 
gistered to be inquired for by readers of works of popular 
zoology. It 13 a very nice question whether this class of 
words should be admitted at all into an English dic- 
tionary, but if It be decided affirmatively ihc only satis- 
factory scientific metliod is to admit all. A generic 
name (-»' j,' i Dionjea) in this respect is quite as important 
as that of tlie largest subdivision in zoology or botany. 

The defects of the dictionary arc equally apparent in 
other scientific departments. Wc find Oolitic and ITiassic 
and Drift, the last m some detail, but not Liurentian nor 
Cambrian, nor such a common word as Pothole. Bio- 
genesis, Abiogenesis, Heterogenesis, and Bacteria are 
conspicuous by their absence , as are also Eozoou, Atoll, 
Globigerina, Hippanon, and Amphioxus ‘ Lepidosiren is 
given in some detail To Basin no geological meaning 
is assigned Paloiozoic (with a bare reference of 
Co^nozoic and Mezoic) is found, but not Azoic ; Per- 
mian, but not Devaniaii, Silurian, or Purbeck ; Laby- 
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nnthodont but noi Pycnodonl. We have Protoplasma 
but neither Protoplasm nor Protoplasmic. Photosphere 
we find, but not Chromosphere, nor Corona in its 
solar application, and neither Heliostat nor Side- 
rostat. The dictionary contains various terms in elec- 
tricity and magnetism, but not Magneto- Ekclric, Eleclro- 
Uiology, Quantivalence, Anode, nor Cathode Darwinian 
and Darwinism, long since used as cunent rommon 
terms, find no place hc-c , and no ore would guess from 
the definitions of Evolution and Development the im- 
mense significance which these terms have assumed in 
recent times. 

We could give many inslances of sinirJ.ir caprice in the 
admission of scientific terms, but our space does not 
admit of it But it is not alone in Ifirs class of terms 
that the vocabulary appears to us to be defective , many 
words are w'anting which, we venture to think, any man 
of common sense would look for in a modern English 
dictionary of the pretensions of that edited by Dr. 
Latham. Under Mule a reference is made to the spin- 
ning-jenny, but under neither Spinning nor Jenny is the 
use of the teim explained Readers of Arctic nairativcs 
will look in vain for an explanation of Ice-foot and Ice- 
master, and the reader will not be surprised at the omis- 
sion of Snider, Whitworth, and Mitrailleuse. Can any 
Bound reason be given for omitting such a word as 
Croquet? And where are we to look for an explanation 
of such national terms as Over and Uye, if not m the 
most recent of English dictionaries, which registers the 
“ cricket, signification of Stump ? The work is evi- 
dently not meant for ciiculation 111 America, if we may 
judge from the absence of all Americanisms, even those 
which have become current com in the English tongue, 
such as llunkuin. Caucus, Mocassin, Might not such 
words as Ecchymosis and Deoppilation have been spared 
(who 13 likely lo look for them^) m favour of some or all 
of the terms referred to Many words found in 'rennyson, 
Morns, and Swinburne are marked as “obsolete,” 
bhowing the danger of using the epithet at all 

The etymology seems to us unsatisfactory To words 
whose origin is simple and obvious two or three hnes arc 
sometimes devoted ; while of others whose etymology is 
certain enough, but which it would have taken some time 
and trouble to (race, no satisfactory information is given. 
What satisfaction is it to be told simply that Abandon 
comes from French abamionner^ e«ipcci.4lly when the 
history of ihe word can be so beautifully traced ? 
There is a like want of proportion in the definitions, 
which are in most cases extremely meagre, but in some 
' cases capriciously and unnecessarily diffuse. In the ar- 
rangement of the various definitions under each word, 
moreover, wc fail to discover, as a rule, any logical or 
historical method. In this as in some other respects 
Dr. Latham has stuck too closely to tho old lines of 
dictionary construction, and missed the opportunity of 
compiling a work which might have cast all other similar 
works into the shade. We cannot say that it has de- 
throned cither Webster or Worcester, unsatisfactory in 
many respects as these are \ and there are two or three 
Smaller and cheaper dictionaries, which we venture to 
think would be more useful to the general reader 
The field is still unoccupied, for Dr. Latham’s work can 
never, in our opinion, serve as the^standaid dictionary of 


our language. The work is handsome and well printed, 
and the “ Historical Sketch of tho English Language” 
is thoroughly satisfactory. 


GUILLEMTN^S IVOELD OF COAfETS*^ 

The World of Comeit. By Am^dde Guillcmin. Trans- 
lated and Edited by James Glaisher, F R S. (London 
Sampson Low and Co., 1877 ) 

M r, glaisher mentions that he was anxious that 
M. GuiUemm's interesting work upon comets should 
appear in our language, from the fact of there not being 
so far any volume that occupied the ground covered by it, 
while, It may be added, that the recent important advances 
in this branch of the science renders a pretty complete 
summary of progress in late years a most desirable help 
and guide to the student, scattered as the reports of such 
progress almost necessarily are in the publications of 
scientific societies and in periodical scientific works at 
home and abroad. 

'i he greater portion of the volume before us relates to 
those particular departments of the subject which may be 
expected to interest the general reader. The historical 
portion, especially m the earlier ages, when comets were 
regarded as ome^s, good or bad, to the time when Newton 
developed ihe laws by which their motions are governed, 
naturally commences the work , then follow chapters 
upon iheir mbits, the periodical comets from the short 
revolution of Encke’s comet, to the revolutions of several 
thousands of yeais which have been assigned with a 
greater or less degree of probability to olher of these 
bodies, mere particular descriptions of several great 
comets in recent Limes, as the comets of 174.1, 1811, ib43, 
1858, and tho great comet of Coggia m 1874, which 
made Its appenrance just prior to the publication of M. 
Guillemin's treatise. It is, however, in what we must 
term cometary physics that the volume 19 most com- 
pJcle, and ui which its interest and probable usefulness 
will mainly consist The theories of Olbers, Bessel, Faye, 
Roche, Tyndall, Tait, and others are noticed in a popular 
and readable style, and are fairly considered collectively, 
though differences of opinion must st/Jl prevail with regard 
to any inferences to be drawn from them The researches 
of Dr Huggins, Prof Secchi, MM Wolf and Rayet, in 
the spectral analysis of the light of comets, and particu- 
larly of Coggia's Comet of 1S74, are described, and to 
these results, as collected by M. Guillemin, Mr. Glaisher 
has added an important article by Mr. Lockyer, which 
appeared while the great comet of 1874 wag still visible, 
and in which aie detailed the results of spectroscopic 
examination of the light of the comet with the aid of Mr. 
NcwalTs great refractor. The editor has also made Some 
very desirable additions to M Ciuillenun’s chapter on 
“The Common Orig'n of Shooting Stars and Comets.” 

The work concludes with a list of elliptic comets and 
their elements and with a general catalogue of coinctaj7 
orbits to 1876 

We have said that probably the chief interest and value 
of M Guillemin's “World of Comets” will be found to 
consist in the extensive portion of his volume devoted to 
cometary physics, to the theories which have been ad- 
vanced to explain their varied aspect, and the formation 
of the enormous trams by which some comets accom- 
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panied. The comets of short period — a most interesting 
class — might well have been treated in somewhat greater 
detail, and m this division of the work we note several 
oversights Thus it is stated that the researches of Dr. 
Axel M oiler upon the motion of Faye's Comet, show that 
that body supports the theory of a resisting medium, first 
supposed to be indicated by Encke's investigations relat- 
ing to the comet whi^,h bears his name ; but as long since 
as the ) car 1865 Ur Axel Moller had relinquished this 
idea, and from a rigorous discussion of the observations 
at the first three appearances, alluded to by M Guillemin, 
had succeeded in representing the observations by the 
simple application of the planetary perturbations, with- 
out any hypothesis whatever, and bis later researches 
have also negatived the existence of any trace of ihe 
effect of a re^ibling medium upon the motion of this 
comet Theie is some ambiguity in the definition of the 
element tt, or the longitude of the perihelion in the orbit 
of a comet , from the explanation given by M Guillcmin 
it might rather be inferred that the longitude 13 reduced 
to the ecliptic, which is not the case The comet dis- 
covered by De Vico.it Rome, February 20, 1846, is dupli- 
cated, appealing first on p, 140 Avilh a revolution of fifty- 
tivc years, and again on p 143 with a period of seventy- 
three ytais , the foimcr period resulted from one of the 
earlier cakulALions Ihgotl’s comet of 1783 ^5 named 
amongst the contents of a chapter p 133, but there is no 
further reference to it In the catalogue of orbits, theie 
are several cases since the year 1866 where the inclina- 
tion has been reckoned overgo", as is frequently the rase 
amongst the German computers, and with the unneccsbary 
addition of the letter R in the column headed “direction 
of motion " To render these oibiLs consistent with the 
method hitherto in general use, and indeed adopted 
exclusively in the preceding part of the catalogue, the 
inclination given lequires to be subtracted from 180", and 
for the longitude of perihelion given in the fourth column, 

2 — TT, should be substituted 

These, however, are small defects which may easdy be 
avoided in a future edition As a whole, M Guillemin’s 
“World of Comets” must prove a welcome aid to Ihe 
student on entering upon this branch of astronomy 

J R. Him^ 


OUK HOOK SHELF 

hinvnii^\ Inori^amc Chcmishy, Edited by Henry Watts, 
B.A , F R S. Twelfth Edition (London Churchills ) 

In the present edilion of this well-known manual the 
publishers have, wisely as we think, determined to divide 
It into two parts. In its old form the work had grown to 
be as unhandsome and cumbersome a volume as could 
be well imagined , like an overgrown yeast-cell it was 
obviously geiting too big to hold together much longer, 
and many a student on his way to and from the lecture- 
room must have wondered, as he struggled to get the 
thick squat book into a comfortable carrying position, 
wl^ ilic process of gemmaiion was so long delayed 

The present volume, which treats of physical and inor- 
ganic chcmisiry, contains a considerable amount of new 
matter, and may be regarded as an accurate representation 
o( the present state of knowledge on these subjects. Among 
themoie important additions we may mention an account 
of Mendeleeffs Laws of Periodicity, 'and a very good digest 
of what 13 known concerning ihe new metal gallium 
and Its compounds , this element is associated with 
indium, with the probable atomic weight 68, as already 


indicated by M. Mendeleetf. The position of the ceritc 
metals is also determined in accordance with the specific- 
heat estimations recently made by Hillebrand, On the 
other hand, it may be doubted if iodine tetrachloride has 
any real existence, and Michaelis has proved that the 
reaction 3PbSO^ + 2POCI3 3S02Cln + PbgPaOg is not 
realised in practice. On the whole, however, the work 
fully maintains its reputation as a faithful exponent of 
the state of contemporary chemical knowledge T. 

The Microscopist : a hfanualof Microscopy and Compen- 
dium of the Microscopic Scicntcs Third edition By 
J H, Wythe, A M., M.D (London . Churchill, 1877.) 

It is now some twenty- five years since the first edition of 
this work appeared, and as the author himself remarks in 
his Preface, it is no small compliment to a work of this 
kind that for so many years it should hold a p1.icc among 
works of reference, although surrounded by larger and 
moie pretentious volumes. For this third edition the 
book has been entirely rewritten, the advancement of mi- 
croscopical science having naunally rendered consider- 
able cnlaigcments nece5S.iry. Still the work retains its 
principal rjualitiLS as before, viz , the precise and clear 
language, the absence of all unnecessary verbiage, and 
last but not least, the excellent arrangement of the con- 
tents. Thus after a brief reference to the history and 
! importance of microsiopy, we have .able descriptions of 
I the micioscope itself and its accessories, followed by 
I general remarks on its use and the more modem methods 
of microscopic investigation. Then, after a short chapter 
on the mounting and preserving of objects, we come to 
well-written and richly illustrated treatises on the appli- 
cation of the instrument m the dilferent sciences, each 
science being spoken of in turn and in a separate chapter. 
For the beginner this arr.ingement is of special value, as 
it enables him quickly to form a general idea of the whole 
domain of microscopy. Mineralogy and Geology are 
followed by a chapter on Microscopic Chemistry ; then 
the author treats of Microscopic Biology, devoting a 
chapter to Vegetable Histology and Botany, one to Zoo- 
logyi Ike next to Animal Histology, and the last to 
Practic.il Medicine and Pathology. 

The illustrations are original to a great extent , many 
also arc taken from the works of Carpenter, Frey, 
Strieker, Billroth, and Rmdfleisch The larger plates, of 
which there are twenty-seven, are particularly well drawn, 
and add greatly to the general excellence of the work. 


LETTERS TO THE EDITOR 

\LI he 1’ ditor does tiot hold hun'^clf f tsponsibh for opniiom cxpte'ysed 
by hj\ correpoudents Neither can he undatake to return, 
or io corriipund itnth ihe wnUrs of rejecied mOHuscripts^ 
No no/ice ts taken of anonymous commufitcaiioHs. 

The Editor urgently requests correspoudtnts to keep their letters as 
shall as possible 7'/ie pressure on hu spate is so great that it 

IS impossible otherwise to ensure ihe appearance nun of com- 
viunuatunis containing interesting and novel faiis ] 

Hog-WallowB and Prairie Mounds 

Jl'DfiiNt. from the descriptions of these deposits, they must 
be Dearly, if not quilc, identical with (hose which I described in a 
paper on “ The Ancient Glaciers North and East of Llangollen,” 
read at the British Association, 1865 These are a seriefl of 
heaps of glacial drift covenng more or less completely the 
habitat of Cheshire Cheese, i e, the Vale Royal itself, and the 
slopes winch extend from it to those Welsh Mountains that are 
so prominently seen from Chester. These mounds vary in size 
and shape according to their position They are very well 
defined and numerous in the valley of Ihe Alyn, between Wrex- 
ham and Mold, where they have the form of oblong hoe-back 
mounds usually l>iDg parallel to each other with Llieir longer 
axes (if I may use ihe term) nearly at right angles to the geneial 
51 d])c of the surface. They may be counted by hundreds, and in 
borne parts arc so near together as to form a series of connected 
undulaiions. They are largest and most abundant oppouie the 
mouths of the lateral valleys opening into the main v^ey of the 
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Alyn Their origin is well indicated m these pnsuiuns, by the 
manner in which they lie opposite the mouths of the valleys at 
ri^t angles to *he course of the present streams. 

The most remarkable of all these is a long ridge lunning 
parallel to the Great Western Kail way near Gresford. It is 
marked and shaded on the ordnance geological map. Bailey 
Hillp Mold, la another. This U attributed to the Danes — 
described m the guide books as a Danish fortihcation. I have 
proved the glacial origin of these mounds by finding in them 
striated subangular boulderv, that have travelled considerable 
distances , such, for examplcj as laige blocks of the LUnarmon 
limestone, and rounded lumps of curly CEUinel, that must liave 
croswd the ndge cl the Hope Mountain, the height ol which 
vaiirs from 300 to 800 feet above the Lees wood and Tryddn 
vallevs from which the coal must have been cornid On one 
occavum, during the construction of the Wrexham Mold and 
Conroh'fl Quay R,ailway, I saw a large hre bla/mg in a navvy's 
shed, and upon examination found that the fuel was curly 
cannel they had found in making a ciiLilng They described 
this find as two pieces, each one “ bigiicr than a man's head " 
I brought away an unbuint fragment ol about 2 lbs. weight Tt 
was a subangulai corner, smoothed and faintly striated '1 lie 
nearest cannel scam to this place — which is over the millstone 
grit— IS about four milrs, with ihe Hope Mountain intervening 

A curious example of the unexpected bearings ol scientific 
investigations upon commercial mteiest was presented by these 
cannel boulders Two or three years before I ctnnmenci d the 
study of the ancient glaciation of this district, Mr. W C Hussey 
Jones had proved the vahie of this curly cannel as a stiurce of 
paraffin, and what arc called paraflin oils, iSuC Great excitement 
resulted, and a great ru'.li was made to the flxntihirg oildorado ” 
This curly cannel was sold at prices varying from twenty-five shil- 
hnea to tliiriy shillings per ton at the pit's moulh, while the price of 
ordinary main coal was only six sliillincs 'I he owuersi of this 
cannel, or holders of leases or “ tak notes, ' giving a licence to work 
it, made large sums of money (as much as So,ocx>/ was [laid for the 
transfer of one lease), and cunsequently great search was made 
for new seams Among the searchers were the farmers, land- 
owners, and outside speculator®, who commenced boring and 
Sinking and fomiing companies for cannel mining in the region 
covered by these ''hog wallows/’ the evidence upon which 
thtir expectations were based being the discovery of piecci ol 
cannel on or near the siirfacr, liirued up by ihe plough or other- 
wise. Many thousands of pounds v^erc thus wa'^ted One very 
worthy man, that I knew very well a hardworking Welsh 
larmer — spent the savings of a whole life-time in searching 
for cannel on his farm, where he had frequently turned up frag- 
ments til ploughing Ifia death fepeedily followed his ruin 
'there were many other suiiilar cases Had I commenced my 
Investigations three years sooner I might have explained the 
strange and apparently incomprehensible anomaly ol Leeswood 
cannel being found on the south side of the Chester and Mold 
Railway, and m the neighbourhood of Caergwrle, in sjnte of an 
iiUervening ridge of mounLain. 

One very curious and iniitrucLive feature of tliese mounds is 
their change of shape as we proceed from the hill slopes towards 
the great plain known as the Vale Royal, which was formerly a 
great estuary or fjord of ihe Dee Instead of the long and 
rather steep hogback ndgCB we now hud a general outspreading 
deposit dotted here and there rather sparsely with obtuse conical 
mounds, so obtuse and so much disturbed by agricultural opera- 
tions that they can only be detected by careful observation. 

My explanation of these differences is that the glacier which 
planed the millstone grit of the Hope Mountain by sweeping 
over and around it, originally spread out upon the waters uf the 
estuary now foriiiing the Vale Royal, and ihuB formed the out- 
spread deposit ; that it afterwards receded, and the iceberg'- that 
broke off and floated away from it were stranded here and ihere, 
thawed, deposited their contcnls, and thereby formed the 
mounds, while the oblong ndges mark the final sLep-by-sLep 
recession and oscillations of the dying glacier, whicti lorrncd 
them partly as tcrniinal moraines, and partly by ploughing up 
and tbTu^tlng before it, m the course of its advancing oiicLlla- 
tions, the previously deposited glacial drift 1 throw out these 
speculations suggestively, to be taken for what they arc-wonh ; 
they fit the facts well enough so far as I have been able to ‘•tudy 
them, but the mam object of this letter is to direct attention to 
this and other corresponding deposils near at home that appear 
to me to be worthv of further mvesc^tlon, especially by resi- 
dents in tfae nelgnbourhood and the members of local field- 
dubs, &c The Liverpool Naturalists' Field Club puida vlsH to 


the district while 1 lived there, and 1 showed the geological 
memliers some of these deposils W. MAvriKU Williams 

Belmont, Twickenham, Apnl 24 

It is apparent from Prof Le Conte's description of the prairie 
mounds (NAiURir, vol. xv. p. 530) that the drift mounds figured 
and mentioned by me (vol, xv p. 379) have quite dif^rent 
origins The prairie mound would seem to be somewhat similar 
and have the same origin as a tussocky bog or mountain. The 
Icrmation of a tussocky bog has been described In " Valleys and 
tlicir Relation to Fissures, Sic p 14 A tussocky mountain 
is similarly formed ; very hut weal her cracks the peaty upj er sod 
forming deep (iisSLr-.s , while subsequent weathering chon^^es the 
portions between the fissure into small hills I lately saw on 
the coast of Wicklow a considerable area of ^olian drift of this 
hummocky iiilure, the hillocks being about four feet high. 
They were so regular as to have the appearance of being moulded 
from one model 'i hese could not possibly have their origin m 
fissures , hut they seemed to have a connection with bunches of 
bent, round which the wind collected heaps of sand. But again 
why should the bimtlies of this grass grow at regular intervals? 
In the same neighbourhood some of this .^olian drift is piled in 
long parallel ndges, about five or six feet high, and having quite 
an ariilicial look These evidently are wind formed , but how it 
19 hard to conjecture, as tliey run oblique to the prevailing imd 
moiit effective winds Ci II. Kinahan 

Ovoca, April 24 

Greenwich as a Meteorological Observatory 

In Mr Buchan's objections to the hypothesis that the tempera 
ture of Greenwich is raised by the proximity of London one 
most important consideration has been omitted. Granted that 
the mean temperature of the summer months, June to September, 
is 0“ 9 higher at Greenwich than at the eight other stations re- 
ferred to, it does not follow that this alone is the cause of the 
higher average temperature at Ihe former place. Greenwich 
occupies a position farther from the Atlantic and nearer the 
Continent Lh.in the majority of the selected stations, and wc 
might therefore expect to find it subject not only to a higher 
temperature m summer, but also to a lower temperature m 
winter If this be so, the excess which Mr Buchan admits may 
be accounted for by the raising of ihe mean winter temperature 
from artificial causes , and this view of the case seem lo be con- 
firmed by observation- The station at Leytuu, Es^ex, supplies 
the requisite data , for, aUhough near London and rapidly m- 
crcasjiig in f opulalion, it or rather was, in a country district 
when the observations were made It 13 situated on the verge 
of Epping Forest, is separated from London by the Hackney 
Marshes, is ralhei more than hi miles in a direct line from St 
raul’a Cathedra], from which Greenwich is 4} miles distant, and 
is 7 miles nearly north of the last-men tioned place The meteoro- 
logical observ.'iliun^i were undertaken with tne express intention 
of comparing them with those at the Royal Observatory, with 
which object the instruments were rrounted on a stand precisely 
similar to Llie Greenwich bland, and the exposure was unexcep- 
tionable The comparison relates lo the daily maximum and 
minimum temperatures for the three years ending November, 
1863 The average was at Greenwich 5 ®'' 4* Lryton 49” 9 
Allowing for elevation, the results are — 
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These results prove that Greenwich iswaimer than Leyton, 
which IS farther removed from the influence of London, and that 
during the winter months the temperature Is higher both by day 
and night, but chiefly by nigbt, when the excess is i°3; also 
that in summer, while the nights at Greenwich are warmer than 
at Leyton, the days are cooler. The inference is that the artificial 
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heat of London senstbly affects Greenwich, mostly by raising the 
temperature of the air in winter and at night, when it might be 
expected to do so with the greatest effect ; and that the tem- 
perature at Greenwich by day m summer is depressed by the 
smoky atmosphere hindering the transmiBsion of the sun’s rays 
when they are most potent, H S. Eaton 

Croydon, April 24 


Ancient Characters at Cisabury 
Two yeais ago some maiks were d^covered at the entrances 
of galleries in one of the pits at Ci'^sbury, which appeared to 
have been scratched on the chalk with a flint instrument They 
were suspiciously like figures or masons’ marks, but yet had all 
the lints of Dge, and resembled more or less early letters, ^ Tlic 


little woodcuts \ 6 n represent the forms with sufficient 

exactness Other marks found shortly aftcrwardi in a second pit 
were thought to be merely a trellis pattern In attempting to cut 
them out of the rock, the clialk wr^ broken into fragments, but 
fortunately rubbings liad been previously taken 

The doubt as to the genuineness of the above marks was 
removed hy the further discovery, in September, 1875, of a third 
set (Rgam at the entrance of a gallery) in another pit at Cibs< 
bury Camp They were arranged in two lines, the lower one 
presenting all the appearance of an inscription. A number 
of detached blocks, with distinctive marks upon them, were 
found in this pit amongst the rubble with which It was filled 
One of these blockn, which was discovered about five feet below 
the surface, had four definite marks scratched upon it at even 
distances 

Up to the lime that this third pit was opened no distinctive 
marks had bfen met with, except those above-mentioned, though 
there wcie many thousand accidental pick-marks on the walls 
and loose chalk 


1 have now the sati'ilaction of nienlioniiig that upon cxanninng 
with more care the marks found m the second pit, the diagonal 
scratches of the trellis jirovc to be eight branching characters of a 
peculiar form. '1 he vertical scores which cross them turn out to 
be Inter additionsi, cut with a finer tool than llie serrated flint 
that has lefi Us mark on the more superficial and broader lines of 
the characters beneath In the following woodcut the vertical 
lines are not shown, and the runc-likc forms are placed slightly 
further apart than us adually the case , the characters themselves, 
however, arc facsimileb " — 


Tracings 'ind photographs hove bcf n submiUtd to ['rofes=ors 
Sayce and and aliso to Dr liaigh and other palico- 

graphists, who all consider the maiks to be characters, though 
unable al picsent to give an opinion as to their date But several 
on the detached blocks found near the surface, it is thought, may 
possibly be Anglo-Saxon. 

Some of your corrcspondtiiils may perhaps he able to say 
whether similar forms have been met with elsewhere Can it l>e 
that the branching characters are examples of the syipbols alluded 
to in the traditions of the Bardg ? 

1 may mention that Dr. Haigh ibinka that the Celts had 
writing distinct fiom and earlier than the Oghams; and he has 
noticed on the stones of a sepulchral chamber at Kery.ival, in 
Biittany, signs very like letters J Park IIakrisun 

The Rocks of Charnwood P'orest 

li has been a matter of regret to geologists that Mr. Plant 
bos not published in some accessible form his stores of knowledge 
on Cbarnwoo^, We cannot tell how far our facts may be new 
to him, but believe that wc have been able to make consider- 
mbln correctil^ in and additions to all contained in Jukes, 
Aoited, Colcput, or the Survey Memoir, 

* yaurrt Ant^ifv/o/ /hj/ , No iB, p 165 

* The chuacter, 011 the right of the iiucripLion, Ium been corrected 
by lengthening the upper stroke J11 the rubbing it was uccidcDt^ly de- 

^ubhetTrrDm tne cro^i lincK 


We are glad to find Mr Plant supporting na on the intnuive 
character of the syenites. But the question can hardly be re- 
garded as previously settled Mr, Coleman leaned to the Idea 
of their priority to the stratified rocks, Prof Jukes to their being 
contemporaneous, and Prof Ansted to their being metamorphic. 
When in Nature (voI xv p. 97) Prof Green suggested the 
first of these views no one adduct any proof to the contrary 
Of all that Mr. Plant Ba>ft we were well aware, but could not 
regard the evidence as conclusive Our opinion is founded on 
the dkamination of actual contacts between syenite and sedi- 
mentary rock, a thing which so far as we know hob not pre- 
viously been described. 

We are well acquainted with the very curious ** altar stones” 
which are doubtless of volcanic origin, hut these and the rocks 
of Bardon no more prove the Markfield >3yenite to be intrusive, 
than the ashes and breccias of the Uorrowdale series prove the 
intrusive character of the Wa^twaler granite. Further, we 
cannot admit any connection between the Bardon "green- 
stones" and the Markfield syenite. T. G. BoNNEY 

St. John’s College, Cambridge, April 28 E. UlLL 


Yellovy Crocuses 

Several years ago I observed that snowdrops which I had 
intioduced into my garden were destroyed by poultry getting m 
among them at the hungry season when Iheie are in blossom. 
I recollect placing a bantam cock in the garden, and observed 
that he pecked hastily at a few of the blossoms, and then left 
off. I then tore up pieces of writing paper and spread them 
over the newly turned-up soil These were hastily visited and 
as hastily dropped by a few of the poultry Next I procured 
some Indian corn, and Rcattercd it among the poultry for the 
first time A few hens tried 10 swallow a grain here and there, 
but left the most of them, It required two or three days' expe- 
rience to get them to feed on the Indian corn, and a very short 
tunc taught them to exclude snowdrop blossoms from their bill 
of fare May not the case of the crocuses mentioned by Mr. 
Ken^haw be explained os similar to that of schoolboys, who 
eagerly try a bright unknown berry and soon leave off when it is 
unpalatable ? At least so I explained the fact of my snowdrops 
being more fiercely attacked on their first appearance in the 
garden than ever they have been since. 

Our glen in a few weeks will be made beautiful by the blos- 
soms of the bird-cherry, which grows plentifully on ihe margm 
of ihe Btreams and the waysides, attaining much larger dimen- 
sions than those given by Mr Benlham in his " Handbook of 
British Flora,” many of the trees being twenty feet high. The 
caterpillar of the pale spotted ermine moth feeds so eagerly on 
Its leaves that I have, in some summers, seen the trees reduced 
to ugly skeletons by the middle or end of July In autumn the 
beautiful red berries of the Guelder-rose adorn our thickets, but 
if " fruit has become beautiful so as to point it out to birds for 
the dissemination ol the seed," we do not seem to have the biida 
which care for thc^e berries, as only three weeks ago 1 pulled 
some fine cluiters from a bush growing in a sheltered nook 

Tynron, Dumfriesshire, Apru 21 James ShaW 

Inclosed is a letter that I had from my friend, Dr Grierson, 
Dumfncdshire, a month ago, complaining of a pair of ducks that 
had gobbled up almost every one of his yellow crocuses, and 
only the yellow ones. I am further informed by Mr. John Voung, 
Iluntcnaii Museum, Glasgow, that the habit of the sparrows 
taking the yellow crocuses without touching the blue or striped 
bos been long known lu him. David Robertson 


The Ship-Worm 

Ttndo fiava/is certainly la able to endure a Jong continuance 
of fresh water At the town uf Bnabane (Queensland), piles, 
&c., are sheathed with "Muntz metal” to prevent its alUcko. 
The river is bubiect to long-continued freshes, I remember one 
which lasted at least ten days, and during that time ocean-going 
steamers could not ascend to the town, ihe flood was so power- 
ful Brisbane is situated far below the extreme salt-water flood, 
but whenever there la a fresh in the nver, of even small amount, 
the water at that town h (according to my recollection) rather 
more fresh than salt at the end of each ebb tide 

1 never saw Teredg there, but 1 took its existence for granted, 
from the fact that piles, &c,, were protected with meUl, and the 
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caution given me hy the builder of my boit against keeping her 
in the water when nit in u<e BKshino is about twenty-live 
mites from the full influence of the Pacific, andp to tbe best of 
my recollection^ the salt water Is earned (on the Aoocl) at least 
ihirly miles up t^e river above the town, when there ii no fresh 
comu^ down. So far does the salt water indeed extend, that at 
a lim^of seven drought (1867-66^ I think) it was proposed to 
bring li^ali water for the supply of the town from trie principal 
■flAueMi the Bremmer, which joins the Brisbane about forty-two 
miles above the town^ as it could not be obtained nearer on 
account of the high range of the salt flood. It was to have 
been brought In huge floating tanks towed by a steamer. 

AaTHUR Nicols 


PROF. TYNDALL ON THE SPREAD OF 
DISEASE 

pROF. TYNDALL occupied the chair on Saturday 

^ night at the concluding lecture of Dr Corheld’s 
course on the laws of health. The subject of the lec- 
ture was “ Infectious Diseases.*' In proposing a vote of 
thanks, Prof. Tyndall paid a high compliment to the lec- 
turer for the thoroughly sound instruction which he had 
so clearly conveyed. He had made it plain that conta- 
gion consisted, not of gas or vapour, but of definite par- 
ticles sometimes floating m gas, m the air we breathed, 
or in the water we drank ; and that, like organic seeds 
in tbh" soil, they multiplied themselves indefinitely in 
suitable media, the great probability being that these 
disease^ producing particles were living things. A close 
study of the subject, extending now over several years, 
enabled him to a^ee entirely with the lecturer in the 
parallelism which he had declared to exist between the 
phenbtpena of contagious disease and the phenomena of 
ordinary putrefaction. The case of flies, for example, to 
which the lecturer ascribed the power of communicating 
diseaaefrom one person to another, was exactly paralleled 
by phenomena in putrefaction Chop up a beefsteak, 
steep it in water, raise the temperature a little above the 
MUmersture of the blood, pour off the water, and Alter 
get a perfectly clear liquid , but that liquid placed 
and exposed to the air soon begins to get tur- 
bid, and that turbid liquid, under the microscope, is found 
to be swatcnitig with living organisms. By suitably heat- 
ing this perfectly clear beef tea, U can be sterilised, every- 
thing being kiU^ which is capable of generating those little 
organisms which produce the turbidity ; and by keeping it 
from coming in contact with the floating particles of the 
air, it might be preserved transparent for years. He had 
now some sterilised beef-tea of this sort, which had been 
preserved for eighteen months in a state of perfect trans- 
parency. But if a fly dipped Us foot into an adjacent ves- 
sel containing some of the turbid fluid, and then into the 
transparent fluid, that contact would be suflicient to infect 
the sterilised infusion. In forty-eight hours the clear 
liquid would be swarming with these living organisms. 
The quantity of the turbid liquid which attaches itself to 
the finest needle-point suffices to infect any amount of the 
infuuon just as the vaccine lymph taken up on the point 
of a surgeon's lancet spreads disease through the whole 
body. Here, also, as in the case of contagious disease, 
there was apenod of incubation. In proof of what the 
lecturer bad stated that the contagion of these communi- 
cable diseases was not gaseous or liquid, but solid par- 
ticles, he would describe an experiment he had made only 
a few weeks since. Eighteen months ago he had a chamber 
prepared from whiqh all floating particles of dust were 
removed, and in it he placed a number of vessels contain- 
ing animal and vegetable refuse which soon fell into 
putrefaction, and also two or three vessels containing 
perfectly clear beef-tea and mutton broth, as transparent 
as water, m which the infective p^ticles had been killed 
by heat. Although ail these vessels Had stood for eighteen 
months side by side there had been no communication of 


contagion from one to the other. The beef tea and 
mutton-broth remained as transparent as when put lO^ 
though the other vessels emitted a most noisome stench 
But if a bubble were produced m one of the putrefying 
masses by blowing into it, and if on nsing to the surface 
and bursting the spray of the bubble was allowed to fall 
inlo the transpirent beef-tea or mutton-broth, in forty- 
eight hours it became as bad as its neighbours. It was 
not therefore sewer gas which did the mbchief, but the 
particles which were earned and scattered by the sewer 
gas. Referring to another point on which the lecturer 
had Insisted ^viz., chat there was no power of spontaneous 
generation of the germs orcontagion of diseases, Prof Tyn- 
dall said that, though at present great names were opposed 
to that view, he would venture to predict that ten years hence 
there would be very fewgreat names opposed to the lecturer 
on that matter. With regard to the power of specific 
contagia to be generated in decomposing animal matter, 
he would say that for the last twenty-one years he had 
been in the habit of visiting the upper Alpine valleys, 
where, amongst the Swiss chalets, there was the most 
abominable decomposition going on from day to day, and 
exceedingly bad smells, but there these contagious diseases 
were entirely unknown If, however, a person suffering 
from typhoid fever were transported there, the disease 
would spread like wildfire from this infected focus, and 
probably take possession of the entire population. It 
might be taken, therefore, that any of these special diseases 
required its special germ or seed for its production, just as 
you required a grape seed to produce a vine He entirely 
agreed with all that the lecturer had stated as to these dis- 
eases “breeding true." He never found the virus of small- 
pox producing typhoid, or vice vend. The subject was one 
of the most important which could engage the attention 
of the scientific physician— indeed, Prof. Tyndall doubted 
whether, in the whole range of medical art and science 
there was a subject of equal importance. But in dealing 
practically with this question of ii^fectious disease, the 
scientific physician must not stand alone — he ought to be 
aided by the sympathy of an enlightened public, Here, 
in England, we did not like to pressed into good be- 
haviour by external inflaenc';^^, ^nd if anything was to 
come in the way of really grctu sa.utaty, improvement, it 
would be from the people themselves. Hence, in a people 
who were jealous of government interference, it was of 
primary importance that they should be properly in- 
structed ; and he did not exaggerate in the slightest 
degree in declaring that sound and healthy instructicm 
had been imparted to them in the lecture which they had 
just heard. 


SUSPECTED RELATIONS BETWEEN THE 
SUN AND THE EARTH 
I. 

X^HEN the telescope first enabled ua to scrutinise the 
•V solar surface, the spots thereby revealed formed a 
stumbling-block to some oI the early observers, who were 
unwilling to attribute the smallest taint of imperfection 
to our lum.nary. And although the spots came speedily 
to be recognised ntf true solar appendages, yet until com- 
paratively recent times they were looked upon as mere 
scientific curiosities, having no perceptible reference to 
ourselves, or indeed to anything else. 

In the eyes of the Ihst century astronomers the sun 
shone upon the earth and kdpt us in leading-strmgs, and 
this was an end of the whole matter. But we have now 
advanced one step beyond the position of those men, 
inasmuch as we have accumulated evidence tending to 
show that the physical state of the solar surface afTecti us 
in a variety of ways. With regard to same of these we 
.are nearly certain, while with regard to others wi are less 
so ; in all we^e profoundly iaterested, but we are not 
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yel fully awake to a true measure of our responsibility or 
to the cecesWiy of keeping a continuous watch upon the 


sun. It may perhaps be desirable here to review the 
somewhat heterogeneous mass o( evidence from variola 


Solar Spotb^Maonetic Declination. and Auroral OiBPLAVti 



Diagram A 

t^ariers which leads us to believe in the existence of I About fifty years apo a careful observer, Hofnth 
these peculiar relalionj;^ v | Schwabe, of Dessau, with true Teutonic persistence set 



^**o"*»* fi.— The upper curve denotes sun-epot AuduaUoiiB, the lower curve magDetic Ruclu«iloni. 

to observe the sun’s surface day after day, and as j the discovery of a cycle in the frequency of spots. Thbs 
Opf unit of forty years observations, he was rewarded by | will be seen from the following table 
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Table 1 , 


Qf New Groups of Sun-JpoiJ observed earh Year, The 
Obsnvations ^om 1836 to 1863 were made by Hof rath 
Sekwabe^ the others were made at the Kew Observatory. 


Ymr,: 

Nq, of n«w 

KTOUIW, 

Year 

No of new 

1 groufM 

Year 

No of new 
groups 

1826 

ri 8 

1842 

i 68 

1858 

1S8 


161 , 

1843 

( 34 , 

•859 

205 

1828 

aas 1 

1844 

52 

i860 

210 

1829 

199 

184s 

114 

1861 

204 

1830 

190 

1846 

1 157 

IR62 

160 

1831 

149 

' 1847 

257 

1863 

124 

183a 

84 

1848 

330 

1864 

"3 

1833 

33 

1849 

238 

1665 

1 93 

1884 

5 * 

1S50 

1 1S6 

1866 

1 ^5 

1835 

'73 

1851 

151 

1867 


1836 

372 

i8?a 

125 

1868 


1837 

333 

; IIS 3 

9 ' 

1869 

224 

1838 

282 

! 1854 

67 

1870 

403 

1839 

162 

« 8 SS 

1 38 

1871 

271 

18^ 

152 

1 1856 

34 

1872 

186 

1841 1 

102 

1 1857 

1 




From vrhich it appears that 1828^ 1837# 18481 1860^ and 
1870 were years of maximum, while 1833, 1843, 1856, and 
1867 were years of minimum sun-spot frequency. 

While Schwabe was observing the sun with praise- 
worthy regularity, Sir £. Sabine was likewise observing 
the magnetism of the earth. A freely suspended magnetic 
needle is usually thought to be very constant as to the 
direction in which it pointSi and this is no doubt quite 
true as far as large fluctuations are concerned. Never* 
thelesBj between certain small limits it 1$ always in mo- 
tion — it has, for instance, a well understood oscillation 
depending upon the hour of the day, besides which it is 
also liable to irregular fluctuations that occur abruptly. 
Now Sabine perceived lhat these abrupt and spasmodical 
aflections of ihe needle were most frequent m years when 
sun-spots were most frequent , and, furthermore, inas- 
much as these fluctuations of the magnet are almost in- 
variably accompanied with displays of the aurora borealis, 
he came to the conclusion that auroral displays occur 
moit frequently in years of maximum sun spots. Our 
readers will no doubt remember the brilliant aurorx of 
1870, which was likewise (see Table 1) a year of maximum 
sun-spot frequency. 

What we have said refers to the spasmodical affections 
of the needle, but its diurnal oscillations are not less 
dependent on the state of the sun’s surface. 

Here also we have a maximum amount of fluctuation 
Id years of maximum sun-spot frequency. 

This near relation between sun-spots on the one 
hand, and magnetic oscillations and auroral displays 
on the other, is exhibited in Diagram A, which has oeen 
compiled by ProL Loomis, the well-lmown American 
meteorologist. 

Close and stnkbg as is the relation between these three 
associated phenomena exhibited in the above diagram, 
the intimacy of this oonneetton may be rendered even 
more obvious if we confine ourselves to such observations 
of the solar surface and of magnetic fluctuations as have 
been made with the greatest possible accuracy. 

For this purpose , $chwab^s eye- observations are not 
precise enough, and wc must, as far as sun-spots are con- 
cerned, make use of some very accurate measurements of 
the solar spotted area made at RedhiU by the late R. C. 
Camngton, along with the results deduced from the solar 
photographs taken at the Kew Observatory, under the 1 
superintendence of Mr. Warren De La Rue. 

Again, as far as magnetic observations are concerned, 
let us employ the results derived from the sclf-Kcordmg 
magnetopaphs at the Kew Observatory, 


Funhermore, m order to. equalise oscillations of short 
period, let us plot a solar curve, each point of which re- 
presents the mean of nine months’ sun-spot observations, 
and alongside of it a magnetic curve, each point of which 
similarly represents the mean of nine months' magnetic 
observations. 

A companson of this kind has been made by the 
writer of these remarks, the results of which were recently 
communicated by him to the Royal Society. These 
results are embodied in Diagram 11, in which accurate 
sun-spot observations are compared with Kew declina- 
tion ranges, that is to say, with the diurnal oscillations 
of a magnetic needle, freely suspended at the Kew Obser- 
vatory. 

A comparison of the two curves given above will show 
us that ^most every prominent fluctuation of the sun- 
spot curve 15 represented in the magnetic curve, similar 
letters being employed to denote what appears to be 
corresponding fluctuations. 

There is, however, a greater want of similarity for that 
part of the solar curve which is dotted, but this repre- 
sents the results of eye-observations taken by Hofrath 
Schwabe, while the more accurate Kew photoheliograph 
was unfortunately out of action. 

It will be perceived that the magnetic fluctuations 
invariably follow after or lag behind the corresponding 
solar fluctuations m point of tune, the mean amount of 
this lagging being probably six months. We may there- 
fore conclude from these comparisons that there is a very 
close and intimate relation between the physical condition 
of the sun’s surface and the diurnal oscillations of the 
magnetic needle freely suspended at the Kew Observa- 
tory, and also that the former is probably the cause of 
which the latter is the effect, or at least that the magnetic 
change lags behind the corresponding solar phenomenon 
in point of time. Balfour Stewart 

{To bi continueeL) 


THE FRENCH TRANSIT MEDAL 

recently announced that the Pans Academy of 
Sciences had presented an appropriate medu to 
those Frenchmen who were engaged in observing the 
recent transit of Venus, as well as to all the members of 
the Academy. By the kindness of the editor of L(i 



I Nature we are able to give an illustration of the principal 
I face of this medal, the design being that of the artist M. 
Alpb^e Dubois. It will be seen that the artist hu had 
recourse to mythology to represent under a graceful form 
the important astronomical phenomenon. Venus, in the 
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simple costume of the goddesses, passes before the car of 
Apollo, the god of the sun, while Science observes the 
phenomenon on the earth and records the results. The 
legend IS the composition of a member of the Academy 
of Inscnptions. On the obverse of the medal is the 
following inscription : — 

Institut De France 
Acad£mie Des Sciences 
Passage De Vf^NUS Sc/r Le Soleil 
8-9 DKCtMPEH, 1874 


THE EFFECT OF INAUDIBLE VIBRATIONS 
UPON SENSITIVE FLAMES 

D uring a recent visit to Birmingham my friend and 
host, Mr. Lawson Tait, showed me some interesting 
experiments with one of Mr. Galton’s whistles, capable of 
yielding vibrations beyond the limit of hearing This led 
to the suggestion of trying a sensitive dame with these 
whistles, and in fulfilment of my promise to select and 
send to Mr Tait a burner sensitive to very high notes, 1 
was yesterday led to make the following experiment, the 
result of whiclf is, I believe, new, and 1 think sufficiently 
interesting to put on record. A sensitive flame was ob- 
tained just two feet high when undisturbed, but shrinking 
down to seven inches under the influence of the feeblest 
hiss or the clink of two coins. Adjusting the Galton 
whistle, which Mr. Tait lent me, so as to yield its lowest 
note, little effect was produced on the flame ; a shrill dog- 
whistle produced a slight forking of the flame, but that 
was all. Raising the pitch of the Galton whistle, the 
flame became more and more agitated, until, when I had 
nearly reached the upper limit of audibility of my left ear, 
and had gone quite beyond the limit of my right car, the 
flame was still more violently affected Raising the pitch 
still higher, until I quite ceased to hear any sound, and 
until several friends could likewise detect no sound, even 
when close to the whistle, I was ahtonished to obseivc the 
profound effect produced upon the flame At every in- 
audible puff of the whistle the flame fell fully sixteen inches, 
and burst forth into its characteristic roar, at the same lime 
losing its luminosity, and when viewed in a moving mirror, 
presenting a multitude of ragged images, with torn sides 
and flickering tongues — indicating a state of rapid, com- 
plex, and vigorous vibration. 

Nor was this effect sensibly diminished by a distance 
of some twenty feet from the flame Placing the flame at 
one end of the large lecture theatre of this college, and 
blowing the whistle at the furthest point away, a distance 
at least of fifty feet and more than thirty feet above the 
flame, still the effect produced was very pronounced. 
There can hardly be a more striking experiment A 
single silent and gentle puff of air &cnt from the lips 
through the whistle, nothing whatever to be heard, and 
yet fifty feet away an effect produced that might readily 
be seen by thousands of people 
The extreme smallness of the amount of motion ac- 
tually concerned in producing this great chanp in the 
aspect of the fl<ime is evident For the inaudible vibra- 
tions, having at their origin but a small amplitude, gave 
nse to a spherical air-wave/ whi ch at a radius of fifiy 
feet — and with the vast enfeeble ment due to this distance 
— knocked down a two-foot flame, though the surface 
acted upon had an area of less than a square inch — for it 
is only the root of the flame that picks up tbe wave motion. 
Of course everything depends upon the delicately-poised 
state into which the flame has previously to be brought. 
It then, like a resonant jar, enters into a state of vibration 
which appears to be synchronous with the note producing 
the effect. By this means it may be possible, with the aid 
of a mirror moving at a known speed, to determine the 

' 1 have no doubt « iiuiilaj mult would aUond an eaperimant made in the 
open tir, if the mu' were Hidl enough la allow il to be made 


vibration number of these high notes, and thus with greater 
exactitude fix tbe upper limit of hearing, 

The fiame giving the effect here described was pro- 
duced by coal gas contained m a holder under a pressure 
of ten inches of water, and issuing from a steatite jet 
having a circular onfice 004 inch in diameter.^ 

W F. Barheit 


SOUND-VIBRATIONS OF SOAP-FILM 
MEMBRANES 

T he vibration- forms of membranes agitati^d by tbeir 
fundamental and upper tones, have usually been 
studied by means of thin bladder or india-rubber stretched 
on a rin^ or frame (sec Helmholtz Sensations of Tone,'' 
chaps. 111. and v , Pisko, Die Neueren Apparate der 
Akustik,'’ p. 75) While I was lately trying with Mr. R 
Knight the capabilities of various membranes of taking 
impressions from vocal sounds for phonautographic pur- 
poses, the idea occurred of using soap-film. This was at 
once carried into effect: by dipping the end of a lamp- 
chimney into some soap-solution, strengthened in the 
usual way with glycerine and a little gelatine. On 
singing near the open end of the chimney, the 
scries of forms belonging to the vanous notes be- 
came plainly visible, those produced by the upper tones 
being as it were engine-turned m their complex sym- 
metry, in a way to which the sand lines on so coarse a 
material as caoutchouc can bear no comparison. To 
exhibit these forms at a popular lecture here last night, 
the light of an oxyhydrogen magic lantern was simply 
reflected off the vibrating film upon the screen in a disc 
of some three feet in diameter, so as to show its pat- 
terns on a large scale when set in movemcni by talking, 
singing, and playing a cornet in its neighbourhood. The 
effects were of singular clearness and beauiy To lec- 
turers who may use this new and easy means of making 
the more complex sound-vibrations appreciable by the 
eye, I would mention that by slightly thinning the soap- 
solution, and adding a lew drops of ammonia, they may 
obtain a film more free from interference-colours, so as to 
display the vibration-figures on an almost clear ground. 
But if this IS done, the thicker mixture should be used 
afterwards, for the gorgeous scenic effect of the masses of 
prismatic colour whirled hither and thither by the musical 
vibrations. Edward B. Tylor 

Wellington, Somerset, April 20 


THE OTHEOSCOPE^ 

T COMMUNICATED to the Royal Society in No- 
^ vember last, an account of some radiometers which 
I had made with the obj'ect of putting to experimental 
proof the molecular pressure ” theory of the repulsion 
resulting from radiation. Continuing these researches I 
have constructed other instruments, m which a movable 
fly IS caused to rotate by the molecular pressure generated 
on fixed parts of the apparatus, 

In the radiometer, the surface which produces tlie 
molecular disturbance is mounted on a fly, and is driven 
backwards by tbe excess of pressure between it and the 
sides of the containing vesseL Regarding the radiometer 
as a heat-engine, it is seen to be imperfect in many 
respects The black or driving surface, corresponding to 
the heater of the engine, being also part of the moving 
fly, IS restricted as to weight, material, and area of sur- 
face. It must be of the lightest possible construction, or 

■ Tho condition^ nacasiary for obUiniiig ihe utmoit aanitiliveneii of tho 
flame are dcicnbed la on article I ptiblmhed od the iubject id the Popular 
ScioHcr Rtvteuf for Apnlj 1B67 

> On Rtpuliion Kciulimg^ from Radtalioh Praliminory note on ihe 
OthcoKcoM, hy William Crookep, F R S , &c Read belore tho Koyaj 
Society, AprJ aG, 1877 
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friction will greatly inlerfere with its movement ; it must 
not expose much surface, or it will be too heavy ; and it 
must be a very bad conductor of heat, so as to retain the 
eKCess of pressure on one side. Again, the part corre- 
sponding to the cooler of the engine (the side of the glass 
bulb) admits of but little modification. It must almost 
necessarily be of glasB^ by no means the best material for 
the purpose ; it is obliged to be of one particular shape ; 
and it cannot be brought very near the driving surface. 

A perfect instrument would be one in which the heater 
was stationary ; it might then be of the most suitable 
material, of sufficient area of surface, and of the most 
efficient shape, irrespective of weight. The cooler should 
be the part which moves ; it should be as close as pos- 
sible to the heater, and of the best size, shape, and weight, 
for utilising the force impinging on it. By having the 
driving surface of large size and making it of a good con- 
ductor of heat, such as silver, gold, or copper, a very faint 
amount of incident radiation suffices to produce motion 
The black surface acts as if a molecular ^ wind were 
blowing from it, principally in a direction normal to the 
surface. This wind blows away whatever easily movable 
body happens to be in front of it, irrespective of colour, 
shape, or material ; and in its capability of deflection 
from one surface to another, its arrest by solid bodies, and 
its tangential action, it behaves m most respects like an 
actual wind. 

Whilst the radiometer admits of but few modifications, 
such an instrument as the one here sketched out is 
capable of an almost endless variety of forms ; and as it 
15 essentially different in its construction and mode of 
action to the radiometer, I propose to identify it by a 
distinctive name, and call it the Othcoscope I 

propel). 

Ihc glass bulb is an essential portion of the machinery 
of the radiometer, without which the fly would not move , 
but m the othcoscope the glass vessel simply acts as a 
preserver of the lequisite amount of rarefaction Carry a 
radiometer to a point in space where the atmospheric 
pressure is equal to, say, one millimetre of mercury, and 
remove the glass bulb , the fly will not move, however 
strong the incident radiation But place the otheoscopc 
in the same conditions, and it will move as well without 
the case as with it. In the preliminary note already 
referred to,^ I described a piece of apparatus by which 
I was able to measure the tliickness of the layer of 
molecular pressure generated when radiation impinged 
on a blackened surface at any degree of exhaustion At 
the ordinary density of the atmosphere the existence of 
this molecular disturbance was detected several milli- 
inelres off, and its intensity mcieased largely as the 
generating surface and movable plate were brought closer 
together It would be possible, therefore, to construct an 
othcoscope in which no rarefaction or containing vessel 
was necessary, but in which motion would take place in 
air at the normal density.' Such a heat-engine would 
probably work very well in sunlight. 

Aided by the mechanical dexterity of my assistant, Mr. 
C. H, Gimingham, 1 have constructed several varieties of 
otheoscope. These 1 propose to exhibit at the sotrie of 
the Royal Society on Wednesday next, as illustrations 
of the very beautiful manner in which, at this stage of my 
investigations, theory and experiment proceed hand in 
hand^ alternately assisting each other, and enlarging our 
knowledge of those laws of molecular movement which 
constitute a key to the relations of force and mattci. 

The following is a list of the otheoscopes I have 

* Mtfifcuinr, not malar There Is no wmd in ihe sense of an irans- 

Terence o/ air from one place lu another This molecular movement may 
bfl compared to the movcnient of the Rases wtuu water is decomposed by an 
electric current In the water coanectine ihe two poles there is do apparent 
movement, although eight nines as much matter is passinR one wiy as the 
other 

^ Prae Royal Soc . November iG, 18713, p. 310 

J Since writing this 1 have constructed sheh an ijisiniment. The move- 
ment talcea place in the way I had auucipaled — MV, C , April 26, 1S77. 


already made, together with some new experimental 
radiometers, which will be exhibited for the first time 
on Wednesday — 

r. Otheoicope. — A four-armed fly carrying four vanss of 
thin clear mica is mounted like a radiometer in an ex- 
hausted glass bulb. At one Bide of the bulb a plate of 
mica blacked on one side is fastened in a vertical plane in 
such a position that each clear vane in rotating shall pass 
the plate leaving a space between of about a millimetre. 
If a candle is brought near, and by means of a shade the 
light IS allowed to fall only on the dear vanes, no motion 
IS produced , but if the light shines on the black plate 
the fly instantly rotates as if a wind were issuing from 
this surface, and keeps on moving as long as the light is 
near, 

2. Otheoscope —A four- armed fly carries roasted mica 
vanes and is mounted in an exhausted glass bulb like a 
radiometer Fixed to the side of the bulb are three plates 
of clear mica equidistant from each other in a vertical 
plane, but oblique to the axis. A candle brought near the 
fixed plates generates molecular pressure, which, falling 
obliquely on the fly, causes it to rotate. 

3 Otheoscope — A large horizontal disc, revolving by 
the molecular disturbance on the surface of inclined 
metallic Viincs, which are blacked on boih sides in order 
to absorb the maximum amount of radiation 

4 Otheoscope — Inclined aluminium vanes driven by 
the molecular disturbance from the fixed black mica disc 
below, blowing (so to speak) through them 

5. Otheoscope , — A large horizontal coloured disc of 
rotistcd mica, driven by inclined aluminium vanes placed 
underneath it. 

6. Otheoscopc — A bright aluminium disc cut in seg- 
ments, and each segment turned at an angle, driven by 
a similar one below of Umpblacked silver 

7. Radiometer — A vertical radiometer, made with eight 
discs of mica blacked on one side, and the whole sus- 
pended on a horizont.il axis which works in two glass 
cups The motion of the radiometer is assisted on each 
side by driving vanes of aluminium blacked on one side. 

8 . Radiometer — A vertical turbine radiometer, the oval 
vanes of roasted mica blacked on one side. 

9 Radiometer — A spiral radiometer of roasted mica 
blacked oti the upper side. 

10. Radio me Ur of large size, showing great sensitive- 
ness. 

11. Radiometer — A two disc radiometer, the fly carry- 
ing roasted mica discs bUcked on one side , in front of 
each blacked surface is fixed a large disc of thin clear 
mica. The molecular disturbance set up on the black 
surface, and streaming from it, is reflected in the oppo- 
site direction by the cleai plate of mica, causing the fly 
to move abnormally, z.z*, the black surface towards the 
light. 

12 Radiometer — A two-disc radiometer, the fly carry- 
ing roasted mica discs blacked on one side, similar to 
No. II, blit with a large clear disc on each side. The 
molecular disturbance, prevented from being reflected 
backwards by the second clear disv, is thus caused to 
expend itself in a vertical plane, the result being a total 
loss of sensitiveness 

13. Radiometer , — A two disc, cup-shipped, aluminium 
radiometer, facing opposite ways ; both sides bright. 
Kxposed to a standard candle 3 5 inches off, the fly rotates 
continuously at the rate of one revolution in 3*37 seconds. 
A screen placed in front of the concave side so as to let 
the light shine only on the convex surface repels the latter, 
causing continuous rotation at the rate of one revolution 
in 7 5 seconds. When the convex side is screened off, so 
as to let the light shine only on the concave, continuous 
rotation is produced at the rate of one revolution in 6‘g^ 
seconds, the concave side being apparently attracted, 

I These experiments show that the repulsive action of ra- 
diation on the convex side is about equal to the attractive 
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action of radiation on the concave side, and that the 
double speed with which the fly moves when no screen is 
interposed is the sum of the attractive and repulsive 
actions. 

14 Radtomfie }, — A two-disc, cup-shaped, aluminium 
ladiometer, lamp-blacked on the concave surfaces. In 
this instrument the usual action of light is reversed, 
rotation taking place, the bright convex side being re- 
pelled, and the black concave attracted \^^hen the light 
shines only on the bright convex side, no movement is 
produced, but when it shines on the black concave side, 
this 13 attracted, producing rotation 

15 — Radiometer . — A cup-shaped radiometer similar to 
the above, but having the convex surfaces black and the 
concave bright Light shining on this instrument causes 
it to rotate rapidly, the Lonve\ black being repelled. No 
movement is produced on letting the light shine on the 
bright concave surface, but good rotation is produced 
when only the black convex surface is illuminated. 

16. Radiometer — A multiple disc, cup-shaped, turbine 
radiomctei, bright on both sides, working by the action 
of warm water below and the conlmg effect of the air 
above 

17. Radio me ter four-armed metallic radiometer 
with deep cups, bright on both sides. 

iS Radiometer — A four-aimed radiometer, the vanes 
consisting of mica cups, bright on both sides. 

19 Raaionieter ^ — A four-armed radiometer having clear 
mica vanes The direction of motion being determined 
by the angle formed by the mica vanes with the inner 
surface of the glass bulb 


DROUGHTS AND RAAf/NR.S IN SOUT/rRRN 
INDIA ^ 

paper on this subject, noted below, a copy of which we 
^ have just uceivLtl, will no doubt awaken much interest, 
not only uii account of Us scientific bearings but aleu from ita 
bearings on so very practical a subject ns the famines of India 
It IS most gratifying to sec that the subject has been taken uji Ijy 
one who gives evidence on every page of rare capacity as asuen- 
Lihc statistician. There is ihroughout an absence of stiaining 
ihe fads before him beyond what they may legitimately bear, 
and a skill in combiniiig them so ai to eliminate, as far as pos- 
sible, what IS merely accidental from the results ultimately 
arrived at in ihcir rclaUnn to the sun-spot period 

The data discussed in Dr Hunter’s paper arc ibo amounts of 
the annual rainfall at Madras (rom 1S13 to 1876, and the relative 
number of sun-'^pols from 18 lo to 1876 The results of the 
inquiry are given m ihe following six propositions — 

1 'I hat no uniform TUimerical relation can be detected between 
the relative number of llic sun-spuls and the actual ainouiU of 
rninfall 

2 '1 hat although no uniform numerical relation can be detected 
between the relative number of sun-spots and ihc actual amount 
of rainfall, yet that ihc nnninuim period in the cycle of sun-vpois 
IS a period of legularly recurring and slrongly marked drought 111 
Southern India. 

3 Thar, .apart from any solar theory, an examination of ihe 
rain registers shows that a period of deficient ramlall rccuis in 
cycles of eleven years At Madras , that ihis period consists of the 
eleventh and second senes of years in the cycle , which two 
senes also contain six out of the seven years of mimmuni sun- 
spots fallmg m tins century up to 1S78 

4 That after the period of minimum rainfall in the elevcullj 
and ‘■econd scries of years in the cycle, the rainfall rises to a 
maximum m the filth year , after which it again declines to its 
minimum period in the eleventh and second years. 

5- That, apart from any solar theuiy, the statistical evidence 
shows that the cycle of rainfall at Madras has a marked coinci- 
dence with a corresponding cycle of sun-spots , that In ihis cycle 
of eleven years both the sun-spots and the rainfall reach their 
minimum in the group consisting of the eleventh, first, and second 
yeaiv ; that both the rainfall and the Bun-spots then increasb till 
they both reach their maximum in the fifth year, after which they 

‘ “ Ihe Cycle of Droueht .md Fnaiine in Souihtirn India," by W W. 
Htmler, 1 T D , Director General nf Sialislic^ lu the Government of IndiA. 


decline together till both again enter their mimmutn period in 
the eleventh, first, and src> ud senes of years 

6 That while the staiistic.'il evidence discloses a cycle of 
drought m Southern India, coincident in a marked manner with 
a corresponding cycle of sun-spots, it also tends to show that the 
average rainfall of the years of minimum rainfall in the said 
cycle approaches perilously near to the point of deficiency which 
causes famine That the average is, however, above that point , 
and that, while we have reason to apprehend recurring droughts 
and frequent famines in these cyclic years of minimum rainfall, 
the evidence la insufficient to warrant the prediction of a regularly 
recurring famine. 

It will be observed that these results arc strongly confirmatory 
of the general conclusions arnved at by Meldrum and others, 
who have examined the question from data collected from a large 
area, and embracing an extended senes of years, the only note- 
worthy point of difference being the larger rainfall of the first 
year of the cycle, os compared with the eleventh and second 
ye.irs which immediately precede and follow it. It is perhaps 
only to be looked lor that such an anomaly should be met with 
in dealing with the rainfall of only one place, embracing a period 
of sixty-lour years, seeing that the acculcnlal occurrence uf one 
or twu cyclones, accompanied with unusually heavy local lain- 
fill, would be sufficient lo produce the anomaly in question. 
The anomaly would in all likelihood have disappeared if the area 
of observation had been wider or the Lime of observation longer 
It IS Bcarcely necessary to do more than point out the absolute 
necessity of establishing physical observatories in order to obtain 
the data for the mvestigaiion of the connection between the state 
of the sun’s surface and the state of terrestrial convection currents, 
It being only through Ihcir cosmical relatiuns that we may rea- 
sonably hope to solve many of the more dilhcult problems of 
meteorology, some of which lead to intensely practical issues. 

OUR ASTRONOMICAL COLUMN 

Mr CjII.l’s E\i'H)MiaN lo Asclnsion. — In an address 
to the Royal Astronomical Society on Apiil 8, 1857, "On the 
means which will be avaJable for correcting the measure of the 
sun’s distance during the next twenty-live years,” the Astro- 
nomer-Royal directed attciition to a niethotl of making observa- 
tions for parallax, not applicable to the planet Venus, but appli- 
cable lc» Mars, namely, by " observing the displacement of Mara 
in right HScenBioii when he is far cast of the meridian, and far 
west of the meridian, as seen at a single observatory," and he 
particularised the advantage of this method, and expressed his 
opinion that it is " the best of all " The observations are not 
attended with the very great expense which is Involved m the 
efficient observation of a transit of Venus, indeed if made at an 
established observatory need entail little or no cost , they may 
be conducted by a single observer or senes of observers, in the 
latter cose with a due regard to personal equation, and each 
observatory co-operating in the work, will furnish a result quite 
independent of the rest, so that the observer has the satisfaction 
oT knowing that by the method recommended hia own observa- 
tions alone will give a value for the roost important unit of 
measure in a.strononiy. The Astronomer- Royal confined his 
remarks to the observation of differences of right ascension, 
recommending as of the first consequence a firmly-mounted 
equatorial, and as advantageous though not absolutely necesBary 
the chronographic method of transits first introduced by the 
American astronomers. The oppositions of Mars in 1S60 and 
1S62 were referred to with regard to ihcir relative advantages for 
such observations. 

Mr Gill has taken a further and an important step In the 
direction of utiluiing observations of Mars for the determination 
of the solar parallax. Encouraged by Lord Lindsay's liberal 
offer of the loan of the heliometer employed in the expedition to 
the Mauritius lor the observation of the transit of Venus, Mr. Gill 
proposes to leave England this month for the Island of Ascension, 
and to apply the heliomelric method of measurement of distances 
instead of obscrvmg differences of right ascension, as sug- 
gest^ in the Astronomer-Royal's address, and as was statedl 
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la Nature last wcekp the ccunciL of the Royal Astronomical 
Soaety have guaranteed 500/ for the expenses of Mr. Gill’s 
expedition. Ascension bos been fixed upon, not without a 
careful consideration of probable meteorological conditiona about 
the time of the opposition of Mars in September, m which it is 
understood the records of the Meteorological 0 /lice have been of 
the greatest service, and in fact, have induced Mr Gill to fix 
upon Ascension for the site of his temporary observatory in pre- 
ference to St Helena, the astronomical condition being about 
the same for the two islands, i their latitude^ no t di/fenng much 
from the decimation of the planet when nearest to the earth, so 
that it IS observable at a considerable hou angle on both side^i 
of the meridian 

The modus epa andi proposed by Mr. Gi]], ts as follows — two 
stars, fl and one preceding and the other following the planet, 
are selected for each night of observation, and Ihcir angle of 
poSiLioti and distance relative to the planet are computed roughly 
for 4h E and 4h W. hour-angle, and the right ascension and 
declination of the middle point between star and planet , so that 
the proper stars of companion arj readily found. The hcho< 
meter axis is directed to this middle point, the position-circle 
set to the position angle, and the segments set to the approxi- 
mate distance The observer finds in llie field of view a star 
and the planet , by Itiriiing tlie liiiidlc by which the segments are 
moved in didnucf^ the images of star and planet are made to 
move relatively to each other in the direction of a line joining 
the objects, while if the position-handle is turned, the images 
move in the direction of a line perpendicular thereto. Suppose 
that the star a is viewed through segment A, and the planet 
through segment 11 . According to Mr (jill's usual practice the 
observation would proceed tliui - 

I Measure of position-angle. 

IT. Meusuic of dis'ance, both limbs 
in Reverse segments, and view star by segment B and 
planet by segment A 
IV Measure position-angle 
Ihu constitutes one measure 
V. Repeat this process with star h 
VI. Reverse position-circle and repeat the conparison with 
star h 

VII Compare again with 'itar a 

This constitutes a complete symmetrical set, which Mr. GiU 
has found can be secured on an average m ih. 30m , sometimes 
in Jh. lom , or if there be interference from cloud it may 
occupy 2h 

In the measure of a position-angle, by a movement of the 
handle for distance, the star may be made to move, relatively lo 
the planet along the line of separation of the lenses, so that the 
star successively occupies positions 1, 2, 3 . 3, 2, 1, &c 

This motion may be very slow and the position-circle being set so 
that the motion of the planet completes the bisection, the 
observer has only to go on moving the star slowly till the hmb is 
seen to symmetrically bisect the star (the time of which 13 noted) 
preusely as Jupiter's limb bisects one of his satellites, 

The measure of distance is conducted with equal care, but is 
not BO readily explained without a diagram, Mr Gill finds his 
method possesses very great delicacy. It souietimea happens 
that It Is not possible to find a star sufficiently bright to compare 
wuh Mars in his full light In such cases the brilliancy of the 
planet can be easily kept down by a wire-gaure screen, which, 
by on arrangement at the eye end, can be laid over cither seg' 
ment of the object glass and at any angle thereto, 

In a letter to M. Leverner, published in the BulUtm InUrna- 
iionai of April 2y, Mr Gill states that the observations of Juno, 
which he made with Lord Lindsay at the Mauritius with the 
same heliomelcr, showed that the determination of the diurnal 
parallax by measunng with this instrument the distance of the 
plane^ from a star preceding and a st^r following u, susccplible 


of an extreme jirecision, and he found the probable error 111 the 
determination of the planet's position for each complete observa- 
tion of the morning or evening did not exceed ± o" 075 Lord 
l^indsay has slated that the value of the solai parallax, resulting 
from thuse observations of Juno (a single discordant one only 
being rejected) is S" 82, which approaches near to Prof New- 
comb’s value, 'S" H5, adopted provisionally by the German 
astronomers, and to M. Levcirier’s theoretical determination, 
8" 36 This sufiicienlly mdicatcs the utility of the method, and 
Mr Gdl intends to avail himself of the close oppositions of the 
minor planets Ariadne .and Melpomene during his visit to Ascen- 
sion to obtain values of the parallax by observation on the same 
principle 

CoMi r 1H77 IT (WiNNKCKF, Ai'Kil 5). — This comet may 
be expected to prove a fine telescopic object during the absence 
of moonlight m the circumpolar sky, with ita stellar-looking 
nucleus and double or bioad fan-shaped tad The annexed posi- 
1 ions for niidnight at Beilln are from elements by llerr Plath, of 
Hamburg, and have been received from Pi of. Wmiiecke ■ — 
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1 lebocentric motion — retrograde 
These element'; npresent the observations during IIil mteival 
very closely. 


NOTES 

M. Flam MARION has been authorised by M Leverner to use 
one of the largest refractors of the Pans Observatory for the in- 
vestigation of the motion of double-stars round a common centre 
of attraction. This hbci.ility on the part of the hief of the 
Pans Observatory is highly creditable M. Leverner, indeed, i; 
desirous of placing the inimcnse means of investigation pos- 
sessed by the observatory at the service of .1 number of inde- 
pendent workers not belonging to the staff of the establishment, 
but who have given nolid ptoufs of thtir zeal and capacity for 
research in lome particular science. I bs ambition is to create at 
the observatory a national ubtrunomical institution where quali- 
fied Scientific men may find ample means for following their own 
special studies 

Sir David Monro, late Speaker of the House of Representa- 
tives m New Zealand and an active promoter of science in that 
colony, died at Nelson, New Zealand, on February 15. He 
graduated in Medicine in the University of Edinburgh in 1834, 
where his great grandfather, grandfather, and father succeBsively 
held the Chair of Anatomy He devoted the leisure of an active 
political life lo the pursuit of botany, and by his discovenes, 
which were publithcd by Dr. Hooker in his "New Zealand 
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Flnra,” he added laipely to our knowledge of the vegetation of 
New Zealand, on winch he also wrote an insLruclive essay that 
IS published m the first volume of the Transactions of the New 
Zealand Institute 

We learn ivith the greatest pleasure that the Health Com- 
mittee of the Police Board of Glasgow has agreed to carry out 
at eight slatLuns 111 that city the system of continuous auLumatic 
observation of the constituents of the air, special attention being 
given to its impurities arising fiom manufactures and other causes 
which has been devised and worked out sincc^ March, 1S76, by Mr, 
K, M Dixon, in connection with Dr Russell, Medical Officer 
of Health. The Committee has already expended fully 200/ in 
fitting up a laboratory and the observing stations with the in- 
struments required, and are prepared to expend a sum of 30x5/ 
per annum In carrying out this very important practical investi- 
gation The results, including meteorological observations made 
in connection with the scheme, will be published montlily, the 
first number appearing in June next. 

G VY DUS') AC, the great French physicist and chemist, was 
bom in 1778, and his centenary will be celebrated by a festival 
and the erection of a statue cither m I.imoges or Pans 

A SI KIES of lectures upon /loologvcal subjects will be given in 
the /(uilogical Gartlens, Regent's Park, on Thursdays at 5 r M , 
after Whitsuntide The first lecture 'will be delivered m the 
J.ion flouse, and olheis in the lecture-room near the Reptile 
House May 24. “The Lion House and Us Inhabitants/' 
P fj Sclater, 1 ' R S , May jz ' “Sea urchins and Star-fishes/' 
Prof. Huxley, I R.S. , June 7 “ Sloths anrl AiU-eaters,” Prof. 

Flower, IRS , June 14 “Whales .iiid Pcjrpuises,” Prof 
Flower, F KS , June 21 - “ Man-like A[)e;/’ IhoL Gairod, 
F.R S , June 2S “Variation m Domestic Animals/' W B 
Tegetmeitr, I / S , July 5 “IToinbills and their Habits,” 
Dr Muiie, 1 / S , July I2 “Birds of Prey/' R L. Sharpe, 

F Z.S , July ig . “ Frogs and I'oads,” Prof Mivart, F R.S , 
[uly 26 “The OniUliorhynchus/' Prof (iarrod, F R S These 
lectures will be free to Icllows of the Society and their friends, 
and to other visitors to the Gardens 

Till, annual convirsauone of the Royal Society was held at 
Burlington House on Wednesday week, [and was numerously 1 
attended 'llieie was a laige collecUon of mstrumenls brought ] 
togcthei, among the principal of which were the following . — 
An Automatic Spectroscope, which can be used with 2, 4, 
or 6 prisms, solar eyc-plece arrangement, and new split 
alit, whereby any lines m the spectrum can be measured , 
a llehoslat, with large crown-glass prisms, to be employed 
willi the spectroscope , Governor for i8-mch reflector, which 
will keep time with a variation of rate of five seconds per 
minute, at plea^uie , all designed and exhiluted by Lieut - 
Colonel Campbell, of Blytliswood, and constructed by A 
Hdgcr — Prof. W G Adams eihiLntcd an Apparatus for 
producing interference of light by means of thick plates, 
and Apparatus for the rcllection and refraction of radiant 
heat and light, fitted to Clifton’s optical bench, and con- 
structed by Messrs. Llliott Brothers The half-piisin 
dirtct-vision spectroscope made for Greenwich, about which 
there has recently been a corresiiondence in Naiure, was 
also shown Then there was a llydroclinometer, an instru- 
ment for taking ranges, without any calculation, from coast bat- 
teries over 100 feet in height , a small hydrochnometer, a modi- 
fied form of the above, for giving the mclinalion of slopes, 
&c , without any adjusUnent, and for larger guns ; an electric 
position- and range-finder for coast batteries , a I leld- Artillery 
range-finder , an Infantry range-finder , a patent self-adjusting 
optical BC|uare, which by a simple adjustment can immedutely 
be corrected to the true right angle, without the aid of any 
other instrument , an electric chronograph, fur the measure- 
ment of minute portions ol lime, velocities of shut, itc., by the 


free fall of a weight ; these were exhibited by Capt. Watkin, 
K A. — Lieut G S. Clarke and Prof Herbert M'Lcod showed 
an instrument called the Cycloscope, an apparatus for determin- 
ing the speed of machinery by means of a tunmg-fork or reed of 
known period ; also lor ascertaining the pitch of a tuning-fork 
by means of a cylinder rotating at a known speed There 
were also Telephone and (patent) Thermo-electric Pile (in 
action), with specimens of Gray's telephone, exhibited by Mcissrs. 
C and L Wray , impiovcd Holtz electrical machine with four 
plates and self-charging arrangement, in glass case, ready for 
use m any condition of the atmosphere, and Manometne appara- 
tus, for showing cITects of sound on a sensitive flame, exhibited 
by Mr Ladd , teeth, bones, and ancient works of art lately 
found in caves in Derbyshire, exhibited by Mr Boyd Dawkins, 
F R.S , specimens of cast and wrought iron treated by Prof 
BarfTs process for the prevention of corrosion, which consists in 
acting on iron at suitable temperatures with dry steam, ex- 
hibited by Prof. Bar/T, specimens of the core of well, from 
Meux’s Brewery , the large induction-coil, with secondary wire of 
280 mile^, constructed for Mr \V SpoiLiswooile by Mr Apps 
(in operation), was shown in the meeting room, and Mr 
Crookes's Othcoscupc, of which we give an account till's week. 

On Monday Prof. Boyd Jlawkms commenced a seriei of 
eight IielJ I.ectures on Geology at Owens College. Six of the 
lectures will be in connection witli excursions to vaiious plates 
from Manchester 

Mr. W11.1IAM GussMiL, res, the inventor of sescral im- 
portant processes iii practical chemistry, died at Earlslcigh, 
Bowdon, Cheshire, on April 9, m his seventy-eighth year, 

Tjik Council of the Royal (icographical Society ha\e awarded 
the Royal medal to Capt Sir George S Narcs, R N., fur 
having commanded the Arctic Expedition of 1S75-6, and to 
Pundit Nam Singli, for having added a greater nmouiit to our 
positive knowledge of the map of Asia than any individual of 
our time In his first great journey he for the first Lime deter- 
mined the 'position of Lhassa, the cipital ol 'I'lbet, besides 
surveying the course of the great river Taaiipo, or Braraaputra, 
from near its source to near its entrance into the llimalay-in 
region , in his last he traversed end surveyed the high I'lateau 
of libet from its extreme north-west to Lhossii, a hue of 1,200 
or 1,400 milcB of entirely new country, No reward was ever 
better earned than that bestowed by the Society on Nam Singh, 
who, indeed, deserves to be ranked among the first of explorers 
While pursuing his arduous and dangerous work he was paid at 
the rate of 7^ per month, and nnw retires, satisfied we believe, 
on a pension of 50/ a year Through Ins labours we have now 
for the first Lime a scientific basis on which to construct a map 
of Tibet, A gold watch, with an appropriate inscription, was 
at the same time awarded to Capt Albert Markham, U.N , for 
having commanded the northern division of sledges m the Arctic 
Expedition of 1875-6, and for having planted the Union Jack in 
83 deg 20 min 26 bcc N., a higher latitude than had ever been 
reached by any previous expedition. 

It is but a poor set-off to the horrors of war that it js a means 
of speadmg a real knowledge of geography , but that it does do 
so was shown m this country during the last Oriental war — the 
Crimean. As might have been expected, numerous war -maps 
have already appeared The most satisfactory of these maps is 
a large one published by Mr. Stanford on the scale of fifty miles 
to an inch, including Turkey in Europe and her tributary states, 
together with such parts of ncighbourmg countries in Europe 
and Asia as ore more immediately connected with the settlement 
of the Eastern Question. Any one wishing to follow the move- 
ments of the two armies could not obtain a better guide. All 
the physical and political features, including the radwayi up to 
date, are shown with great clearness, Mr, Stanford pablishes 
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two other war-mapa, one on a Bmallei scale and at a cheaper 
price thaO the above, and Jankowsk/s Ruuo-Turkish war-map, 
a picture or bird’s-eye map of Turkey and the Black Sea A 
very fine and modente-priced map comes to us from Perthes, of 
Gotha. Jt IS prepared by Dr Fetermann, and ls evidently a 
compilation from several of the maps in Stleler’s Atlas It 
embraces all the country In Europe and Asia likely to be in- 
cluded in the theatre of war, so long at least as it la confined to 
the two combatants now in the held. This map, sold at a very 
moderate price, may be had in London from Mr. Stanford 

The war just begun will in no way interfere, we believe, with 
Ihe forthcoming Pans Exhibition The works are progressing 
with such activity that every thmg but tlie Trocadero palace will 
be ready at an earher date than was anticipated The Troca- 
dero building has been delayed by legislative didiculties, which, 
however, have been overcome, and that building will not be 
behind ils time 

M Henry Giffard is constructing, near the Champ de 
Mars at Paris, a workshop for the preparation of sulphate of 
iron. The apparatus was tried for the first tune last Friday, 
when the balloon KoU was inflated in an hour and a half, and 
was sent up with an aeronaut. The capacity of the balloon being 
220 cubic metres, the rate of production la very satisfactory. It 
IS expected that the sale of sulphate will cover almost all the ex- 
penses, so that numerou? scientific ascents may be made in the 
ensuing summer 7 'he monster captive balloon of 20,000 cubic 
meters will be Inflated by the same process. 

The annual meeting of the Royal InhliluLion was held on 
Tuesday The Annual Report of the Cummittce of Visitors 
for the year 1876, testifying to the continued prosperity and 
efHcient management of the Institution was read and adopted. 
The real and funded properly now amounts to above 84,000/. 
entirely denved from the contributions and donations ol the 
members. Seventy-two new members paid their admission fees 
in'iS 76 . 

The Ibrty-eighth anniversary of the Zoological Society w.i'i 
held on Monday. The number of fellows, fellows-clect, and 
annual aubscTibeiB at the close of the year 1S76 amounted to 
3,311, showing an addition to the strerglli of the society of 
seventy members during the year 1 876 'i lie number of honorary 
m embers at the same date was fourteen, of hjreign members 
twenty-five, and of corresponding members 199 The total 
income of the society m 1876 was 34,955/ , exceeding that of ihe 
year 1875 by 6,216/, The total expenditure of the society in 
1876 was 31,635/ The total assets of the society on Deccmhci 
31, 1876, weie calculated to be 15,516/, while the habihiies 
were reckoned at 4,430/ The total number of visitors Ui the 
society's gardens in 187G had been 915,764, the corre^'jjojiding 
number in 1S73 (hitherto the most succcfisful y ear in this res- 
pect) having been 7131O4S The number of vnitors in 1876 had 
therefore exceeded that of any other previous year since the 
opening of the garden", by more than 200,000 The repo'^t 
staled that the total number of animals in the collection on 
December 31, 1876, had been 2,265 

In the May part of PelermannS MiUhciliin^dn Herr K 
Zopprltz has a cnlical paper on Watson and Chippcndall’j 
Surveyor the White Nile and Junker's Surveyor the Sobat. 
Herr Zoppritz expresses some dissatisfaction with the observa- 
tions of the former as being vague and careless and ditficult to 
reconcile with data already obtamed A valuable paper by Dr 
Dorst describes and discusses the movements of the ice between 
Greenland and Spltzbergen as observed by him m the steamer 
BUnenkorb In 1869, It is an important contribution to our 
knowledge of the currents of this region. 

The examination for the Sheepshanks Astronomical Exhibi- 
tion, HVhleh Is of the annual value of, 50/, and tenable for three 


years, will be held on May 21 in Trinity College Lecture-room 
No. 4. All undergraduates of the University arc eligible, but 
in the event of a candidate who is not a member of Trinity Cob 
lege being elected, he must become a member of Trinity. Can- 
didates are required to send their names, and, if not members of 
Trimly, certificates of moral character and good conduct to one 
of the tutors of Trinity on or before May 1 9 

A I)K TAILED account of Father Cecclu'a remarkable seismo- 
graph to which we recently referred will be found m the January 
number (i 877) of AhUriciita The Cccchi seismograph has been 
adopted with good ‘success at several of the larger Italian obsci- 
valonea and meteorological stations In order to enable also 
smaller establishments to obtain a similar apparatus at much less 
cost, Prof rccchi has lately constructed a simpler one on the 
same principle, which meets all the requirements for seismicnl 
observations and gives nearly as mrny and as exact data as the 
larger instrument A full description of this is now being pub- 
lished in the n /j/ff , and the adoption of it for meteoro- 

logical stations may be strongly recommend cd. The whole coiL 
Will not exceed 4/ or 5/, 

M SiCAKD, member of the Italian Anthropological .Society, 
on making excavations on hia property near kischeiiLlT, in 
Bessarabia, at a’place called Moguil Liondia, discovered a very 
large tumulus of earth, with human skeletons, remains of iron 
objects, and an amulet of crrvtd Lumc. fine of the corpses 
appeared to have been interred with a horse, much in the same 
way as the tribes of the Tehuclchcs* and Pehuclchcs stiU bury 
their fellow-men Unfortunately the skulls were dispersed, but 
M .Sicard is going to continue his eic.ivatioiH, and will give a 
detailed account of his highly interesting discovery in the 
Ui ^Intf apologia e Li nolo^ia^ publishel by Prof Manteg.iz;.!. 

Ai the last meeting of the Jj hnngrapliicil Section of the 
Russian Geographical Socie'y, M Poliakof, icfcrring lo the 
results of his last journey on the Obi, pointed out ili. rcmaiUable 
simiUnly between the present stale of cii ihsation of the OstLaks 
and that of the prehi^ilonc iiihibitanls of Ihe reindeer period of 
Iranie and Muldlc Europe After n description ci the ftatures 
which the present flora .and fauna of the banks of the Obj have 
in common with those of I urope a I that period, M. Poliakof 
dLScnbciI the pnmiuve mode of life of ilie Ostiaks Their 
utensils and implements almost exactly resemble those of the 
•tone period and the islands of the Pacific, being made exclu- 
sively ol stone, ol Iceth and claws of bcarc, and of bone, and 
Lheir cln’hes being either furs or woven from nettle biaineiils. 
M Polukof described at length their mode of life, their wretched 
homes, their customs, their family relations, and their religion, 
the latter being a mixture ol the rudest Ictishism wiih the 
strangest superstitions This people are rapidly fading away 
before the advance of F.urppcan civilisation 

During the diluvial epoch, the Danube entering into the 
Vienna Basin, formed an inland sea, and covered the Tertiary 
formations with deep layeis of si -called hiess, a mixtuic of loam, 
lime, sand, and hihaccuus mica 'I’lie Imperial Academy of 
Scicncc<$ at Vienna has lately sU m opeiation an extensive scries 
of excavations with the vipvi of uncovering the secrets hidden 
beneath this thick c..ating of alluvium, and has already been 
rewarded by interesting discoveries. The excavations in the 
neighbourhood of Zeisclberg have disclosed a widespread 
deposit of bones mingled with numerous evidences of the pre- 
sence of mankind. These consist in quantities of charcoal, 
bones which have been worked, artificially prepared flints, SlC 
The bones among which these prehistoric remains were found, 
are those of the bear, horse, mammoth, ox, reindeer, rhinoceros, 
and wolf, all belonging to the diluvial fauna, and all apparently 
inhabiting the Vitima Basin at that distant epoch in the com- 
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pany of man, for a chance gathering of these remains through 
the agency of water is precluded by the local topography cf the 
place 

Nttws from M Thsihcvabky, forwarded on March 23 by 
telegraph from Vemyi, appears m the official paper, the Ruumn 
Invalid On lebrimry ll be had reached Lake Lob-Nor, z/;d 
the Valley of the Lower Tarim The population of the Valley 
IS very sparse lU height above the sea is somewhat more than 
2,000 feet Its flora and fiuna very poor The topography is 
ijuite different from that rcpresentcil on the maps lie was, 
at the time of telegraphing^ in the mountains Altyn-Tagh, some 
distance south of Lake Lob-Nor The valleys of the exterior 
spurs of these mountains reach about 12,000 feet above the sea 
Here, as well as in the lower regions there are wild camels 
In the neighbourhood of Lob-Nor he found the rums of two old 
towns. He was to <;pend February and I^Iarcli at I.ob-Nof, 
April on the Lower Tarim, and May and June on the I'lan- 
Shan, returning to Kuldja at the beginning of July. 

Wr have received as a contribution to the Gauss Fund, ll. 
(torn Mr G. Gn/Tilh 

The additions to the Zoological Society’s Gardens during the 
past week include an Egyptian Ga/elJe {GazNJa douas) from 
Egypt, presented by Her Majesty Ibc Queen , an Indian Leopard 
{Fdis fardiis) from Tndii, presented by Dr Sidney Smith , a 
Crested Porcupine [Ilydiix ctistala) from Ceylon, piescnLed by 
Capt. Smerdon, s 3. Orw/t , a While Pelican {Pdfcanns onocro- 
(alH\) from Egypt, presented by Mr A. C. Henderson , a King 
Parrakcct scalnlatii'i) from New South Wales, pre- 

sented by Miss Jones ; a Suncate (Suncahi zemk] from South 
Africa, presented by Mr J. Forbea Dixon , an Iiulian Cobra 
{Nata triptidians) from Ceylon, presented by the Hon W. D 
Wright , a Beisa Antelope (Oryx deisa), two African Sheep 
(Ovis rtrirr), eight VuUurine Guinea Fowls [Hu/nida vultunna\ 
from East Africa, a Toque Monkey (iManuus pilcahts) from 
Ceylon, deposited , a PJgmy ^larmosct (Ihipah py^mam)^ two 
Bay-headed Parrots (Caica /eticf^aslKi), a Rough Terrapin 
(CUmmys puntiularid) horn the Upper Amarons, purchased 


SCIENTIFIC SERIALS 

The American youtnal of Science onJAilf, April, 1S77 — 
On the sensation of colour, by C S Peirce — Note on the 
binocular phenomenon observed by Prof Nipher, by J Le 
Conte — Revision of the genus Belemnocrinus, by C Wachs- 
mulh and F, Springer, —Thorpe's and Bunsen’s methods for 
the estimation of nitrogen in nUrates, by S W Johnston — - 
Westfield during the Champlain period, by J S. Diller, — New 
embryonic forms of tnlobitcs, by S W Ford — The winds of 
the globe, or the laws of atmospheric circulation over the sur- 
face of the earth, by J, H. Coffin. — On some nitro-derivatives of 
diphenyiamide, by P 7' Austen — On mineral analysis ; on 
some fluorides , and on molecular volumes, by F W. Clarke — 
On the identity of the so-called Pegamte of Arkansas with the 
VariscUe of Brcithaupt and Callamitc of Damour, by A H 
Chester. — On a fibrous variety of sepiohtc from Utah, by the 
same — On Dr. Peale's notes on the age of the Rocky Moun- 
tains in Colorado, by J. J Stevenson 

Roii^ejidorfsAunale/idcrRhysikiind Chemie^'So 2, 1S77. — 
The spectra of chemical compounds, by M Moser — Researches 
on the volume-composition of solid bodies, by M Schroder, — 
Current regulator for gas, by M, Teclu. — Coniribution to Boltz- 
mann’s theory of elastic reaction, by M. Kohlrausch. — Further 
communications on the conncLlion be’^ween the viscosity and the 
galvanic conductivity of various liquids, by M Grotnan — On the 
theory of resonators, by M Grinwia -- On photography of the 
less refrangible porta of the solar spectrum, by M Vogel — Rc- 
searchea on the motions of radiating and irraiiiated bodies, by 
M. Zollner — New proof of the falsity of the emission theory of 
light, by E. rcuasner — On double excitation of the ebonite 
electrophorui, by M. Schjosser. 


Betbhiiter eu den Annalen — Quantitative comparison between 
friction and galvanic electricity in respect of tension, by M. 
Nystrom — On the deduction of a new electrodynamic funda- 
mental law, by M. Clausius. — Thermoelectric researches, by M- 
Tidblom, 

The Naiurforscher (March) — From this part we note the fol- 
lowing p^era ■ — On the functions of the larger brain (cerebrum), 
by Herr (ioltz — On the expansion of growing vegetable cells 
through the tension existing between the contents of the cells and 
the membrane forming them, by Hugo de Vnes. — On the spec- 
trum of the new star in Cygnus, by K. Copeland. — On the 
atomicity of phosphorus, by Ira Remsen —On the high tides In 
the River Elbe, by K U, Bornemann, — On the reproduction of 
cel?, by M C Dareste — On the formation of hail, by II. Fritz. 
—On the inhalation of air by the roots of plants, by MM. P. P. 
Deherain and J. Vesque - — On electrolysis accompanied by the 
development of hydrogen at both electrodes, by Emil Elsacsser. 
— On the daily and yearly course of magnetic declination, by J. 
Hann — On the behaviour of leaves in an atmosphere free from 
carbonic acid, by B. Corcnwmdcr —On the companions of the 
pole star, by A. dc Boe and others — On the spreading of drops 
of liquids, by Fillipo Centolesi — On the preparation of photo- 
graphic plates in daylight, by Oswald Lohse — On the origin of 
the Hymg power of bees, by Herr Donhoff. — On the chlorophyll 
of ConiferEB germinating in the dark, by R Sachsse. — On the 
behaviour of chlorophyll in the vine, by G Briosi, — On the 
glycogen conUined in muscles, liy Th ChandeJoii. 

yomnal de Physique^ March — On the dynamical theory of 
g.iscs, by M ViuJJe — On the effects of a jet of air sent into 
j water, by M de Komilly — On the suspension and ebullition of 
I water on a large-meshed tissue, by the same — On the phenome- 
1 non of the black drop and its influence on observation of the 
I transit of Venus, by M, Andre — The jierauitence of impressions 
: on the retina, various experiments wfth the projection phena- 
kisucope, by M Gariel, — On Optography, by M Kuhne 

ReaU htituto Lombardo di .S* lenze e Lettere^ Renduonti^ vol. x , 

, fasc, 111. — On two recent works (on flagellation and the ana- 
I lomical museum at P.avia) presented to the Institution, by M 
^ Verga — On some rare alterations of the first formation of I he 
uterus and its attachments ; on a cause not yet confirmed of 
' distonia, by M Sangalli — On a new defence of the theory of 
Melloni on electrostatic induction, by M Cantoni — On the 
divisibility of comets into minute parts, and on a dark spot found 
in the Milky Way, by P hecchi. 

Krone des Sciences Natnrellrs^ tome v No 4 — On the so- 
called cladodca of Ruscui, by M. Duval-Jouve —Study of a 
chromogcnic bacterium m the water of steeping of flax (Bac^ 
ienum lubescens, Ray Lankester |?J ), by Prof Giard — On the 
development of the Anguiliula Aceti, Ehrb., by M Hallez, — 
Econcmical Aquarium, by M. babaiici. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, March 22 On Stratified Discharges ». 
Stratified and Unitrafified Forms of the Jar- Discharge," by 
William Spottiswoode, M. A , F R S It is well known that if 
a Leyden jar be discharged through a vacuum tube, the discharge 
generally takes the form of an unbroken column of light, ex- 
tending from the point of the positive terminal to the hilt of the 
negative, r e , to the extreme negative end of the tube ; and that 
It shows no trace of cither negative glow or intervening dark 
space. On the other hand, I have found, by experimeota with 
a large Leyden battery, that if a lube having one terminal con- 
nected with the negatively charged coating of the battery and 
the other held beyond striking distance from the positively 
charged coating, the discharge in the tube will show a separation 
of the positive from the negative part by a dark intervening 
space Under suitable circumstances of exhaustion it will also 
show alnaj, in the same manner aa when the discharge is effected 
directly with a Holtz machine, having the conductors either 
closed or open beyond striking distance (see Roy Soc Proceed- 
vo' xxiii. p 460) Again, I have found, with the same 
battery, that if the tube bcjtonnected — otherwise as before — and 
held at a distance Jess than at first, but a little greater th^ 
striking distance, a stratified discharge much more brilliant and 
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more like that produced by a coil will be exhibited The Utter 
form of discharge appears to the unassisted eye as an unbroken 
column of bghr, but with a negative glow and dark space. A 
revolving mirrorp however, resolves the column into a regular 
oiray of sLrix, having a rapid proper motion towards the posiiive 
terminal. 

'With a view to examining the tianflition from the stiulihed 
to the unatratihed form as closely ax possible, a Holtz machine 
wax employed, with a battery of one or more jars The outside 
of this battery and one Icrmmal of the tube were connected with 
the earth ; and the inside and the other terminal were alter- | 
nately connected with the positive conductor of the maclnne, so I 
that the battery was alternately charged and discharged through 1 
the lube The amount of charge was regulated partly by the | 
distance through which the conductors of the machine were ; 
separated, and partly by the number of revolutions of the machine , 
during which the charging look place 

The hrst object proposed was to ascert.iui whether ajar could 
be ch-irged with so small a quantity of eleclricity as of itself to 
give a xtrAtihed discharge in a lul:>e 

A number of tubes tried with various amounts of battery 
charge, but with the same surface, showed that, as the charge 
was increased, the head of the positive column advanced towards I 
the negative terminal, the dark space became narrower, ami the I 
glow contracted In dimensions ; and when the head of the | 
column drew very nrar to the negative terminal, the glow, 
instead of covering the whole surface of (he terminal, formed u j 
small drop at the point. On still further increasing the charge, j 
the drop withdrew to the hilt of the terminal ; and hnally, when 
It had completely retreated into the InU, the Lontinuous or true I 
jar-diBcharge took place [ 

With a view lo testing expenmcnlally how far the effects here 
described were due lo quantity, and how f.ir to tension, the size 
of the jur was altered, till other circumslancis remaining the same 
It was then found that the maximum charge compatiVilc with 
stratification was greater with a large than willi a small jar 

As a further experiment m this direction, a senes of jars were 
arranged in cascade, and it was found lhat ihc greater (he number 
of jars so arranged the smaller the charge necessary lo ensure a 
true jar-discharge A chaige insufTicicnt lo destroy slratificaiicn 
with one jar was sulficient lo destroy them when more than one was 
used in cascade. These results pomt to tension rather than to 1 
quantity as the determining cauee of the character of the 
discharge. 

The duration of the stratified discharges observed throughout 
these experiments was exceedingly short, indiBlinguishable, in 
fact, from that of the tiuc jar discharge When viewed m a ; 
revolving miiror they showed no sign whaie\cr of prolonged | 
duration, ard we may thence conclude that, so Tar as our yuesent 1 
instrumental arrangements extend, there is no inferior limit to | 
the duration of discharge necessary for the production of stnx | 

A comyianson of the results here obtained wnh lho'>‘ detailed j 
in Part 11. of ihcte rtsearches shows that the phenomena pro- 1 
duced by suitable dispOMiion 0/ llie Leyden battery coincide with | 
those pioduccd by the induction-cuil. With the coil it was 
found that (i) for a given electromotive force the column of 
BtriK was shorter the laiger the battery rurfacc or strength of 
current used ; (z) that the proper motion, when directed as 
usual towards the positive tciminal, was n ore rapid the greater 
the electromotive force employed 'With the Leyden battery it 
wax found lhat (i) in ordei to rnaintain the xame lengih of 
column with an increased surface the charge must be increased 
in a larger proportion than the surface ; and (2) it was iioiiccd 
that the stnx which when the leoFu n was low were distinct and 
well separated, became more blurred as the tension rote, until 
they Eomeiimes were blended into an apparciuly unbroken 
column of light The presence, however, ol the negative glow 
BtiU showed lhat the true jar-discharge had not yetbeen reached 

Geological Society, April il — Prof V Marlin Duncan, 
F.R.S , piesident, in the choir — John Kobeit Campbell, Janies 
Carter, VViJJiam Radcli/fe Ellis, William Hamilton Merritt, 
William Morgans, and Edmund Albert Forsick, were elected 
fpllows of the Bociety, llie following communications were 
read — On sandwom stonea from New Zealand, by John D, 
Enyx, F G S The author exhibited specimens of xandwom 
pebbles from near Wellington, in New Zealai d, and described 
Iheir mode of occurrmcc — The Bone caves of Cresawell Crags, 
third paper, by the Kev, J. Magenx MelJo, F.G S. Jn this 
paper tba author gave an account of the conUnued exploration of | 
theie caves, and of the completJon of the examination of tlie f 


Robin Hood Cave, noticed iii his previous cominunicaiion<i 
Five deposits could be distinguished in the Rohm Hood Cave, 
namely, when all present — l Stalagmite, 2 feet 2 Breccia, 
with bones and flint implements, l foot 6 inches 3 Cave- 
earth, with bones and implements, l foot 9 inches 4 Mottled 
bed, with bones and implements, 2 feet, 5 Red sand, with bones 
and quartzite implements, 3 feet The most important discoveries 
were made m the cave-earth, and chief among these was a frag- 
merit of bone, having on it a well-executed outline of the head 
and neck of a horse, the first recorded discovery of any such 
work of art in this country. As rlie result of ihe exploration of 
these caverns, the author said it is evident lhat during the 
Pleistocene period, Derbyshire and the adjoining counties were 
inhabited by a very numerous and diversified fauna, the vast 
forests and pastures which extended far to the east and south offer- 
ing a congenial home to the mammoth, the woolly ihinoccrus, the 
hlppopolam us, the In'*!! elk, the reindeer, the bison, and the horse, 
whilst among them the hyoenn, the glutton, the bc.ir, die bon, 
the wolf, the fox, and the great sabre-toothed Alachdirodns, 
roamed in search of prey ; and that with these and other 
nnimaU man lived and waged a more or less precarious struggle, 
amidst the vicissitudes of a varying climate, Btieltering himself in 
the numerous caves of the district, which were already the 
haunts of the hyanaand its companioiiB —On the mammal-fauna 
of the Caves of Cre swell Crag^^ by Prof W. Boyd Dawkina, 
F R S. In this paper the author gave an account of the remains 
found in the taves explored by the Rev. J, M. Mello. He 
stated that the recent explorations had jiroved lhat the Robin 
Hood Cave was inhabited by hyanas, not only during the depo- 
sition of ihe cave-earth and breccia, but also during that of the 
red-sand clay underlying it, which had also furnished (races of 
the existence of min After noticing the conditions of the fossil 
bones found in the caves, the author proceeded to remark upon 
the general results of the explorations with regard to their 
Pleistocene fauna, and concluded that there la no evidence from 
these or other caves in this country to prove that ihcir faunas are 
either pre- or inter glacial, and that we have no proof of the 
existence of pre- or inter-glacial man in Britain 

Zoological Society, April 17 — Mr Osbert Salvin, F R.S , 
in the chair — The secretary exliibited and made remarks on 
some young Anacondas which had been produced dead by the 
laige f^emale Anaconda purchased on February 15 - -Ihe secre- 
tary exhibited ^onie photographs of llie young gonlla, now living 
in the Berlin Aquarium, and made seme rtmarks uii what, it 
now seemed certain, was an example of tins iipc, which wpa 
formerly Jiving in one of Wombwell'a travelling menogerics, and 
was after its death transferred lo the late Mr, C. Waterton’s col- 
lection — jv letter was read from Mr W. A Willes, in which lie 
gave an account of the i,uccc'i‘i which had attended the endeavnins 
of the Accllmatisalion Society at Christchurch lo introduce 
salmon into New Zealand horn llie Uni'ed Slates — A coin- 
niumcalion was read fiom Mr \V A. Forbes, K.Z S., coii- 
lainmg a description of the peculiar or^’in known as the Burnt 
/rn in birds, and of its vaiialions and niodificatiuns in the 
different genera of the cla^s which he had had an opportunity of 
examining — A communication wr.i lead from M. L Tac- 
ranowski, in which he gave a hat of the birds collected in North- 
Western Peru in 1876 by Messrs Jelski and llokmann. 
Amongst several new .ard inleresUng forms dcscnlitd was a new 
genus and species of Fringilhdsc proposed to be called ihiatho^ 
sptza rniTfioruiit . — A communication was read from the Rev K. 
Boog Watson, containing some notes on the Madeiran Mollusc 
identified by the Rev K. T Icwe Ar/iufttia JoHuulus — A 
conimiiriication was read from Mr K P, Ramsay containing the 
concluding portion of lus list of birds met with 111 Nonh- 
Eastem Queensland, chiefly at Rockingliam Day — A communi- 
cation was read from Dr OUo Finscb, containing a preliminary 
account of the birds cnilf clcrl during hia recent journey in the 
North-Eastern part of Turkestan — A comraiinicaiion was read 
from Pro). Owen, contamirg the description of a new specie s of 
exlincl kangaroo of the genus Sthenujus^ which he proposed In 
call Mh mirror, together with some remarks on the relation of 
this genus fo Dorcopsit . — Mr. Edgar A. Smith read a paper con- 
taining descriptions ol new speclex ol South- American Hthcrda: 
in Ihe Briiish Museum — The Marquis of Tweeddale, F. K S., 
gave descTipiions of four new species of birds from the Indian 
region Ihese he proposed to name as follows — Trtchostoma 
Ituioprocta, Chrys0€O(cyx hmhor^t, and Fomatorkinus auAent 
(from TenasKTira), and Brachypteryx buxtom (from Sumatra) — 
Mr Oxbert Salvin exhibited and pointed oat cbaracter of a 
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new genus and spcciei of bird of the family AmpeLldaep from 
Cnsta Rica, and proposed to call it Pkiwnoptila melanoxatiiha. 

Meteorological Society, April i 3 — Rev. T A PrestOHi 
M.A , in the chair — W Morns Reaufurt and Arthur A 
Pearson were elected fellows of the Society — The following 
papers were read — On the mcteorologjr of Mozufferpore, Tir- 
lioot, for 1876, by C N. Pearson, F M S This year partook 
of the abnormal character of its predecessor, but in a Jifferent 
degree, and with widely different lesvills The total fall of ram 
was 57 69 inches, of which no Ics«i than 43 34 inches were regis- 
tered m August, September, and OLlolier —On the Diethc- 
roscope, by Prof J Luvini, of Turin This is a new instrument 
contrived by the author for observing the changes of atmospheric 
refraction optically — Improved form of thermometer for observ- 
ing earth temperature, by G J Symons, F M S. This appa- 
ratus consists of an iron pipe driven m the ground to the 
required depth, and a small out very strong thermometer, the 
bulb of which is so protected that no change of indication 
occurs when the thermometer is drawn out of the lube for 
reading The pipe is closed at the bottom liy welding, and the 
point hardened so as to penetrate the sod with ea<;e For depths 
of 3 feet and under the Ihrrmometcr is inserted in a light rod, 
but for all greater depths it is mounted in a short weighted stick 
attached In a strong chain — Note on the degree of accordance 
of Mr Glaisher’s and the Kew tlicnnomeicr standards, by 
William Fibs, F R AS This paper gives an account of the 
compari<:on of eight thermometers at the Royal Observatory 
which had been previously comparetl with Mr Glaishcr's and 
the Kew standard thermometers, and the result shows tliat the 
two standards are practically identical 

Entomological Society, April 4 — Prof Weslwoad, prem- 
dent, in the chan — Messis (J Harding, C A Uriggs, and J. 
T. CariingLon were elected ordinary Tnembcra, and Messrs F 
IL Birchall, T D (/]bi»on- Carmichael, and V Close were 
elected Bubsenbers — The Secretary exhibited a collcLtion of 
fine species nf Fepidoptera from a place about twenty miles 
from Jjangkok in Siam, lorwarded to him by Mr, R Garner, 

F I. S , of Stoke upon-Trenl — Mr Mcl achlan exhibited a 
specimen of Ophid ,7 es materna^ a bnghily-coluured exotic species 
of given to him by Mr R, II Scott, of the Meteoro- 

logical Office, with a note to the ciTect that it was taken at sea 
in lat 2y 24' S , long 62' 10^ F (the niareat land being the 
island ol Mauritius, about 360 miles distant), by Capt Raeburn, 
of the ship /Urlu. The moili is a common Indian species, but 
IS found also in Africa A specimen was long ago received from 
]lra 7 il, and Mr Grote had recently noticed ita occurrence in 
Florida, lie also exhibited a cocoon and pupa of a species of 
CdoniulA (probably Dif'lou^athus iilaLLU\)^ from Camcroons, 
sent to Mr Rutherford The cocoon appeared to Ire formed of 
dark brown earth, but attached thickly to the extenor were 
oval, slightly Hat ened, deep black, hard bodies (each nearly 
live lines lung by two broad), which he thought were probably 
the excrement of some rodent animal Mr Lhampum exhibited 
Stc^\us kifscti’wdla i (hithcr'o only found 111 this country at Wim- 
bledon), Gyvin} 4 ia brei'icollis, Pembidium and Plono- 

m til* i lurid all from Cliobliiim also Phi^onthus rualncoms, 
from Shoreham, — Mr. Howard Vaughan exhibited (on behalf of 
Mr llidwell) asjSccimcn of Notodonta tnlophus^ taken about the 
year 1867 by a lamplighter at Ipswich, who had it alive with 
several specimens of N ziczac It was only the second (authentic) 
capture of the inBcct, the first having been found at Saint Osyth, 
Fssex, \>y Mr Douglas — The President read a letter he had 
received from Mr }\ (i Cole respecting the subject of Season- 
Himorphism in Lepidoptera. He observed that from a number 
of eggs laid by hphyia fuucfana, those that emerged m July 
were of the spotted variety, while those which remained in (he 
pupa stale nil the following May, in qU respects resembled the 
mother Mr Cole referred to some remarks by Dr Knaggs, pub- 
lished in the Entomologists’ Monthly Magazine (vol iii p 238) 
as hearing on the' Bame Bub]ect lie coiiBidercd it probable 
that the iiiiects that were produced by a slow process of develop- 
ment would procluce the May form (which might be copiidered 
the type), whdbt those whose development woa hastened by the 
heat and light of summer would produce smaller and less perfect 
insecU Mr. Mcl..achlan alluded incidentally to the Lepidoptera 
brought home by the Arctic Expedition from the tu north 
(82“ N.), and said that the Urvre of most of those species, muit, 
of necessity, require more than one season to acquire their full 
growth ; for the abort and htful summer was utterly inadequate 
lor the full development in one season of moat of the species. 


and furthermore, it wa 4 probable that the pupa state might 
habitually last several years,— The President read notes upoil a 
Btrepsipterous insect, parasitic on an exotic species of Homoptera, 
{S/ifra submits, Wlk ), from fiarawak, accompanied by drawings 
illustrating the metamorphosis 1/e also re^d notes on the 
genus prosopiilomtj especially with regard to the species from 
Madagascar described by LatreiUe, of which he exmbited the 
l^es — Mr Cameron communicated a paper on East Indian 
TentArtdtnidif, and Mr Iluller ajpaper on the Lepidoptera of 
the Amazon Valley, collcclcd by Dr. Trail In the years 1B73-75. 
-—Mr Baly communicated descriptions of new species of Halticidir 
and Mr C O Waterhouse a monograph of the Australian species 
of the Coleopterous family Pyetda — Mr F. Smith rend de- 
scriptions of new species of the genera Pscudomyrma and Tetrg.- 
pontra^ belonging to the family Myrmiridit 

Institution of Civil Engineers, April 24,— Mr. George 
Robert Stephenson, president. In the chair — The first paper 
read was on a deeji boring for coal at Scarle, Lincolnshire, by 
Prof Edwaid Hull, F R S. This boring was commenced about 
four years ago by a local company, to test the presence of coal 
in the neighbourhood of Lincoln — Mr J T Root, of Mansfield, 
beinc the engineer— and had been earned out by the Diamond 
Rock Boring Company The total depth attained was 3,030 
feet, but as this depth was iiisulTicicnt for the object ip view, u 
was desirable that the bore-hole should be earned further down. 
The following formations, with their approximate thicknesses, 
had been passed through . - 


Alluvial Sliata 

Depths 

tcet 

I to 10 

Thirkne' 

Feet 

10 

Lower Lias Clay and Limestone 

10 „ 

75 


KlicHlic Buds 

75 .r 

141 

66 

New Red Marl and Sandstone 

141 M 

1,500 

1,359 

Permian Beds 

1,500 

1,900 

400 

Carboniferous Strata 

1,900 ,, 

2,030 

130 


Although the carboniferous strata had been reached, the cores 
brought up were of so peculiar a character as to leave it uncer- 
tain to what portion of the carboniferous formation they be- 
longed ; and, as the question of the eastward extension of the 
Vorkhliire coal-field was one on which a boring at this spot was 
calculated to throw much light, it was important, both in an 
economic and in a scientific point of view, that it should bo con- 
tinued until something definite had been determined. —The 
second jiaper read was on street tramways, by Mr Robinson 
SouLlar. 
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MATHEMATICS IN AMERICA 

Elements of the Differential and Intef[ral Calculus^ by a 
new Method^ founded on the True System of Su Isaac 
Newton^ without the Use of Infinitesimals or Limits 
By C. P. Buckingham. (Chicago S. C. Griggs and 
Co, 1875. 343 PP) 

Kliment^ of the Infinitesimal Call ulus y with Numeious 
Examples and Applications to Analysis and Geometry 
By James G. Clark, AM (Ray Series. New York 
Wilson, Hinkle, ami Co., 1875 441 pp ) 

On a New Met\od of Obtaining the Differentiah of 
I unctions with hspettal Reference to the Newtonian 
Conception of Rate\ or Velotities By J Mmot Rice 
and W Woolsey Johnson. (New York D van Nos- 
brand, 1875 32 pp ) 

A n American writer who had exceptional opportunities 
of contrasting the methods of mathematical teach- 
ing adopted in his own country with those which obtained 
al Cambridge twenty-five years ago, strongly condemns 
the Transatlantic system, and leads his readers to infer 
that the attainments of the ordinary graduate in this par- 
ticular branch of study were only on a par with those of 
a fairly trained schoolboy here. It may be supposed, 
then, that not many of the students ventured upon the 
difficulties of the calculus. Indeed, he writes that “ at 
Yale whe c the course used to be thought a very difficult 
and thorough one, the DiJTercntial was among ih^oftional 
studies at the end of the third year” (Busied “Five 
Years at an English University,” vol 11, pp 94, &c, 
1852) 

We are not in a posiiion to say that all this has 
been changed in the interim, hut among many evidences 
of the increased interest taken in mathematical studies 
we may surely refer to the three works now before us 
All three give evidence of careful study and honestly 
grapple with the difficulties which beset the learner at the 
very threshold of his inquiries. Dc Morgan long ago ' 
wrote that it is matter of common observation that any 
one who commences the study, even with the best ele- 
mentary works, finds himself in the dark as to the real 
meaning of the processes which he learns, until, at a 
certain stage of his progress, depending upon his capa- 
city, some accidental combination of his own ideas 
throws light upon the subject ” The authors of the third 
work under review refer to D’Alembert’s precept, “ AUez 
en avant, et la foi vous viendra.” 

Mr. Buckingham takes as his fundamental idea of the 
conditions under which quantity may exist to be that wc 
must not consider it only as capable of being increased 
or diminished, but also as being actually in a state of 
ihanii^e, “It must (so to speak) be vitahsedy so that it 
shall be endowed with tendencies to change its value ; 
and the rate and direction of these tendencies will be 
found to constitute the groundwork of the whole system. 
The differential calculus is the science of rates, and 
its peculiar subject is quantity in a state of 
CHANGE." ^ 

Conceding ’to Leibnitz the honour of being the first to 1 
Vol, XVI.— Na 393 


construct a system of rules for the analytical machinery 
of the science, he will not allow that he ever got beyond 
the ancient conception of the conditions of quantity. 
“ The only original birthplace of the fundamental idea 
of quantity which forms the true germ of the calculus 
was in the mind of the immortal Newton." 

An introduction of thirty-six pages discusses the method 
of Descartes, the infinitesimal method (the results of 
which are true, while the method is false—** true results 
not because Us principles arc true, nor because its errors 
are small, but because they are, whether great or small, 
exactly equal, and exactly cancel and destroy each other, 
... the system is but a mere artifice."), the method of 
limits (here our author discusses Lemma I , Book 1. of 
the “Principia," considers Newton's defence of the Lemma, 
and the opinions of Comte, Lagrange, and Berkeley, and 
points out what he believes to be the fundamental errors 
of this method and of the infinitesimal method) What 
IS called the true method of Newton is then treated of 
Referring to Newton’s letter to J. Collins (December 10, 
1672), he says that the theory on which Newton formed 
his method of fluxions is contained in the second Lemma. 
The lemma is given in full and discussed, "It is to be 
remarked that the doctrine of limits is nowhere hinted 
at, but the results are direct, positive, and substantial," 
We cannot tarry longer over this matter, but m connec- 
tion with this point refer to De Morgan’s " On the Early 
History of Infinitesimals in England" i^Phtl Mag Novem- 
ber 1852) Prof Clifford, too, if our recollection of an oral 
communication be correct, puts this lemma prominently 
forward in his (? unpublished) " Foundations of the Dif- 
ferential Calculus and of Dynamics." In the work itself 
we have the calculi (diflcrcnlinl and integral) applied lo 
the subjects which usually find a place m similar treatises. 
There is an appendix of thirteen pages on geometrical 
fluxions. Many examples are worked out, but the merit 
of the work does not lie at all, we think, in this direction, 
but altogether in the numeious discussions which are to 
be found in almost every chapter. 

Mr Clark’s work has been exceedingly well printed, 
the type is very clear, and the paper good. This treatise, 
too, is written with a view to remove ** all grounds for 
that feeling of uncertainty which often possesses the 
student at the very outset, and from which he rarely finds 
it possible to extricate himself." Much space is given to 
an exposition of the Doctrine of Limits — the work being 
founded mainly on that by DuhameL A large number of 
examples have been taken from English treatises (Hall, 
Walton, and Todhunter) Rather more ground is covered 
in this treatise than m the former , m neither, however, 
have we any discussion of maxima and minima of func- 
tions of more than two independent variables, nor of 
methods of changing the variables in multiple integrals. 
Here a few pages are devoted to definite integrals and 
to differentiation and integration under the sign f. 
Seven chapters are devoted to the elementary parts of 
the theory of diffei-enti.d equations. The work, though 
it does not reach the level of the like works by Messrs. 
Todhunter and Williamson, is yet a compact and fair 
elementary treatise. 

The third work on our hst is a revised edition of a 
paper read before the American Academy of Arts and 
Sciences, January 14, 1873 It is the authors' iatention 

c 
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to publish a text-book in accordance with the plan 
adopted in this pamphlet. The objects are, " first to 
present a new method of deriving the differentials of 
functions by means of their algebraic characteristics with 
the aid of a few elementary properties easily established, 
and secondly to show that the method of rates or fluxions 
may be advantageously used for the purposes of instruc- 
tion, and the use of mfinLiesunals, limits, and senes en- 
tirely avoided until the student is well grounded id the 
elements of the calculus " 

The first seven articles under the head ** the Newtonian 
Method of Fluxions,” treat of the methods m general use 
at the present time, and contain extracts from Tod- 
hunter, Lacroix, Carnot, and Cournot, especially directing 
attention lo the positive advantages of the Newtonian 
method, as set forth by the last-named writer. The next 
Six articles are occupied wUh the “ Proposed Method of 
treating the Differential Calculus.” 

The remaining half of the pamphlet is given to alge- 
braic and transcendental functions. It would be very 
interesting to lay before our readers an account of the 
ingenious methods adopted by our authors, but it would 
taUe up too much space Some idea of the original paper 
(and there are no great differences, we fancy, between the 
two publications) can be got from an account of it fur- 
nished by Mr J W L Glaisher, F R S , in vol iv. (pp 
5S-64) of the Messem^cr of Mai/icmaftc^ (1875). 

Altogether, on a review of the three books before us, 
we anticipate that mathematical studies are destined to 
occupy a more prominent position m the American 
collegob and schools than they have in the past * 

R Tucker 


LETTERS TO THE EDITOR 

\Tkt Jhditor does not hold himself n \fon slide for opinions ixfussed 
hy his eorres/onden/i Neither ean he undeitaki to rclnin^ 
or to conepond with the tonters of rejected mannstrtp/s 
No ftotue is taken of anonymous communications 
The Pditor ury^entiy rctiuests correspondents to keep their letters as 
shoi t as The pi e\iuie on his space is so ^eai that it 

IS impoysible othirwisc to ensure the appeal ance evett of com- 
muiinations containing interesting and novel farts,'\ 

Visibility of the Ullra-Violet Rays of the Spectrum 

It is well known how iurjiribingly rich in rays of high refran- 
gihility the spectrum of ihe cleciiic arc formed between carbon 

} joints 13 , above that of all other artificial flames , and also how 
iar beyond the ordinarily discernible rays of the aolar spectrum, 
formed by a glass prism, light may be traced by eyes carefully 
shielded, and rai^-ed lo the liighcat susceptibility to perceive it 
The name of lavender-grey ” raji has been given to ihcmfrora 
a colour of that lint which they Die considered lo possess, but the 
term " uUra-violct," which is more commonly used, betrays 
perhaps a lingering doubt as to the sensible existence of another 
order of coloured rays m the spectrum distinct from the violet 
and fiupciior to it in refiangibihiy, which has yet been detected 
by very close and careful observation- All doubts of this kind, 
which Irom want of sufficient acquaintance with that part of the 
spectrum I have myself been liitherto ratlicr too prone Lo enter- 
tain, have lately been quite dispelled by frequent observations of 
the specinim of the clcUric arc between carbon points thrown 
by a quart? prism on a white paper screen. Ihe violet end of 
the spectrum terminates rather abruptly, or at least beams with 
bright colour lhal fades off very quickly , and in the dark space 
beyond iL three more refrangible bright bands are viiiible with 
more or less distmctness The middle one of the three is the 
brightest, and from its perfect freedom from colour, in which it 
conirasts most remarkably with the slrongly-tmted light-belt 
near it, and its distant separation from ihe violet termination 

■ Wc are confirmed in nur view? un ihii Riibjcct by a neruial of Dr. Syl- 
vester 9 characiensiic addreii at the John» Hopklm University on Com- 
memoratiun Day. Februnryia, 1B77 


of the continuous spectrum, 1 at first hastily aacribed it to a 
"ghost," or faint image of the aht, indirectly refracted and 
reflecled through the prism, and thrown with the spectrum on 
the screen. Tnat it is not so, however, is shown by the action 
of these three lines on fluorescent substances, of all of which that 
1 have tried they excite the fluoreicence most strongly, especially 
that of fluorescin, cosin, rose of Magdala, and other solutions, all 
of which alike show thes e rays to be clearly defined and well- 
insulated spectral bands. In particular, the solutions of esculin, 
paviin and amido-tercphthalic acid are only excited by these 
"ultra-violet" lines, and not by any rays in the spectrum of 
lower refrangibllities, clearly showing that the vigorous fluor- 
escence that they produce is not the effect of any ordinary light- 
beam of common refrangibdity, irregularly transmitted by the 
pnam, but that they are well-marked rays, probably of carbon, 
in the spcclrum of the voltaic arc. The light of the middle band 
IS bright enough to be easily reflected and examined separately 
from the rest of the spectrum on a white screen, where it is so 
nearly grey or colourless that it scarcely admits of being ranged 
in any colour scale, although the name " lavender-grey " per- 
haps expresses better than any other term the faintest possible 
tone of colour which, if it exhibits any at all, this almost purely 
neutral, or steel-grey bond of rays may possibly be suspected to 
possess It IS a little more strongly absorbed by ordinary pl.ite- 
glas'i than the neighbouring violet bands , but it remains visible 
in the spectrum of the arc formed by an ordinal y flint gla<is 
pnsm, though much spread out and enfeebled by the disi- 
pcrsion, which greatly exceeds that of a quartz prism of the 
same refracling angle It is perhaps for this reason that it is nit 
perceptible in the spectrum of the arc as usually projected on a 
screen with a Ihua-prism of bisulphide of carbon, but if the 
latter is replaced by benzine, which disperses the light Ic^s than 
flint glass, It forms a pretty conspicuous grey band in the Spec- 
trum The other two lines or bands are so much fainler than 
ihe principal one, that in general they can only be found with 
the help of a fluorescent substance, and where so family visible 
It IS not possible to speak positively as to their colour. The 
less refrangible is very near the violet termination of the spec- 
trum, and when well seen it shares its violet tinge , the mure 
refrangible one is nearly as far beyond the principal grey band 
as this band is beyond the margin of the violet, and as far as iLs 
weak light allows one to distinguish, it is of the same colour as 
the brightest band. In order to determine their positions, some 
measurements were mode of metallic ]ine% and of the spectra of 
sodium, lithium, thallium, and strontium in the arc, with the 
result that Ihe violet part of the continuous spcclrum extends to 
the closely-neighbounng positions of the hydrogen line 115 (^), 
the potauium flame-spectrum line K/9, and the last violet 
line m the arc spectrum of a salt of strontium. Tlie first 
faint outlying ray occupies nearly the position ol I[| In the solar 
spectrum, and it is therefore in the true violet regun of the 
spectrum, os its colour faintly indicates The prominent grey 
line begins with its brightest edge about as much further be>ond 
this, from the end of the violet field , and becoming weaker from 
there, it is about twice as broad as the distance between the two 
Fraunhofer lines H, lU mean position In the spectrum being 
nearly ns far from 11 as II is from h, reckoning the distances as 
they would be seen with the quartz prism and wiih solar light 
The third faint line occurs about as far ag.iin from the violet as 
this band; and it lies at least os far beyond II as the distance 
between G and H m the solar spectrum Yet it is visible there 
by glimpses, like the first faint member of the group, which it 
does not yet by any means surpass in the strength with which it 
produces fluorescence. 

If any fresh proof was needed of the characteristic grey appear- 
ance of viMble rays m this portion of the spectrum it was soon 
presented in one of the metallic spectra used to determine their 
poBilioiis. The spectrum of mercury exhibited a bright line 
(beaulifully distinct when a fluid prism of benzine was used with 
a refracting angle of between 50 ° and 6 o‘’), much brighter than 
the principal grey carbon band, considerably more refrajagible, 
and of the same tmtlesa, and perfectly neutral grey appearance 
Though not so distant from the violet as the most refrangible 
faint carbon line, it is yet according to the best measurements and 
identifications that were made, about as far beyond II j in a 
prismatic spectrum as is from G , and radiaiion of this high 
deg^res of refrangibility is evidently strongly luminous, when 
sufficiently interne, with homogeneous grey light charactensLic 
of this region, and conirastmg conspicuously in its appearance 
with the zone of violet colour, which often borders closely upon 
It In electnc spectra. 
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The wave-lenf^ba of the bands, and other positions in the 
spectrum, rou[fbly obtained, by which it may be possible to iden- 
tify some of them m photographic spectra, although open to 
some uncertainty from the inconstant length and strength of the 
arc of flame in the electric lamp, which confused and shifted 
some of the comparison litiea, were as follows — 


Electric Arc with Carbon Pules 
End of the violet held (/t, K/ 9 , and last 
violet line in arc-speclrum of stroniium, 
4,080-4,100) 

First light-band ; faint violet-grey (IIj, 
3 ,(j68, H„ 3,933) 

Second do , strong grey band 
(Strong grey line of mercury 
Third do , faint, grey 


Wave-lengths 


About 4, 100 

About 4, 000-3, 950 
About from 3,900 
to 3,&oo 
About 3,700). 
Between 3,6^ and 
3.500 (?) 


Other metallic arc-speclra probably present lines in this j or- 
Ijon of the spectrum, of which it would be interesting to examine 
the apparent brightness and the colours At present the most 
cunspicuous that I have met with is the grey line of mercury, 
which IS brighter and more lefrangiblc than the grey band of the 
clcclric light between carbon points. Its very advanced position 
111 the sptctium, and the absence, or negative appearance of 
cuUiur in ils jtrelly bright light, both taktii together seem to 
indicate very clearly that the grey or ** Javcnder-grey " diiriKion 
of the spectrum fully equals in extent, when seen prismatically, 
the violet, the indigo, the blue, or any of Its other belter known, 
and much more ordinarily visible companion region", the seven 
Newtonian colour spaces of ihe spectrum A S llERSClli-L 
College of .Science, Ncwcasile-on-Tyne, April 26 


Pele’s Hair 

1 HAVK read with great interest Mr Moseley's description of 
Tele’s Hair in Naturk (vnl xv , p 547), Fince it furnishes 
inlormalion which 1 was most anxious to obtain It seemed to 
me extremely probable that the onalopy between Tele's Hair 
and the aitificial furnace products would not be confined to the 
Jong fibres, and I did my beat to ascertain whether irregular 
glassy spherules occurred along with the natural jnoducis, 1 
was urnble lo obtain s| ccimcns fur examination, but paid a visit 
to my friend Mr J G. Sawkius, F G.S , who had txploitd the 
crater and collecled the hair, in older to ask him whether lie 
had ever noticed the peai-shapcd spherules. He told me that 
he bad never seen anylliing hut the glassy fibres I must say 
ihat I /elt vtry much inclined to believe that the specimens 
usually collected aic the material which has b^en blown 
s^ome distance by the wind, consisting of the fibres from 
which most of the spherules have been broken Mr 
Moseley’s leLlei in Nature, and another 'which he has 
kindly addressed lo me, make me believe that the analogy be- 
tween ihc artificial and natural products is more complete than 
i was able to ascertain before Mr, Moseley’s observations were 
published In conclusion 1 would say that these facts m no 
way invalidate my arguments m respect to meteorites 'i'hey 
merely show that in certain cases the glassy volcanic spray, like 
melted fumacc-slag, can to some extent collect into more or less 
imperfect spherules, so far analogous to those in meteorites as lo 
indicate how those remarkable bodies were formed, but these 
spherules are accompanied by many fibres, which 1 have never 
yet seen m mcieorile<; This difference appears manifestly lo 
depend on ihe difference m the temperature of the space into 
which the glassy spray was thrown If the temperature of the 
air in the crater of Kilauea were equal to that of the melting 
point of the lava, we should almost certainly find, as in 
metcontes, many spherules and no hairs, H C &oRHY 

The Critical Point of Carbonic Anbydnde 

As the writer is not aware Ihat any attempts have hitherto 
been made by others 10 exhibit to a large class the phenomena 
attending the passage through the critical point of a In^uid 111 
the presence of its gas, he is of opinion that the following ac- 
count of a method which he has found very successful may oe of 
interest : — 

Dr, Andrews’s apparatus for the study of gases was employed 
in the experiments, and the image of the tube containing the 
Ucarbonlc anhydride wu projected on a screen by means of the 
oxy-hydrogea lime-light and a solar microscope which magnified 


It about 120 diameters Dr, Andrews’s apparatu<i cuusibts of a 
thermometer lube filled with carbonic anhydride and a <iecond 
tube filled with dry air, which serves to measure the pressure 
applied. The lower ends of these tubes dip beneath the surfaces 
of mercury contained in test-tubes, which arc suspended in strong 
copper cylinders communicating with each other, and filled with 
water, which presses on the mercury in the tesi-tube? The 
pressure is applied by means of long steel screws uliicli pass 
through the bottoms of the cylinders For the filling and mount- 
ing of these tubes the University of Cambridge is indebted to 
the kindness of Dr Andrews, The lantern was supported on 
three screws, which allowed it to be raised or lowered so as to 
bnng any required portion of the thermometer tuLe into the field 
of view of the microscope The best height for ilic lanlern was 
found to be bucIi that the top of the tube was ritliei less than 
half an inch above the axis of the microscope When the 
oxygen was turned on, the ndialion from the lime cylinder 
rais^ the temperature of the portion of the lube wnhm tljC field 
of view above the critical point in little more than a minute, so 
that no other source of heat was reqiiiied , but when the oxygen 
was turned off the lube cooled through several degrees 

'The best method of performing the experiment is as fed lows ■ — 
The lantern having been piopcrly adjusted, the gis should be 
bglited, the oxygen turned on, pressure applied uiUd the sur- 
face of the mercury comes into the field of view rmd ibc micro- 
scope focussed so as to give a distinct image of llu'* '>11 1 qlc The 
pressure should then he relieved anil a blast of cold an from a 
bellows or gas bag directed again'it ibc lube 'Hus will cool it 
considerably below (he critical point 1 lie j^ressurc should ihen 
be increased, the cold blast being continued unld the inverted 
image of the concave surface of the liquid reaches the middle of 
the field of view appearing as a broad dark line posseasing con- 
siderable curvature, and, of course, concave downwards. The 
focussing screw 'should now be finally adjusted so as to give the 
best image of this surface, and the blast then stopped Imme- 
diately after cutting olf the blast the operator must obtain corn- 
manil over one of the screws and carefully increase the jire'^sure 
as ihc temperature rises so as to keep the image of the liquid 
surface just above the centre of llie [Ucture on tlic 'ciecn As 
the lemperature and pressure lucieasc the bro^d injage of the 
suiface becomes narrow’cr and les> concave untd, the tern- 
peralure approaches the critical iiomi, the Ime bccnnns very 
thin and fnint and Joses ils curvature altogeiliLr, it iliLii scciiis 
lo explode into mibt and vanish ns the critic'll pumt is reached. 
Another half turn of the screw then jiu.duces the wull known 
clouds or flickering'-, which arc best s^en on the screcMi sume- 
Vvhal below lire middle of the field, and in a few more seconds 
all is steady. More pressure should then lie applied until the 
mercury r^* aches I he axis of the microscope, but no change of 
slate will be manifested by the cirbomc anhydride. 

It IS important that the image ol the surface of the liquid 
tliould not be below the centre of the field of view on the reen, 
for if the liquid stand m the Lube above iivt axis i.f the micro- 
scope, since the gicatest heat is there concentrated, bubbles of 
gas aie liable lo be formed wilhm the liquid and to damage the 
continuity of the surface Teiliajts the fiickcnngs may he due to 
unequal temperatures at different part', of the Lube, so ihat some 
are just above and others just below the critical point. The 
mode of propagation of a sound wave through a sub^iaiici just 
at the critical point may be an interesting ffubjccL for inquiry. 

After passing the critical point the blast of air should be 
directed against the tube for about a. minute. Ihis will, of 
course, cause the im^ge of the rrcrcuiy In descend upon ihe 
screen, but no change jjf state will appear to talie plite in the 
caibonic anhydride 'Ihc pressure should then be i^judly dimi- 
nished by luiDing the screws, when a violent ebulliLioii will be 
seen, showing that ihe whole of the coni cuts of the lube had 
assumed the liquid stale duiing the cooling, the gas having 
passed at the cncical point into the liquid without breach of con- 
tinuity, BO that no indication of a change of state was apparent 
on the screen. On increasing the pressure and contmuing the 
bloat the liquid suiface will again appear, and the expinincnt 
tan be at onct repeated. Wm. Garnett 

Cavendish laboratory, Cambridge 


Floating Cast Iron 

Having read the interesting letter on this subiect which ap- 
peared in Nature (voI. xv., p 529), 1 send the following copy 
of notes of experiments vhich 1 made about three years ago. 
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Several pieces of pig iron were put into a ladle (holding about 
one ton of metal) , these at first sank, and a rush of hot metal 
took place upwards , after a few seconds the pieces of pig iron 
appeared fioaHng, ivUh very htth of their hulk above the 
surface of ihe molten metal, A niece of dattish metal of irre- 
gular shape floated with a smaU portion alone of its corners 
above the surface ; it was close to side of ladle. Pieces of hat 
cast-iron bars, 20" X 2” X i", were carefully placed on surface 
(the latter being well skimnned) ; they floated without going 
below the surface One of these pieces, wh eh was put in aid 
on, kept in this position for a few seconds, with Us upper end 
above the surface ; ihe other end then came up and floated on 
its flat Bide. In some cases a sharp crack was heard when the 
metals touched, and a white flame on one occasion burned like 
B gas jet from the side of one of the pieces. 

Ibe surface of the molten metal was in constant motion due 
to the currents within Us mass, and showed the variegated tex- 
ture or "break" peculiar to this condition of the metal From 
notes of an experiment which I arranged fur, but did not see 
carried out, 1 find that a cast-iron ball of about 2J" diameter, 
when lowered by a fine wire upon a well-skimmed surface of 
molten cast iron, disappeared completely at first, and then in a 
few seconds rose and floated with about half an inch diameter 
of surface exposed ; it was then raised from the metal, when it 
showed a red glow on the lower part. It was again lowered, hut 
did not sink, hut floated with about hvue the surface ex- 
posed, as on the first expenmen t 

Different views arc held as lo (he behaviour of cast iron when 
passing from the molten to the hot solid state, and finally to the 
cold (or ordinary temperature) state 

Some hold that the molten metal, on solidifying, expands like 
water passing into ice, and that it retains this expansion to such 
an extent that the cold '■ohd is specifically lighter than the molten 
melal. Others hold that no such expannon takes place, and that 
finally the cold solid is specifically heavur than the moUcii melal. 
A third view is that the molten metal on solidifying expands, 
and that it then contracts during cooling, until it reaches 01 di- 
nary temperature, when through the cooling it 13 specifically 
heavier than jn the molten stale. 

From the fact that in foundry practice the linear contraction 
is taken at p^th part, there can Vie httle doubt that the finally 
cooled solid is specifically heavier than the molten metal , again, 
from the sharpness of form of iron castings and other circum- 
stances, expansion appears to lake place on solidification. 

The above experiments, I think, /avour this latter view, os the 
floating took place more readily with small than wiih large 
pieces, partly due to then relative bulks and surfaces. 

A probable explanation, in part at least of these phenomena, 

I think, IS that ihe cold melal, when at first put in, is specifically 
heavier than the molten metal, but owing lo the great heat around 
it (over 2,000" F ) It IS rapidly heated, and consequently expanded, 
and when sufficient volume has thus been obtained it floats. It 
Is evident that small nieces, being more readdy hinteil, may re- 
main floating, whilst neavy pieces, whose volumes are larger in 
propurlion lo iheir sui laces, will take longer to heat, so as lo 
induce the required change of volume, and may therefore at first 
sink, remaining below the surface till sufliciently expanded to 
rise and float. The experiment with the ball bears out this well, 
as, being a sphere, its surface was a minimum 

These experiments appear lo corroborate very well those of 
your correspondent 

The fallowing experiments which 1 lately made with lead may 
be of Interest : — 

An ingot of lead of 14 lbs. weicht was placed on the surface 
of about 160 lbs. of molten lead; it at once melted, After 
allowing the metal to cool a little, an ingot was carefully placed 
on ihe surface, when it immediately sank, bubbles rising up to 
the surface ; it was heard to strike the bottom of the ladle 
Another ingot was tried , it also sank, and could be felt at the 
bottom (these ingo 3 were cast from the lead in the pot), A 
small solid piece was cast of about lb. weight, which also 
sank. Pieces of sheet lead were rolled up and placed on surface ; 
these floated the contained air and great surface in the latter 
would account for ihi's 

These Utter expenments wilh lead correspond very well with 
those of your correspiindent with zinc W. J. Millar 

Glasgow 


Yellow Crocuses 

In niy ^rden tlie sparrows do [not touch the crocuses In 
that of a friend, some mdes off, they attack the yellow ones 


exclusively I address you chiefly lo report a fact related to me 
by the vicar of a neighbouring parish, whose garden is infested 
with mice, He tells me that for some time he thought be could 
not grow crocuses at all, as the mice destroyed the corms, disco- 
vering and digging down to them, even when there was no trace 
of the plants on the surface, At last he found that they did not 
attack the purple crocus, and oil his planting the edge of a long 
border, with alternate clumps of jellow and purple crocuses, the 
mice almost entirely destroyed all the clumps of yellow, but left 
the ourple untouched Possibly the purple plant possesses some 
acna or bitter taste, rendeiing it nauseous to animals — the conns 
to mice, ihe flowers lo sparrows and other birds 

Newtoc-Ic- Willows May 4 Thomas Comber 

Hog-Wallows and Prairie Mounds 

Ik Mr Williams is rn»ht, and the "hog-wallows'^ are ‘^imply 
American cousins of our "eshars" or "kames," is it not rea- 
sonable to credit that " atmoisphcnc erosion" to which Profi Lc 
Conte allnbutCB the formation of the former with a much mure 
important influence upon the shapes of the latter than Dntisli 
geologists generally seem disposed to accord to it? It is very 
difficult to conceive ihat mounds of loose sand and grave), 
whether m valleys or on plains, should have retained the impress 
of the glacier or the iceberg Ihroughout the vast time that must 
have elapsed since these phenomena entirely disappeared And 
if It be conceded that these mounds have been modifiel 111 any 
degree by subaerial denudation, it will be found difficult to 
limit the extent to which they are indebted to it for their present 
forms, or indeed to deny that it alone may have shaped them 

Newport, Pife, May 7 JAS. Durham 


A "Golden Bough" 

In the gardens of New College, Oxford, there is a fine avenue 
of horse-chestnut tree«, most of which have had some of then 
lower limbs lopped olT, followed by the usual crop of abundant 
smaller shouts around the original bough In one tree, how- 
ever, with respect lo one severed branch, these resultant shoo Is 
bear, year after year, not green, but pale jellow leave*;, ihe 
summer through — 

" Primo aviiUo non deheU alter 
auieus, cl simili rrondescil virya ilielaiHo " 

It would be interesting to know of other instances of such a 
veritable "golden bough," and whether any explanation can be 
given of chlorophyll so remarkably failing to develop its bluc- 
green consLituent uiu'er no obviously peculiar circumstances. It 
seems a blrange anomaly to find an apparent ca^e of host and 
saprophyte in one Henry P Wharton 


SrONTANEOUS GENERATION 

Fnday evening last the Rev. W II. Dalhnger made an 
important communication to tVe members of the Royal 
Institution on " Recent Researches into the Origin and Develop- 
ment of Minute and Lowly Life forms ; with a Glance at the 
Bearing of these on the Origin of Bacteria " Biological Science 
to-day presents us with a magnificent generalnation , and that 
which lies wiihin it and furms the fibre of its fabric, is the estab- 
lishment of a continuity — an unbroken cl am of unity — running 
from the base lo the apex of ihe entire organic senes But 
does this imposing coiUinuily find ns terminus on the fringe 
and border of the organic senes, and for ever pause there ? or, can 
we see it pushing its way down and onward into the unorganised 
and the not-living, unlit all nature Is an unbroken sequence and 
a continuous whole? That such a sublime continuity maybe 
philosophically hypothecated is to be believed But that data 
have been presented to us demonstrating how and by what path 
the inorganic passes to the vital, the living into the not-Uving, 
may be denied. The properties of living matter distinguish \t 
absolutely from all other kinds of things, and the facts to day in 
the hands of the biologist furnish us with no link between the 
living and the not-hving. 1 his is an inference which has been 
fiercely disputed. 

But whai are the nature of the proofs relied upon to establish 
the " spontaneous " or not living origin of living things ? They 
were chiefly thermal experiments upon the lowest oeptic 
organisms, without an attempt to discover what was their life 
histoiy, and whether they propagated by germs or not It mas 
argued that the adult arganisms being killed at a given tempera- 
ture much below the boiling point of water, if an iii/uslon were 
boiled with every possible precaution, and whilst boiling her- 
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metically sealed, and after a lapse of time on opening the vessel 
the organisms were found in a living state, they must nave ansen 
di n&vo That is, the not living would have produced the living ; 
that this method is useful, and that it must he pursued in an ex- 
haustive int^uiry into the whole subject, must be freely admitted. 
But that it IS the best, or at least the only, method of inquiry 
for the biologiit we may gravely doubt. 

Ten years ago Mr. Dauinger determmed to endeavour to work 
out by actual microscopic observation the life history of some of 
the lowly life forms. 

After four years spent in preparation he commenced his work 
m conjunction with Dr Drysdale, the plan needing two ob- 
servers A characteristic feature of the work was that each set 
of observations should be made absolutely continuous, so that 
nothing should have to be inferred An arrangement was made 
by which the btlJe drop of septic fluid containing the objects 
under examination should be frte from evaporation, and very 
high powers were employed The larged adult objects included 
in the examination were the one-thousnndth of an inch, the 
smallest adults were the four- thousandth. .Su forms altogether 
were selected, and, by long, patient, and unbroken watching, 
their whole history was worked out, While reproduction by 
hsBion seemed at first to the observers to be the usual method, 
prolonged research made known that spores were produced. 
These w( re bo small that a magnifying power of 5,000 diameters 
was needed to see them as they began to grow. The glairy 
fluid from which they developed seemed at first homogeneous, 
and it was only when gro wth set in that the spores became visible 
All that could be learnt about the origin of the glairy fluid was 
that a monad, larger than usual, and with a granulated aspect 
towards the flagellate end, would seize on one in the ordinary 
condition. Tfic two would swim about together till the larger 
absorbed the smaller, and the two were fused togeihcr. A mo- 
tionless spheroidal glossy speck was then all that could be seen. 
This speck was found to be a sac, and after rt miming still for 
from ten to thuty-six hours it burst, and the glairy homogeneous 
fluid flowed out The young spores that came into view in this 
were watched through to the adult condition Bearing on the sub- 
ject of spontaneous generatiun, this fact was learnt, that while a 
temperature of 140° F. wa>s sufficient to cause the death of adults, 
the spores were able to grow even after having been heated to 
300'’ F. for ten minu cs Can it be philosophical, Mr, Dallinger 
asked, with the life history of bacteria slid unknown, to assume 
It as a different method of jiropngatiuii ? Some experiments 
based on Prof. Tyndall’s use of the electric beam to test optic- 
ally pure air were made The remains of m'^usions known to 
contain certain spores W'cre difl used through glass Lubes, in which 
were placed vessels with fluid Monads alwaya appeared in the 
fluids, but when after the nir in the Lubes had been allowed 
to purify itself by settlement, fresh fluids were introduced, no 
monads appeared That there is no such Lhin;^ as spontaneous 
generation of monads seems quilc clear, and when bactena are 
in like manner studied, there can be hardly a doubt the same law 
will be found to hold good vilh them 


GREAT GUNS 

I T is natural that at the presctit time great interest 
should be taken in all efforts to improve, that is, to 
render more destructive, our implements of war. Even 
since the last war on the European field great advances 
have been made in this diiection , and, as our readers 
know, one of the largest guns ever constructed is at pre- 
sent on Its trial in this country. Some months ago ex- 
periments were made with wh.u is known as the Si-ton 
gun, the iDvenlion of Mr. Robert Fraser ; the gun was 
Bent back to Woolwich for some alterations to be made, 
and on Friday the experiments were resumed at Shoe- 
buryness on a larger scale. On the previous occasion the 
gun was loaded with 370 lbs. of powder, and threw a blind 
Palliser shell against the target. This target is of enor- 
mous strenelh, as strong and firmly founded as the in- 
genuity of engineers can make it. It is formed 
of four plates of the best rolled iron, each plate being 
S inches thick, and 5 inches of solid teak filled up 
each of the three intervals bet weep the four plates. The 32 
inches of iron and 15 inches of te^ thus placed are solidly 
screwed together by bolts 3 inches in diameter, the whole 


forming, as far as scientific engineers and artillerists could 
construct it, an apparently impenetrable and immovable 
mass To secure the target still more, iron plates were 
placed on the top and at the side, those at the side being 
strutted against the tai get with heavy timbers , and the 
supports at the rear of the target, to hold it up, as it were, 
against any blow, were of the like solid and substantial 
character. 

The target stood at 120 yards* distance from the gun. 
On Friday the charge of powder was 435 lbs., and the 
weight of the blind Palliser shell 1,700 lbs At the base 
of the latter was an expanding copper-ndge, known as 
the “ Lyon" gas-check, which in the explosion would ex- 
pand and fill the rifling, thus enabling the full energy of 
the exploded powder to be utilised. 

After the gun was fired, by eloclricily, it was examined 
and found to have worked admirably ; it had run back 
55 feet on its tramway, which rises slightly, and had run 
down again to the finng-point. The shot was found not 
only to have penetrated three plates and the Leak intervals 
to all four, as on the previous occasion, but to have bulged 
out the fourth plate some 15 inches from its normal posi- 
tion. The last plate w'as, moreover, broken across, the 
edges of the broken part gaping wide, and showing the 
head of the shot, which had thus penetrated further in 
distance than the 47 inches of iron and te.ik of the target 
The powerful framework behind the target was greaily 
shaken. The shot itself had " set-up," i.r , closed towards 
the head with the enormous energy, the rctar-part, the 
gun-metal studs, and the copper gas-chcck, crumbling 
into pieces. The initial velocity of the shot, as registered 
by M. Lc Boulengers invention of W'lrcs with electric 
communication was 1,600 feet a second, and the staking 
velocity 1,585 feet. The mean pressure on the gun was 
found to be 20 tons, the interior remaining quite unaltered. 

Herr Kriipp, the well-known Prussian artillerist, has 
been devising a weapon even more formidable than that 
whose power of destruction was shown on Friday to be 
50 immense. The Fraser gun is of wrought iron, but the 
new Krupp ^un is of c.ist-stecl, both being very nearly ol 
the same weight, though the latter has the great advantage 
over the former of being a bieech-loader. The length of 
the gun, including the brcech-picce, is 29 feet 6 inches, 
the breech piece itself being 6 feet 4 inches in length. 
The calibre of the gun is 15^ inches. The weight of the 
projectile w.U be 750 kilogrammes, or 1,650 lbs , and the 
powder charge will be 396 lbs. The external diametor of 
the Krupp gun, independently of a narrow strengthening 
ring at the extreme rear, is 5 feet 10 inches, that of the 
Fraser gun being 6 feet 7 'he core of the Krupp gun is 
a steel tube in two lengths, upon which four steel rings 
overlap, rising m steps from a point between the muzzle 
and the trunnions, and accumulating in the thickness 
towards its rear. These more massive rin;;3 arc irre- 
spective of the narrow strengthening ring over the powder 
chamber. The external diameter of the gun at the muule 
B 2 feet 3^ inches. 

In common with the other large Krupp guns, the rifling 
of the new weapon is on the polygroove system, the elon- 
gated projectile being rotated by means of the gas-check. 
The velocity anticipated from the projectile hred from 
the Krupp 8o-ton gun is 473 metres per second at the 
muzzle, or 1,552 feet, producing an energy of 27,543 
foot tons, equal to 556 foot tons per inch of shot’s circum- 
ference. 

But this is not all. Should the demand arise, the great 
Prussian gun-maker has a design already prepared for a 
gun of 124 tons, to be made on the same plan as the one 
just described. The larger weapon would have a calibre 
slightly exceeding 18 inches, and would throw a steel 
shell weighing 1,000 kilogrammes, or a chilled iron shell 
of 1,030 kilogrammes. The weight of the projectile would 
therefore be practically a ton, and the charge of powder 
will be probably about 500 pounds. 
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SUSPECTED PELATIOAS BETWEEN THE 
SUN AND THE EARTH^ 

II. 

TN my Jast article I endeavoured lo show that as a 
matter of fact there is an intimate connection between 
the physical stale of the sun's surface and the diurnal 


It cannot, however, with propriety be said that sun 
spots are the cause of magnetic oscillations, for it has been 
pointed out by Mr. J. A Broun that even when there are no 
spots on the solar surface the magnet hasyet a very consider- 
able range in its daily oscillations. Then, on the other hand, 
the spectroscopic researches of Mr. J N. Lockyer and others 
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range of the magnet freely suspended at the Kew Ob- 
servator} It was suggested that this relation might 



Diagtam D 

be that of cause and effect, inasmuch as the v.uia- 
tions of spotted aiea exhibited in Diagram B invari- 



Diagraw t 

ably precede the corresponding variations of magnetic 
range. ■ Continued rrom p ii 


that there may be vast soUr 
activity without sun-spots, while, 
however, spots will probably 
make their appearance when the 
disturbance of the sun's surface 
IS very great 

In fine, sun-spots will probably 
only afford us a rough means 
of estimating solar activity just 
as rainfall might give us a rough 
means of estimating the meteoro- 
logical activity of .1 district of 
the earth Is it not possible 
that sun-spots aie in truth a 
species of celestial rainfall? 

Be this ns it may, it is evident 
that, inasmuch as sun-spots ex- 
hibit a recurring period, we are 
entitled to say there 13 a period 
of this kind in the meteorology 
of the sun The interesting ques- 
tion then arises, What c.in be the 
possible cause of such a period? 
This question has been discussed by Mr Warren De La 
Rue aud iho^e associated with him in his solar researches. 

The theory propounded by these 
observers is that the planets are in 
some unknown way concerned in the 
production of spots In their paper, 
which will be found m the Proceedings 
of the Royal Society for March, 1872, 
they make the following remark — 
“It might be said, ‘IIow can a 
comparatively small body like one of 
the planets so far away from the sun 
cause such enormous disturbances of 
the sun’s surface as we know sun-spots 
to be ?' It oiiglit, however, we think, 
to be borne in mind that in sun-spots 
we have, as a matter 0/ fact^ a set of 
phenomena curiously restricted to 
certain solar latitudes, within which, 
however, they vary according to some 
complicated periodical law, and pre- 
senting also periodical vaualions in 
their frequency of a strangely complicated natuic Now 
these phenomena must either be caused by something 
within the sun’s surface, or by some- 
thing without It But if wu cannot 
easily imagine bodies so distant as the 
planets to produce such large effects, 
we have equal difficulty in imagining 
anything beneath the sun's surface 
that could give rise to phenomena of 
such a complicated periodicity. Never- 
theless, as wc have remarked, sun- 
spots do exist, and obey complicated 
laws, whether they be caused by 
something within or something with- 
out the sun. Under these circum- 
cumstances, it docs not appear to us 
unphilosophical to sec whether as a 
matter of fact the behaviour of sun- 
spots has any reference to planetary 
positions. There likewise appears 
to be this advantage in establishing a connection of 
any kind ibctween the behaviour of sun-spots and the 
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positions of some one prominent 
planet, that we at once expect a 
similar result in the case of another 
planet of nearly equal prominence, 
and are thus led to use our idea as a 
working hypothesis/^ 

Proceeding upon this principle, 
these observers measured every sun- 
spot recoi ded by Mr. Carrington from 
the beginning of 1854 to the end of 
i860, as well as every one photo- 
graphed at the Kew Observatory 
from the beginning of 1862 to the 
beginning of 1867, and the results of 
all these measurements are recorded 
in Diagram c. 

In this diagram each curved line 
IS supposed to represent the be- 
haviour, as regards size, of the various 
groups of spots as they pass across 
the disc of the sun by solar rotation 
from left to right. If, for instance, 
a spot were always to retain the same 
magnitude, its path would be repre- 
sented by a horjzontalfline, but if it 
were to become smaller at the middle 
of its course than at either ex- 
tremity, then wc should have it re- 
presented as in the first figure Now, 
from this diagram, wc find that when- 
ever either Venus or Mercury 13 be- 
tween or nearly between our earth 
and the centre of the sun, the sun- 
spots behave as in the first figure ; 
tnat IS to say, as they are carried 
round by rotation nearer to the 
planet, they become less, and as they 
aro earned away from the planet they 
become greater. Secondly, when 
Venus or Mercury is at the extreme 
right of the sun the spots dimmish in 
size all the way across. Thirdly, 
when V^enus or Mercury is on the 
other side of the sun, exactly opposite 
the earth, the spots have their maxi- 
mum in the centre ; and, finally, if 
Venus or Mercury be at the extreme 
lefi, the spots augment in size all 
the way across ; in fine^ they are 
always least in the immediate neigh- 
bourhood of Venus or Mercury, and 
greatest when that portion of the 
sun to which they are attached 
IB carried by rotation to the posi- 
tion farthest from the influential 
planet. 

If there be any truth in this evi- 
dence it would seem to follow as a 
corollary that when two influential 
planets are together on one side of 
the sun, their peculiar spot-producing 
ncLion should be conspicuously great, 
and hence there should be a greater 
than usual amount of spots when 
tuch conjunctions take place. 

On the other hand, wnen one in- 
fluential planet is on one side of the 
sun and another on the other side, 
they might be supposed to counteract 
each other, and hence the spotted 
area would be conspicuously small, 
In a memoir which will be found in 
I the Ttansaciions of the Royal Society 
for 1870 the Kew observers havei 
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investigated this point aJso, and they appear to have found 
sun-spot inequalities depending on the relative positions 
of the vanous influential planets. 

For instance, there is a greater than usual amount of 
sun-spots when Venus and Jupiter are together ; there is 
the same a little before the time when either Venus and 
Mercury or Mercury and Jupiter are together, and finally, 
there is the same a little before the lime when Mercury 
13 nearest the sun. 

These results of strictly solar observation are capable 
of being verified m quite a diflerent manner. If the 
planets have an influence on the sun and if the state of 
the sun's surface affects terrestrial magnetism, it mi^ht 
be expected that we should have magnetic inequalities 
depending upon the positions of the planets. 

By this it is not meant that the planets influence the 
magnetism of the earth directly, but rather through their 
effect upon the solar surface. 

Again, it was shown in the last article that terrestrial 
magnetic effects at Kew lag behind corresponding states 
of the solar surface. This lagging behind ought there- 
fore to be exhibited in any comparison which we make 
between sun-spot inequalities depending on the planets 
and magnetic inequahiies at Kew depending on the same 
if the latter tncqUalihe'^ are caused indirectly through 
the medium of the sun. 

A comparison of this kind has recently been made by 
the writer, using for this purpose those inccjualitics of 
short period that were most likely to be exhibited in the 
limited senes of magnetic observations at his disposal for 
the purpose. 

The results are embodied m the preceding diagrams 
Diagram D represents the sun spot, and diagram E the 
magnetic inequality clue lo the relative positions of 
Mercury and Venus (o“ denoting conjunction) Diagram 
F represents the sun-spot, and diagram G the magnetic 
inequality due to the varying distance of Mercury from 
the sun (o'' denoting perihelion). Diagram H represents 
the sun-spot, and diagram I the magnetic inequality due 
to the relative positions of Mercury and Jupiter (o“ de- 
noting conjunction) From all these it will be seen that 
there is a striking likeness in character between the 
planetary sun-spot inequalities, and the planetary mag- 
netic inequalities derived from (he records of the Kew 
Observatory — the latter, however, lagging behind the 
former in point of time, as might have been expected 

It 15 uncjuestionably a very strange and striking conclu- 
sion that the daily range of the magnet freely suspended 
in a vault of the Kew Observatory, should be sensibly 
greater about the times when Venus and Mercury, 
or Venus and Jupiter come together in position, and 
also about the times when Mercury is nearest the 
sun. 

Perhaps it is not too much to say that the facts de- 
scribed in the last article go to show that the sun influ- 
ences the earth, and possibly also the other planets in some 
unaccountable manner, while the facts of this article go 
to show that (shall we say in return) the most conspicuous 
planets of the system, and possibly also the earth, are not 
without an influence upon the state of the solar surface. 
I may be permitted, in conclusion, to transcribe a para- 
graph from a former essay on this subject (Owens College 
essays) ** At first sight wc are startled by the supposi- 
tion that a planet like Venus, which comes nearer to the 
earth than it ever does to the sun, should in any way be 
accountable for such enormous manifestations of energy 
as those which occur over the sun’s surface. But the 
wonder will disappear if we bear in mmd that there may 
be two kinds of causes or antecedents. Thus we may 
say that the blacksmith is the cause of the blow with 
which his hammer strikes the anvil, and here the strength 
of the blow depends upon the strength of the smith. But 
we may likewise say that the man who pulls the trigger of 
a gun or cannon is the cause of the motion of the baU, 


and here there is no relation between the strength of the 
effect and that of its cause 

" Now, in whatever mystenous way Venus and Mercury 
affect the sun, we may be sure it is not after the fashion 
of the blacksmith — they do not deal him a violent blow 
producing all this enormous effect, but they rather pull 
the trigger, and immediately a very great change takes 
place.*” Balfour Stewart 

{To he continued^ 


THE NEW ZOOLOGTCAL GARDENS AT 
CALCUTTA 

'T^HE propriety of establishing Zoological Gardens at 
Calcutta, has, as those who are acquainted with the 
proceedings of the Asiatic Society of Bengal are well 
aware, been before the public and the Indian Government 
for these last fifty years. It is, however, only within a 
very recent period that anything has been practically 
effected, and the first report on the progress made in the 
development of the new institution during the first year 
of its existence has only just reached us Before alluding 
to its contents, a few words on the origin of the present 
scheme may be acceptable to those who take an interest 
in the subject. 

Many previous plans for the institution of Zoological 
Gardens in Calcutta, including that proposed by Sir 
Joseph Fayrer in 1867, having come to nothing, Mr. L. 
Schwendler, of the Indian Telegr.iph Department, brought 
the subject again to the notice of the Council of the 
Asiatic Society in March, 1873 Mr. Schwendler pro- 
posed that the necessary capital should be raised by sub- 
scription, but that the Government of Bengal should 
grant the site and give a contribution towards the annual 
expenditure This scheme, although taken up with in- 
terest by the Asiatic and Agricultural Societies and sup- 
ported by the press, would have ended, like its prede- 
cessors, in failure, had not the energy of Mr. Schwendler 
led him to adopt a different course of action. Having a 
fine private collection of living animals of his own, Mr. 
Schwendler was able to prove to the Viceroy of India 
(then Lord Northbrook), who honoured him with a visit, 
how easy it was to maintain such an establishment in 
a climate so well adapted to animal and vegetable life as 
that of Calcutta. Instead of the large and expensive 
houses necessary in these inclement climes simple sheds 
suffice as a protection for the animals against the weather, 
and the luxuriant vegetation is ever springing up to con- 
tribute to their shelter and retiremenL In fact, if only 
space IS provided, and sufficient fencing is put up, ani- 
mals can be Kept almost in the same state as m their 
native wilds, and buildings may be dispensed with. So 
practical was Mr. Schwendler's illustration of how easily 
zoological gardens might be established in Calcutta by 
showing his own grounds fitted up for the purpose, that 
the Viceroy was convinced at once, and quickly brought the 
excellent Lieutenant-Governor of Bengal to a similar state 
of mind. Having taken up the matter, Sir Richard Temple 
set to work at it with his usual energy, and by a minute 
of September 24, 1875, granted a large site for the pur- 
pose on the road leading from Surat Bridge to the 
Governor’s official residence at Belvedere. Shortly after- 
wards an honorary managing committee was appointed, 
with Lord Ullick Browne as president; Mr, Schwendler 
and Dr King and Mr Watson as members, and Mr. C 
BuckJand, private secretary to the Lieutenant-Governor, 
as honorary secretary. The objects of the new institu- 
tion, besides the general instruction and recreation of the 
community, were specified to be to facilitate scientific ob- 
servations on the habits of animals, to encourage their 
acclimatisation, and generally to promote the science of 
zoology. Upon the starting of the new institution, Mr. 
Schwendler immediately hastened to present to it his whole 
collection of living animals, and the Governor-General | 
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promised to remove the Barrackpore menagerie to the 
new site as soon as the necessary preparations were made. 
All the native princes, nobility, and gentry subscribed 
liberally towards the proposed gardens — for instance, the 
Maharajah of Burdwan gaVe 3^000/. , others followed this 
liberal example, and the greater part of the required 
capital of 30,000/. was quickly raised. Such rapid pro- 
gress was made that occasion was taken of the Prince of 
Wales's presence in Calcutta on December 27, 1875, 
inaugurate the new institution. His Royal Highness ex- 
pressed hi5 gratification at the results already achiei^cd, 
praised Mr Schwendler for the public spint he had dis- 
played, and accepted the patronship of the gardens. 

The Royal Zoological Gardens of Calcutta thus inaugu- 
rated were opened to the public for the first tunc on May 
6 of last year From that date up to the close of the 
year more than 50,000 persons had visited them, without 
including members and donors, and soldiers with their 
wives and children who have a free entrance. The build- 
ings are, of course, yet far from complete, but amongst 
those finished are, as we are inform^, many deer-pad- 
docks, which are already well tenanted ; a large and 
several smaller aviaries, also well filled ; a large bear- 
house in three compartments, and furnished with a large 
bath ; two monkey-houses, and a very large pit fitted up 
for the residence of rhinoceroses. Within the gardens is 
also a large tank or lake, with two islands used for water- 
fowl, and a restaurant and keepers’ dwellings hav'^e like- 
wise been erected. 

At the present time Mr C T. Buckland, C.S., is the 
president of the Association for the maintenance of the 
gardens, and Dr J. Anderson and Mr. H M Tobin have 
the general superintendence and honorary care of them, 
the paid officials consisting of natives only A European 
director was appointed m January, 1876, but the Govern- 
ment of Bengal were shortly afterwards stopped by the 
Supreme Government from contributing to the expenses 
of the gardens, and his services had consequently to be 
dispensed with. 

This chanife of front m the Supreme Government, who 
had virtually pledged themselves to assist in the scheme, 
and who have not yet redeemed their promise to transfer 
the Barrackpore menagerie to the new gardens, is a sub- 
ject of not unnatural complaint on the part of the com- 
mittee, who are now striving bard to have matters 
replaced upon their former footing As the Indian 
Government keep up botanical gardens in Calcutta, and 
pay a scientific officer a liberal salary to superintend 
them, they would surely be fully justified in treating the 
Zoological Gardens in the same way, especially until the 
new institution is fairly set a-going Living animals, as 
we all know, are far more attractive to the general public 
than living plants, and there can be no question, we 
believe, that in Calcutta, as in London, zoological gar- 
dens arc more popular than botanical. The public of Cal- 
cutta have come bravely down with a sum of 30,000/ to 
set the institution going, and will be greatly disappointed 
if the Government do not support them. A scientific direc- 
tor for the establishment is an absolute necessity, as it 
cannot be expected that Dr. Anderson and others who now 
manage it can continue their gratuitous services. Lord 
Northbrook is now earning his well-merited repose in this 
country, but looking to the countenance and favour that 
he has already shown to the Zoological Gardens at 
Calcutta, we cannot doubt that he will assist in the appeal 
that IS, we understand, now being made to the authorities 
at home, to obtain permission from the Government of 
Bengal to continue the support which it gave at first. 
We may also fairly call upon Lord Salisbury, who has 
on many occasions shown his appreciation of scientific 
work, to devote a few minutes’ attention to this subject. 
It is certain that no better step could be taken for the 
advancement of Zoological Science in India than the 
establishment of the Zoologicu Gardens of Calcutta on a 
firm footing. Like our Gardens in London they might 


easily be made a centre whence encouragement is diffused 
to zoological investigations of every kind. A well-selected 
director, appointed and paid by the Government, would 
at once place matters on a satisfactory foundation, and 
tend to bring together support to the Institution from every 
quarter, and we cannot doubt that the present obstruc- 
tion will be removed by the Central Authority as soon as 
the real facts of the case are brough before them. 


OUR ASTRONOMICAL COLUMN 

Doujile-Siar Measures at Cincinnati —In Noa 2 
and 3 of the publications of the Cincinnati Obaeivatory are two 
scries of micrornctncal measures of double -stars made with the 
li-inch Mcr^ refractor The first senes includes measures by 
Prof () M Mitchell at the old Observatory, confined, with 
few eKception"?, to the stars of the great Dorpat Catalogue, and 
made in the years [846 4S, a small number of which only had 
appeared in the Sidereal Afe^sen^if — The second serteB com- 
prises measures of objects situated for the most part beyond 
Struve’s limit of south declination made m the years 1875-76, 
and will probably be found the most useful of the two, obser- 
vations of these southern star^ being as yet m iiiiiaU number 
Mr Ormond Stone, the present director at Cincinnati, remarks 
that “no systematic survey of ihe southern heavens similar to 
that made by btruve of the northern heavens has ever been under- 
taken,” and a Urge proporli 'ii of Sir John Ilcrschcrs doubles 
have never been properly measured micrometncally. The Cm- 
ciiinati object-glasi having been refigured by Alvan Clark during 
the last winter, the director purposes devoting the instrument to 
supplementing the labours of other astronomers by measuring 
double-stars between and 35“ of south declination ; no doubt 
in the course of this work new binary systems will be detected 

Amongst the stars 111 the second of the above scries, is h 
Z036, the duplicity of which wai first remarked by Sir John 
llerschel with the zo-feet reflector 111 sweep 307 (1830, Oct. 15), 
when the position waj registered 53"’ O, and the estimated 
distance was 2" The last Cincinnati measures give fur 1876*78, 
position ah'* 4, dialance l" 64, and Capl Jacob’s intervening 
measures at Pu^na and Madras, confirm the retrograde motion 
m the angle , indeed, he first pouuel out the probable binary 
character of the star, and also suggested another noticeable 
feature, viz, the apparent variability of both components 
(Mem R.A S , vol xxviii p 41) A comparison of the whole 
of the estimates of rnagmtude to 1876, is certainly confirmatory 
of Capt Jacob’s suspicion. The stars have not been noted os 
differing more than half a magnitude, and generally have been 
considered of equal brightness, yet the estimations vary from 67 
(Jacob 1857) to 90 (tJrmond Stone, 1875) The object la well 
withm reach m this country, and deserves watchmg. It may be 
remarked that the N L D given in Sir John Herschel's fifth 
aeries of measures with the 20-feet rcllector, is l” too small By 
an obseivation m the Washinglon zones, the position for the 
beginning of the present year is in K A ih ijm. 547*1 
N P.D 106" 26 15". 

Change of Colour in h Vxi^iA Majokis.— Herr Weber 
conimucs his observationa upon the colour of this star, a penodi- 
cal change in which from intense fiery-red to yellow was first 
suspected by Dr Klein of Cologne about fifteen years since. 
According to Herr Weber the change is from fiery-red to white 
or slightly yellowish white. The following are recent observed 
epochs of red light .—1876 - September 5, October lo, No- 
vember 14, December 21. 1877 . January 16, March 23, whence 
an average period of thirty- three days is indicated The sUr 
was white or nearly white, 1876 ■ October 28, December 30. 
1877 ' February 8 and March 13 The star ia said to remain 
rel or redduh for a shorter time than it 11 seen white or yellowish 
white. See Astron. Nach.^ Nos. 2,111 and 2,127 
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a Centauri — The measurea of this star which have lately 
■ ppeaicd in Nat LIKE show that we are yet without any salis- 
factory orbit, and it is much to be desired that it may be closely 
watched dunrp the next few years. Mr. Gill it is understood 
intends lo eslablish a good epoch in the autumn with Lord 
Lindsay’s heUometer at Ascension. It does not appear to be 
loo late Lo lecure measures which will possess the greatest m- 
lerest in the actual near approach of the two fine stars formin;^' 
this splendid binary 

Thk Fhesent Comlts — Elements of Wmnccke's comet of 
April 5 Lalculalcd by Dr. Plath of Hamburg, upon the saire 
extent of observation as tho'^e of Mr Hind, published in this 
column last week, are almost identical Iheicwilh, and conse- 
quently negative the idea of elliplicily of orbit, notwithstanding 
the certain degree of resemblance with the comets 1827 IL and 
1852 H , and near ctiunlily of intervals On May 14 the comet 
approaches within lo“ of the pole of ihe equator, near the 5^ m 
star, BAG 1211 It w U be visible wilh telescopic aid some 
weeks longer 

We subjoin positions of ihe comet discovered in America by 
Mr, Le^is Swift on Apiil 11, and by M lloirclly at Marseilles 
three mghla subsequently, also calculated by Dr I’lalb. 

For I2h Berlin M T 
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M. WolIT, of the Obseivalury at Pan®, observed the s^iLctrum 
of Wmnccke’s comet on the morning of April ii, which he 
found analogous to the spectra of various comets he had observed 
since the year Ih68, from the faintest lo the brilliant comet of 
Coggia in the summer of 1S74 All have exhibiled the three 
bauds, yellow, green, and blue, but M Wolff remarks that the 
nature of this cometary matter 13 completely unknown He did 
not succeed in obtaining the spectrum of the third comet of the 
present year, in whidi, like several other observers, he noticed a 
resolvable appearance. 

lUO LOGICAL NOTES 

ZonLOf.icAL CLASSii icArioN —In a recent paper in 
Archn\ M Hoppe Se>ler wonders at Ihe readiness with which 
systcmaiic zoology has ranked amphioxus wuh the vertebrates, 
from mere onc-Mded consideration of the presence of a chorda 
dorsalis , and the position of the nerve- cord above, and the ali- 
mentary canal below A sound system groups species which aic 
similar not merely in morphological respects, but m ihcir vilule 
organisation. Amphioxus has, beyond the chorda, nothing in 
common with verUbrates ; it has no closed vascular system with 
red b’ood corpuscles, no liver which forms a gall, no proper 
brain, and it contains no gelatine yielding tissue, which occurs in 
all vcrlcbralcs ar d aho m tie cephalopoda, but in no other 
inveitebrala In their entire highly-dci eloped oigani:aiP, the 
cephalopoda, stand nearest lo the vertebrata , the amphioxus 
should liavc a place further down M Hoppe Seyler further 
points out that comparing the compesition of tissues from the 
lower organised animals upwards, we meet first with mucin 
yielding tistue<, then lAith those yielding chondnn, ll cn, ui the 
cephalopoda tissues yielding glulin , the formation of actual 
bones does not occur in all vertebrata, and is likewise wanting 
in cephalopoda, Exactly the same order is seen m the stages of 
development of an embryo, t g, of the hen in the egg, and it 11 
difficult to think that the agreement is acddeiUal 


Luminous CAMPANULAHiiV. — The late Prof. Paolo Ponceri 
recently made minute researches at Amalfi, near Naples, with 
a view to determine the exact seat of the light-giving organs in 
Campanulariadre. The Gulf of Amalfi seems to be a favouiile 
haunt of these minute animals, and Prof Panceri found them 
abundantly on the nlg.ne covering the rocks near the shore, parti- 
cularly upon Fucus €j iconics. The light of these polyps 13 inter- 
mittent, and only appears whrn the animals are touched or 
moved \ fresh water, however, has the property of fixing it for a 
little lime. It was pnncipally with species of Campanulainx 
flexuosa that Prof Panceri made his interesting invesligatioi s, 
and the special question he wished to decide was whether it is the 
external cellular vtratuin (or ectoderm), or the Internal one (endo- 
derm) of which these animals are composed, which is the actual 
scat of the light He found, by ircans of ingenious microscopical 
contrivances that the luminous movements of these polyps have 
Ihcir seat in the cells of the ectoderm, and not elsewhere, and 
that these cells alternately and successively show the light and 
again become dark, after being touched or placed into fresh 
water. Not only the bodies of the polyps, but also their slender 
stems and even the feet with which they adhere to the plants or 
rockc, contain these luminous cells. Prof. Pancen has published 
an account of his researches in the January part of the Knnsfa 
St- xenhfit o-indus/nalc 

RtspiRATiON IN Progs — Mr. A. C. Horner has sent us an 
account of some interesting observations he has made on the 
spawning or deposition of ova in the frog {Rana Umporartd). 
We arc only able to give the conclusion of his paper — I will 
now give a few facts conncclcd with respiration which I have 
observed m these frogs. They can croak when they are immersed 
under water, out, as no air-bubbles escape, I was at first puzzled. I 
find, however, by lioldm' my nose and shutting my mouth, Lha^ 
I can make a somewhat bimiUr sound , hut they seemed lo 
croak louder when only the head and upper part of the body 
were under water than when their whole body was immeri^cd, 
and as they distend iheir sides m the act of croaking, I thought 
it possible they m ght be able to dra.v in air by the rectum or 
the pores of their aki 1 When a frog out of water is touched 
suddenly, he shuts lus eyes and distends his abdomen, and the 
same thing ocuurs when under water Yet how is it that they 
can distend Lhtir abdomen without admitting more air ? for they 
can distend it very fu'ly, and 1 should think must require to 
expel all the air from the thoracic into the abdominal cavity. 
When a frog is under water, his sides sometimes pulsate rhyth- 
mically, just as when he is out of water, and about every ten 
seconds Perhaps it is connected with the circulation of blood. 

The WuuDrtcvcEB. — In the April session of the German 
Oriiiibological Society Prof Alton concluded the recital of his 
investigations on the habits of the woodpecker. The peculiai 
drumming sound often caused by it was shown on vanoLg 
grounds to be entirely disconnected with the search for insects 
as hiiherto supposed, and was regarded as a call to the opposite 
sex Dr Urehm defended the woodpeckers against the ^arge 
of seriously injuring the trees, and considered the slight damages 
resulting from them as more than comptnsated by the colour 
and animation which they gave to the otherwise sober and quiet 
forests. 

The Flaminoo — At the same session Herr Gadow stated 
that by a study of the digestive organs of the flamingo he had 
found that it did not belong to the duck family as hitherto clossr 
fied, but was to be placed among the storks, being very closely 
allied to the latter, although properly an mlerinediate (ink be- 
I tween the two families. 

CopptR IN THE Blood. — The presence of copper inth^blood 
of human beings and domestic animals has been placed beyond 
doubt by the investigations of various ghemists, but has gene- 
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rally been regarded aa an accidental circumstance due to the use 
of copper utensils In the preparation of food. M. S. Cloez, of 
Pans, recently examined the blood of a roebuck shot in the fore:)t 
of EsaartSp and found copper oxide present to the extent of 5^ 
milligrammes per kilogramme of blood. As this result would 
tend to show that copper is a normal constituent of the blood, 
the question which next awaits solution that of the method of 
its entrance into the animal system. 

Thu Rkspiration of Plants —We have already noticed 
the investigations undertaken by Prof llurodin on the pro- 
cesses of Tcspiralion in plants We find lu the seventh 
volume 0/ the Memoirs of the lSI I'etersburg Society of 
Naturalists the paper of Prof. Jlorodm in full, accompanied 
by a series of graphic representations, by means of curves, of his 
important measurements. We cannot attempt here to give a 
7 hu 7 ni either of the varied expeniT)<.nts made by llie author or of 
the impoitant questions arising from I’Tof liorodin's inquiry, 
and discussed by him As to the cApciiments themselves, we 
can only state that the reader wiU hnd in the paper a thorough 
discussion of their value and of the value of various oiethoda 
used for the study ul the subject. The main result is that in 
daikness the energy of re^^piration of a branch gradually de- 
Cl eases ; a temporary action of light, however, increases ft, this 
increase being mostly the result of the influence of the less re* 
frangible rays (red, &c.)i and it Lahes place only when the sur- 
rounding air can supply the plant ^Mlh a sufficient amount of 
carbonic acid 1 he dcciea<ie of inergy of respiration is caused 
by the decrease of the stock of slirch m the plant, and the in- 
crease under the influence of light takes place because of the 
formation, under this inducnce, of a new stock of starch. Thus, 
oiher conditions remaining the same, the energy of rcspiraliun 
depends upon the existence m the branch of non- nitrogenous 
plastic substance , this is the material for respiration, the exhaled 
carbonic acid being the result of oxidation of a certain part of non- 
niirogenoufi organic matter While following the author m his 
discussion of this subject and of the opinion<; of Garreau, PHuger, 
and backs, we further notice the importance of a fresh supply of 
oxygen in the atmosphere surrounding the plant os resulting from 
M, Borodin's experiments and the contributions they make to 
the most iiaportant and yet very obscure fjuestion os to the influ- 
ence of temperature upon respiration, These important ques- 
tiuns will be the subject of further studies, which the author 
proposes to continue for many years. 

A Tasmanian Carnivorous Plan r — Dr 13 Crowther, of 
Campbell Town, Tasmania, writing to 7 he Mircury (Hobart 
Town), NovLiuber 26, 1876, slates that he was furnished with a 
plant which grows on rocky ground, whose r levicca contain nch 
organic soilj different from the peaty soil Darwin's grew in It 
IB quite obvious, he states, ou careful examination, that the plant 
Uvea to a f^reat extent off the small flies and gnats it obtains 
It la about aix inches in height, and from its single vertical stem 
project from one lo two dozen small foot-stalk':, at Irregular and 
variable distances. On the summit of each foot-slalk is a 
rounded disc, placed horizon tally, about half an inch in circum- 
ference, fringed with tentacles of different sizes. In the centre 
is a hollow, with small fine filaments projecting vertically ; on 
the ends of both the filaments and also tentacles are Little reddish 
glands which secrete a sticky substance. The fly rests on the 
outer zone, U conveyed by the sticky tentacles to the centre, 
which at once closes upon the w.ctim so tightly that a bulging may 
be seen corresponding to the fly inside. After it has been con- 
sumed, the trap again opens, showing the dibns of the fly, 
which arc doubtless washed avray by the rain, so as to allow the 
trap to again set for another victim. The plant described by 
Dr. Crowther is evidently Dr&sera^peUaia^ Smith, a well-known 
Australian species (in herbaria). It is not referred to by Mr. ^ 


Darwin 111 his work on “Insectivorous Plants and any more 
exact InfoimatioQ respecting its habits of life, and the mode in 
which it captures insects would be a very useful addition to 
our knowledge of these plants, especially if accompanied by 
drawings. 

Botany of New Guinea — The distinguished Italian natu- 
ralist and traveller, Dt, Beccan, has commenced the publication 
of a new illustrated work called “ Malesm,'* for the purpose of 
bringing before the scientific world his numerous botanical 
discoveries m New Guinea and the Eastern Archipelago The 
first number of “ Malesia " has just been issued at Genoa, and 13 
occupied with an article upon the palms of New Guinea and the 
adjact'fifc islands Fifty species of palms were collected by Dr. 
Beccan in these countries, many of which were previously 
unknown. 

NOTES 

Mr. C J Lamuert has presented to the Chemical Society 
1,000/. and to the Royal Microscopical Sociely, 500/., from a 
bequest of 25,000/. left by hiJ! late father, to be appropriated to 
benevolent and scientific purposes, 

We regret to learn that Prof. M^Cmdy who, on the death of 
Prof. Agassiz, succeeded to the Chair of Zoology in Harvard 
College, has found it necessary (o tender hi3 resignation to the 
authorities of tlr University This step is .ill the mure to be 
lamented as judging from the terms of the rciignatiun, which we 
have read, it has been caused by a desire on the jurt of Prof. 
M'CTady to raise the standard of zoological education iii the 
college to a higher level than was deemed advisable by the 
authorities We hope that some means may be foimd of retain- 
ing Prof M'Crady’s services lo the University He is well 
known as an eminent original worker in an imporlaiiL depart- 
ment of zoological research 

We regret to announce the death of a Russian geologi si, Prof 
N. P. BarboL-de-Marny Having begun hia scientific work in 
1S52, taking part m Hoffnaann's exploration of the Ural, M, de 
Marny continued until 1876 his valuable work of the geological 
exploration of Russia. He explored the Kuma-Manych de- 
pression, the provinces of Archangel, Vologda, Volliynia, 
Fodolia, and Kherson, and all the hnea of railway radiating from 
Moscow, as well os those of Kief, Azov, Tsaritsin, Oienburg, 
and Caucasus. In 1874 he took an active part in the diJhmlt 
exploration of the Aral-Caspion ex; edition and explored the 
Amu-Darya The Mines yonrnal and the Memoirs of the 
Mincralogical and Geographical Societies, as well os those of the 
St. Petersburg Society of Naturihsls, one of the presidents of 
of which he was for a long time, contain about no of his valu- 
able papers, besides which he was the author of s >me important 
volumes Hm “Formation Stage” was an important adtlilion 
to our knowledge of the Tertiary of South-eastern Europe. He 
died at the age of forty-five, leaving a family, a library of books, 
many MSS , and— no money 

The President of the Royal Academy is always \cry catholic 
in his invitations to the annual dinner, certainly one of the chief 
events of the London year On Saturday last science was largely 
and well represented, and Dr. Hooker, in his reply to the toast 
of Science, happily performed what at first sight would seem a 
hard task under the circumslances. Dr. Hooker showed that 
the incongruity between ait and science was only apparent , that 
art lends valuable aid to science, and that all true art must really 
be based on scientific principles ; and that moreover the two have 
this in common, that success is uuattamable m neither unless by 
close observation, enthusiasm, and the skilful exercise of the 
imagination. Some may be inclined to think that the new 
Grosvenor Gallery u more scientific 111 its method of selection 
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than the much maligned Academy, but then the objects of the 
two are very different At all events the man of science will be 
furnished with much food for thought and won !cr in both. 
What seems to be generally regarded as the masterpiece in the 
Grosvcnijr, Mr Dume Jones's "Six Days of Lrealion,'* may 
remind geologists of Hugh Miller’s famous phantasy, written m 
the old "reconciliation'’ days However this may be, its con- 
ception and execution are deserving of study from many points 
of view, including even the scientific 

TliP great Museum of Applied Sciences in Moscow will be 
opened on June 1 1, the birthday of Peter the Great. The build- 
ing iB ready and the collections have been brought in. It has 
cost up to the present time half a million of roubles, occu- 
pies a space of 131633 square yards, and is divided into three 
blocks. Besides spacious rooms for collections in applied 
science, it contains a large and well-vciitilated auditory Eleven 
scientific societies will hold their sittings in the Museum 

TitE foundation of a permanent station for help to wrecked 
vessels on Novaya Zemlya is now m way of execution. We hope 
that the station will also he used for taking regular meteoro- 
logical observations. An Eskimo family, which has already 
wintered for two years on the island, will remain there perma- 
nently, and be supplied by the Russian Government with all 
necessaries. 

Prof Lrith AimMS has commenced a course of six lectures 
on the " Distribution of Animals as elucidating Past Changes of 
the Earth's Surface,” in the Royal College of Science, Dublin 

A FRiZE of 10/, which has been placed at the disposition of 
the Council by Col A A Croll, is offered by the Society ol 
Arts, with the Society’s Silver Medal, for the best set of Blow- 
pipe apparatus which shall be sold retail for one guinea. All 
apparatus for competition must be sent to llie Society’s house 
on or before August i, 1877. Details will be found in the 
youtnal of May 4. 

The Prince of Wales, in company with Mr Cunliffe Owen, 
Col Ellis, Lord Suffield, and M Biowitz, visited the works of 
the Pang International I'.xhibition at the Champ de Mars and 
Trocadero, Iasi Saturday lie was received by M Krantz, 
Director of the Exhibition, the Minister of Trade, and some 
offiLiaJii. The Prince of Wales was much pleased with the state 
of Ih* works, which are progressing so rapidly that it is now 
possible to have a view of the buildings cover mg so large a 
space. He selected a space for the special exhibition of 
objects which he brought back with him from his lour m Indio, 

In the current number of Mind ^ Mr G II Lewes gives 
briefly what seems to be one of the chief positions taken by him 
In his new volume "The Physical Basis of Mind " He finds 
that according to usage the word " consciousness” is equivalent 
to sentience or feeling ; (hat it is also used m a special sense as 
signifying that we not only feel, but feel or are conscious that 
we feel. Now Mr. Lewes holds that every neural process im- 
plies sensibility, indeed ts feelmg or consciousness m the general 
sense of that term, accordingly consciousness, sentience— these 
neural processes may be said to have "various modes and 
degrees — such as perception, ideation, emotion, volition, which 
may be conscious, sub- conscious, or unconscioua.” In the last 
sentence the word " unconscious” describes a mode or degree of 
sentience which has not given nse to consciousness in the special 
sense, and Mr. Lewes contends that the \^ord "unconscious" 
ought to be confined to this usage, that in stnetness we should 
not speak of unconsciousness outside the sphere of sentience. 
He then proceeds to argue that to describe a neural process as a 
mere senes of physical changes is to say that " organic pro- 
cesses suddenly cease to be organic and become purely physical 


by a slight change in their relative position m the consensus.” 
The matter of fact of which Mr Lewes has to pertuade his 
readers in, that " the reflex mechanism necessarily involves sen- 
sibility,” that a neural process is a feeling. 

Six yeara ago Dr Maudsley con’ended against the popular 
opinion that insanity was on the increase m this country, the 
rapid increase of the registered insane being open to a less 
gloomy explanation It is gratifying to find that Dr. Maudsley 
can in the current number of the Jvm nal of Mental Science 
still maiDtain with every appearance of iiuth, that there is no 
evidence of an increased pLoduction of insanity in this country. 

At a recent meeting of the Chemical Section of the Society 
of Arts, Dr B II Paul read a piper on "The Cinchona Alka- 
loids, their Sources, Production, and Use,” m which he traced 
the huitory of the cmchon.as from ihe early part of the seven- 
teenth century to their successful culLivalioU in India and other 
countries. The chemistry of tie cinchona barks is a point about 
which but little is popularly knovim It would seem that a 
consider.ible amount of cinchonidme, one of the scveial alka- 
loids found in cinchona harks, is often mixed wall the sulphate 
of quinine of commerce, sometimes, imlccd, exceeding ten per 
cent , and though the medicinal efficacy of the quinine is not 
maleimlly impaired by this mixing, a great difference is made in 
the Intrinsic value, cinchonidme being worth not more than oiie- 
eightli as much as quinine. Considenng the present high price 
of quinine, it Is pleasant to be told by Dr Paul that "the sul- 
phate of cmchonvdine has been proved to be very Utile inferior 
in elficacy — for certain kinds of maladies — to quinine,” the price 
of this alkaloid being two or thice shillings an ounte .against 
sixteen shillings for quinine, 

M Tahi oskuW, a Russian electrician, has exhibited before the 
Physical Society of Pans a new process for producing electric 
light The voltaic arc is finite buppres^ed and a current is tent 
merely through a plate of caobn, which ignites and fuses gra- 
dually, giving out a matjnificcnl steady light, Tlie transverse 
dimension which the current is able to warm and ignite vanes 
accoiding to the force of the battery, M Jabloskow made a 
moat inlerc sling experiment Cutting m two parts a plrte of 
caolin which had been used for giving a light, he raiseti two separate 
lights with the same current. The light given by these two plates 
was found equal to the light which had been given a few minutes 
previously. The experiment was considered by all present (o be 
a great success LKpenmenta on a large scale will lie sliorlly 
tried at the large hall of the Maga/in du Louvre The generator 
of electricity was an induction machine of the Albancc type 
worked by two men. 

At the last meeting of the Russian Geographical Society M. 
Wojeikof reported upon his lost journey in Japan. He started 
from Hakodadi and visited the A mob of Jesso Island , he 
then went to Aomori, m the northern part of Nipon, and tra- 
velled to Jed do, crossing Nipon Island three limes from west 
to east. The northern part of the island is not populous, only 
the high valleys l>eing settled. The climate of the western 
shores of Japan is for milder than is generally supposed, the ten- 
tree reaching here as far as 40° north lali tilde. The most im- 
portant result of the journey is the measurement by barometer of 
the heights of about 600 places 

Russian newspapers announce that our countr)'man, Mr 
Ifarvey, after having stayed for three days in St. Petersburg, 
continued hia journey for the zoological exploration of the 
Pechora region. He is accompamed by a painter and a zoolo- 
gical collector. 

The last number of the Inmtia of the RuBsian Geographical 
Society announces that the south-wcBt^ni bra,nch of the Society, 
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eBtablUhed at Kief, is closed by Impenal Order for political 
reasons. 

The same penodical gives some information as to the journey 
made last summer by Capt Pevtsov with a Cossack ditachmcni 
which protected the caravan with conip sent by Russian trades- 
men from the Lake /.aisan, vid Bulun-Tokhoi, to the Chinese 
town Gu-clicn (Dzungaria, N laL 43“ 50', li. long. 90“ 14'). 
The results of this journey are, — a suiviy of tlie route, 560 miles 
long, with maps of the towns astTonomical detirminalions of 
the positions of seven po nt®, magnelical observations, baronittn- 
cal measurementa of heights, a complete geologiLiil cKploration 
along the route, a collection of about 1,000 speciea of plants, 
and a zoohigical collection numberin'; 34 mammalia and I2j 
bii di 3 

ViiE Geological Survey of Fintand, which was undertaken on 
the scheme of that of Sweden, but was Interrupted m 1S68, wdl 
be continued this year, 

A TFLhGRAM received by the St, Petersburg Academy of 
Science'll announces that the mammoth found in the neighbour- 
hood of romsk IS very well preserved A piece of 1I1 flesh with 
fat lias been forwarded lo the Academy, which, as wc Jeam from a 
piivate source, proposes to send M Poliakof for the exploration 
of the rLiiiains. 

fur Russian Geographical Society his undertaken the publi- 
catnn of an historical sketch of geographical explorations in 
Nouhern Asia, with accounts uf all exj cdiUonc, an mlex of 
works on Ngrthern A''ia, and a map showing the routes followed 
by all impcrianL exploring parties 1 he work will appear in 
1879, that year being the tercentenary of the crossing of the 
Uial Moi iituna by Yermak, the conqucroi ol Siberia, 

In a recent communication to the Belgian Academy, M Van 
McnckhoiOQ describes some improvements in the photographic 
reproduction uf ultraviolet spectra of gases. He employs tuo 
large Gcissler tubes placed parallel and communicating together 
by a capillary tube at right angles to them 1 he spectroscope 
constats of three 60" pnams of Iceland spar, cut so lliat the 
bisector plane of each of llioir dihedral angles is parallel to the 
op' 1C axis of the crystal With su^h prisms the ordinary and 
extraordinary spectra do not encroach on one another. The 
axis of llie capillary tube is then made to coincide exactly with 
that of the collimator of the spectroscope, and the inlenaily of 
the light, which can be utili ed during passage of the current 
from a Kulirnkoiff cod, la found to be very much greater than if 
Ihe tube were placed, as usual, perpendicularly to tlie axis of 
Ihe apparalu'i The author recomminds using a plate of quartz 
in place of one of the large tubes of glass, so as lo prevent too 
great absor^ lion of rays of high refrangibuily. To give an idea 
of the exactness with which even the most refrangible bright 
Imea are rejiroduced, M, van Monckhoven presented three plates 
representing the solar spectrum, the bright lines of hydrogen 
comliici wilh those of aluminium (of which the electrodes 
were formed), and the bright lines of a solar protuberance. 

We have received from Prof K S Holden, of the United 
Stales Naval Observatory, a list compiled by him of the prin- 
cipal tele copea m the po^sta&ion of public mslitutions and pri- 
vate indiv duals. The list, though imperfect, is a long one, ard 
we regret that the pressure on our space prevents us from print- 
ing it Those who would like to possess it will find it in the 
r<fpuhir Siicuct Monthly for March Among reflectors we notice 
that Lord Rosse's la still unaurpassed ; it has an apertuic ol 6 ft, 
and a focal length of 55 ft. Mr. Ellery’s, of Melbourne, has a 
4 fL aperture and a focal length of 32 ft. , that of the Fans 
Obseivatory an aperture of 1 20 metre and a focal length ol 7 
metres. Of, refractors the two largest are now constructing. 


that for Yale College Observatory (by Clark and Sons) \\'ill have 
an aperture of 28 in., and the one for Vienna, conatructed by 
Grubb, an aperture 0/27 in, The refractor belonging to Mr 
Newall, of Gateshead, has an aperture of 25 and a focal 
Icnglh of 29 ft i the corresponding dimensions of the Pulkow.a 
refractor are 14 93 in and 270 6 in, ; Lo'^d Lindsay’s, 15 in 
and 15 ft j tliat of Greenwich, 12 5 m and i6 6 ft. ; the largest 
m the I’oris Olnervatory, 12 FrenLb in and 5 metres; Rutber- 
furd’s, of New York (a photogra^Iuc refractor), an aperture of 
10 5 French in ; Sccchi, of Rome, 7 s French in , and 14 
French ft Altogether Prof, Holden enumerates upwards of l^u 
Lelescupea that are at woik on the heavens, and remarks, wi(b 
come justice, that “it isi a melancholy fact that the return from 
so many instruments I'l not so great as it should be, and it 
suggestfl the quest ion as to whether future benefactors will no' 
do better to provide astronomers to use the telescopes already 
comtruc'ed than observatories in whicli to put new ones ” 

'1 u those who take a practical interest m the ventilation of 
houses we would recommend a pamphlet by Mr James Curb'-, 
C F , entitled Fresh Air in the Hous *, and How to Secun. 
It ’’ (Ward, Txick, and Tyler) Mr. CurLi^ has evidently studied 
the important subject of ventilation ca efully, and his practical 
auggestionb will be found useful to th'* e anxious to secure a 
regular supply of fresh air in their bouses. 

In the note on Mr, bhrubaole's discovery (vul. xv p 561), llic 
word chalk should be cherts 

The additions to the /^mligical Society's Gudens during the 
past week include tw^o Green- winged iJovcs {Ch<ilcophi\ps imiica), 
aliamilton's Terrapin {Clc nmys humiltoni) fro n India, presented 
by Mrs M A Moore , three Water Ouzels [Ci^itlus aquaticus)^ 
Fluropein, preaentel by Mr B Utvies Cooke , an Indian 
Python uulu>ii\) from India, presente I by Mr C A 

F Dowell , SIX River Lampreys {PLtrom]zon Jlnviaiihs) from 
Bnti.h Rivers presunted by Mr V, If Cueka, F Z S , a Vir- 
ginian Deer (CVrr'//T v\rgtnmn\ii) from North \merica, a Rock 
Cavy {CniJoif ru/nstns) from South Ameriei, deposited , two 
Racco ni-like Digs {iVyct^n'/th i fiotyonuli^)^ four Common 
Foxes {C'a/tis 7 >i 4 /pi’s) born in the (lardens 

UNlVRRSlirV INTELLIGENCE 

OxroKu. — An examuiatioii will be held at St. Julm'i 
College un Tuesday, June 17, and ihe two folIowln^; days, to 
elect to two Foundation Sebularslnps for Cia>isics, and to the 
Holmes Scholarship, which will 'oe given for Natural Science 
Tbc subjects of examination m Nilural Science will be Chemistry 
and J'liys'cs , there will be also a jiass pajier 111 Cla.ssics , Ih^re 
IS no restriction of age The fcholarship is tenable for five 
years, and la of the value of i 00/ per anrum 

The Uoden Professor of Sanskrit (Mr Momer Williams) jno 
poses to give two public lectures (open to all members of llu 
universily and ihcir frumh) in the large Iceciirc mom of ib^ 
museum, on Wednesday, May 23, tuid Wedne'^day, May 30, at 
three i’ M. The subject will be “ The Sacred Places, Religious 
Creed'-, and Superstit ona of Srnitliern India and Ceylon, '"and 
the lectures will be illustrate I by diaj,rams rnd olijects of 
intcrcbt (including a model of the Parsc'e Puucrs ol Silence) 
brought from India, 

Camukium: The Utdc” J ecture will be delivered iji ihe 

Senale-Iioiise on Fiiday, May 25, at luP-pait two in ilie after- 
noon. I'lic lecturer IS Sirf. Wyville Thomson, and the sub 
ject ot the lecture ^dl be “ On some of the Results of the Expe- 
dition of Her Majoly'a ship Ch^lloi^tr ” 

London — At Tucfday’a Convocation of the Univeraity 0 
London a resolution was proposed thanking the Senate for their 
decision lo admit women to degrees m medicine To ihis an 
amendment was moved that it was undesirable to lake this course 
befute die House had consul eicd the advisalnhty of admiUing 
women lo degrees m all faculnes. This wa^ earned on a division 



34 


NATURE 


\May JO, 1877 


by 142 to 129, anri was afterwards adopted as a substantive mo- 
tion by 144 to ik6 

Edinburgh — Lord Zetland has intimated that with the sum, 
amounting to between 4,000/ and 5,000/, which he has received 
as compensation for the abolition of patronage in Orkney and 
Shetland, he intends to found several bursaries in connection 
with the Faculty of Arts in Edinburgh University His lord- 
ship, in so disposing of the money, has 111 view the advancement j 
of the educational interests of Orkney and Shetland, of either of , 
which the intending bursars must be natives, ! 


SOCIETIES AND ACADEMIES 
London 

Royal Society, April 12 — "'On the Constant Vibratnn of 1 
Minute Bubbles," By Walter Noel Hartley, F K S 1 '. , King's ' 
College, I/ondon | 

Those who have given great attention to the study of duid j 
cavities m minerals, have occakionally met with vibrating 
partidea which are apparently bubbles, 1 

Mr Hartley became acquainted with these at the close of last ; 
year, 1875, when Mr. P j Butler showed him a ruby contain- 
ing a cavity paitially filled with liquid carbonic acid, the bubble , 
III which, when of small sire, was m constant motion. 1 

He also refers to a fclstone containing pot Lions of quart? 
with many cavities. The majority of these were water cavi- 1 
lies, but others ajjpeared to be empty ; and in one of them , 
Mr. Young had noticed a moving particle, supposed to be a ' 
bubble, wh.ch made its appearance only in a cold atmosphere, | 
By dropping a little ether on the object, the evaporation cooled , 
It sufficvemly to condense a liquid in the cavity, and the moving 
particle was easily seen with a mngnifjnng power of 400 dm- I 
meters By immersion in iced water, the temperature of which 1 
was s'" 5 C , the cavity had the appearance of being two- thirds 
filled with a liquid, the gas-bubble of course occupying Ihc 
remaining space, and having a sort of trembling motion The ' 
bubble decreased in si/e, and the motion became more and I 
more rapid as the si/c became smaller, until it rushed up and 
down and across the space in which it was confined The 
thought immediately occurred that this was not a gas-bubble, 
but a liquid in the spheroidal condiiiun, — in all pruhabiliiy 
carbon dioxide in a iierfcclly ilry condition, and perhaps mixed 
with some incandctisablc gas, so that Us critical point was 
lowered. 

He concludes ■ — 1 have proved that gas-bubbles m water as 
well as 111 caiboiiic acid, may be ai traded by a source of heat 
giving an extremely slight rise of temperature. It is impossible 
to imagine a body which is not gaining or loosing, or at the same 
lime both gaining and losing heat , it is llicrefore impossible to 
imagine it entirely throughout at a uniform temperature It is 
evident then that an easily movable particle which can be Set in 
motion by exceedingly slight nsea of temperature will make the 
translerencc of heat from one point to another plainly visible ; 

I have shown that the nimule bubbles in fluid -cavities arc such 
particles , and 1 believe that the vibratory inolmns winch I have 
described afford an ocular demonstritiori of ihe cunLinual pass ^gc 
of lieat through solid substances. These phenomena really 
make llic molecular vibrations of matter plainly visible. 

April 12 — "On Attraction and Repulsion of Bubbles by 
Heat,” by Walter Noel Hartley, F.R S L,, F C.S , King’s 
College, London. 

The paper deals with the uubblea in fluid-cavilies of crystals, 
and their behaviour vi'hen a source of heat is brought near 
them 

With regard to the attraction of bubbles by heat, the author 
has noticed this take place in some water-^^vit^es when the 
bubbles were free to move, and no carbonic acid was present 

With regard to this second point, the repulsion of bubbles by 
heat, water lieing the only liquid. It occurs quite as frequently, 
if, indeed, n»L more so, in the specimens which the author has 
examined, than attraciion , and it is seen to occur in cavities 
containing water and liquid carbonic acid 

In a paper which the author lately communicated to ihe 
Chemical Society, be has given details of experiments on 
certain bubbles in water-caviiies, which prove that by rise of 
temperature Ihe bubbles become denser than the water and 
sink. 

Bubbles attracted by heat and those which are repelled have 
genercBy been found in separate and entirely different speci- 


mens, and it would appear most improbable that they should 
exist in the same piece of stone aide by side. 

My work, the author said, was discontinued for a long period 
of two months, but on being able to lock over my specimens 
once more, I verified all my former observations, and became 
surprised by the following discovery — A bubble which was re- 
pelled by a gentle heat was attracted after it had Ijccn licated 
more strongly, and then on cooling it was again repelled. It 
appeared to contain some liquid carbonic acid floating on water 
with the ga"?, 

It may be considered an argument against the motions being 
due to any pyro-electnc conditions of the minerals, that they 
have been noticed in crystals of fluor spar, and that no matter in 
which direction secliona of rock-crystal are cut, the movements 
are all equally well obtained 

Regarcling the repulsion of gas-bubbles, two facta are striking, 
namely, the very slight ri'ic ol temperature (less than C ) on 
one side of the bubble capable of causing the movement, and 
the great tension existing wiihm the bubble. The gaseous con- 
tents prevent attraction by resisting the repulsion of the liquid 
from the wall of the cavity Warmth at one side of the bubble 
results in increased tension of the gas This being partial, causes 
such internal molecular disturbance before it becomes uniformly 
distributed, that the bubble is rolled away from the source ot 
heat The bubble then takes up that position cuni^i^lGnt with 
the least Internal pressure In this case it 13 the same bubble 
which moves from end to end of the cavity. When repulsion is 
followed on rise of temperature by attraction, the moiiui 
opcrandi is the following — Repulsion due to the circumstances 
above mentioned occurs until such a tempcratuie has been 
reached that, m spile of the presence of gas wiihin the bubbles, 
the increased vapour- tension of water becomes a mniivc power 
by reason of evaporation and condensation, the motion of course 
being in the reverse direction 

April 19 — "On some figures exhibiting the Motion of 
Vibrating Bodies, and on a New Method for Determining the 
Speed of Machines,” by Herbert l\l'Leotl, F C S , Pru'essor of 
Experimental Science, and George Sydenham Clarke, Lieut. 
RL, Instructor in Geometrical Drawing in the Koydl Indian 
Engineering College, Cooper's TTill [Sec Phys cil Society.] 

Chemical Society, May 3 — Dr Gladstone in the chair -- 
'Ihe treasurer announced that 1,000/ had been fdaced to tlic 
I credit of the Society by the son of the late fellow, Mr. Lambert 
— The following papery were read . — On some poiidj iii gas 
I analysis, by J W Thomas The author finds that niUiL oxide 
is absoibed by caustic potash and pyiogallic acid, and recoin- 
mends that a known volume of pure oxygen should lie introduced 
after the absorption of carbonic acid and any decrease ol volume 
noted as nitric oxide. He states that an excess of caustic 
potash should always be present in the alkaline pyrogalhite, but 
that too much of the latter should nut be used —On the decom- 
posuioii of mine oxide by pyrugalUte of potash, by Dr Russell 
and W. Lapraik 7 'he authors state the probable aLtion of the 
above reagent is to convert nitric ox'dc into hall its volume 
of nitrous oxide, but simultaneously another mo.e obscure 
leaction lakes place, so that 58 to 76 per cent ol Ihc gas is 
absorbed instead ol 50 per cem. — Contributions to the hiatury of 
the naphthalene scries No l Nitroso-^-naphthol, by Dr 
StcnhouBc and Mr, Groves. Nitroso-j 9 -naphlhol was obtained 
by the action of nitrojyl sulphate on ja-naphthol and purilied by 
conversion into a barium compound, Ac , it crystallines in 
brilliant hydrated yellow needles or anhydrous orange brown 
plates or prisms It melts at 109" 5 C, By treatment wuh 
dilute nitric acid mononiiro ^-naphthol is obtained By acting 
on the barium compound of nitroso-^-naphthol with liydrogen 
sulphide a precipitate is formed which, by the action of pjtas:>mm 
dichrumatc, is converted into fl-naphthaquinonc melting at 
96° C , this substance is interesting as being the first instance 
of two iBomcnc quinones derived from the same hydrocarbon — 
On asbestos cardboard and its uses in the laboratory, by W. N. 
Hartley. This substance resembles thick greyish cardboard and 
IS formed principally of asbestos fibres , it can be cut or muulded 
(by moistening with water) into any shape, and is extremely 
us^nl for crucible supports, muffles, Ac. 

Zoological Society, May i ^Prof Newton, F.R.S., vice- 
president in the chair.— Mr Howard Saunders exhibited and 
made remarks on some ne^ls and eggs of the Orphean Warbler 
{Sylvia orpheus) from the vicinity of Malaga, Spain. Amongst 
the eggs in each nest were one or two of larger size, supposed to 



May lo, 1877] 


NATURE 


35 


be possibly the eggs of the Cuckoo Mr, Howard Saunders 
also CKhibitcd two skins of Dupont’s Lark {C<rthtlauda duponti) 
irom the same locality. — Prof St. George Mivart read a paper 
on the axial skeleton of the Pelicanidie, selectiag Pfheanus as 
his type and standard of comparison, Prof, Mivart first com- 
pared it, as regards its axial skeletonp |wJth Mruthw^ and the 
uther Strut hiomdiP^ and then compared the other Steqanopodts 
with it and with one another — 'A communication was read from 
Dr M. Watson, Frolessor of Anatomy, Owens College, Man- 
chester, on the anatomy of Hy<rna crQCUta^ In which he described 
the very peculiar conformation of the female generative organs 
of that animal — Mr. A G. Butler read a paper wherein he gave 
the description of two small collections of iletcrocerous Lepi- 
doptera from New Zealand, recently brought to Hngland by Dr. 
Hector and Mr, J 1). Knys. — A communication was read from 
Dr. O Finsch giving an account of a small collection of birds 
from the Marquesas Islands Amongst these were three exam- 
ples of a new species of Kingfisher, proposed to be called Jlat- 
(yon qodtjfroyi — A communication from Mr Frederick Smith 
contained descriptions of four new species of Iclineumonid^ in 
the collection of the British Museum. Amongst these was a new 
Bfaron^ remarkable for having its ovi-posilor more than nine 
times the length of its body This was proposed to be called 
Bfacon prnetratror, and had been received from Yokohama, 
Japan — Prof A II Garrod read some notes on the anatomy 
and systematic position of the genera Thinronts and Aitaqis^ 
which he considered should be referred to the LimicolK in the 
neighbourhood of Glareola and Cursortus, 

Geological Society, April 25 — Prof P Martin Duncan, 
F. R S , president, in the chair — Messrs S Bewslicr, II G 
Bolam, Charles Thomas, and John M'Kenzie Knight were 
elected fellows of the Society — On the upper limit of the essen- 
tially marine beds of the Carboniferous system, and the nece<;sity 
for the establishment of a ^‘Middle Carboniferous Group,” by 
Prof Jl, Hull, I' R S The author, in this paper, divided the 
whole of the Carboniferoua rocks into successive stages from A 
to G inclusive, taking the Carboniferous beds of Lancashire as a 
type, and showed that these stages could be identified over the 
whole of the British Isles It was only recently that their deter 
mination had been made in Ireland, so that until now the mate' 
rials had nut existed for a complete correlation of the series in- 
the British. Islands. The following is an abbreviated statement 
of the representative stages in descending ordei 

lissentidlly Pre^hwdUt or JiMuarine^ one or two Alartne 

Bands. 

StauR G — Upper Coal-measures of Lancashire (2,000 feet) 
and other English coal fields Red Sandstones, Ac , of Botliwell 
and Ayr, in Scotland (Abcjciit in Ireland.) 

Stac.K V - -AUddle Coai-incasine\ of Lancashire, &c , with 
pnncipal coal scams (3,000 feet). "Flat coalscrics” of Scot- 
land. Present in Ireland (Tyrone, Kilkenny) 

B I ^entially Mar me. 

Stags E — " Gannistir Beds'* (Phillips), with manne shells 
and ihm coals (2,000 feel), in Lancnshiic. " Pennyslone senes” 
of Coalbrook Dale, South Wales, Ac "Slaty black band” 
tones of Scotland (Present in Ireland, Kilkenny, Dungannon, 
Lough Allen coal-fields ) Also in Belgium, Rhenish Piovinces, 
and Silesia, with numerous maiine shells 

Stage D — MiUsiont Gut iitnes ol England and Walc^ 
3 p 500 feet in Lancashire, " Jloorstone Rock” of Scotland, 
" T lagstone-siries ” of Carlow and Kilkenny , Millslone-giE ul 
E'ermanagh and Leitrim, with coals and manne shelh 

Stage C — Yoicdale Beds, 3,000 feet in Lancashire , Uppei 
Limestones and "Lower Coal and Ironstone senes” of Scot- 
land ; Shale senes of Kilkenny and Carlow ; Ironstone shales of 
Lough Allen, with marine shells 

Stage B — Carbom/trous Limestone Mountain Limestone 
of Derbyshire; "Scaur Limestone” in Yorkshire; "Lower 
Limestone ” (Roman camp) of Scotland; Carboniferous I.ime- 
ilonc of Ireland, 

Stage A. — Loioer Limestone Shale of England Calcifcrous 
Sandstone senes (" Tucdian,” Tale) of north of England and 
Scotland, Lower Carboniferous Sandstone, north ol Ireland, 
Lower Carboniferous slate, with Coomhola grits, with marine 
sheila, south of Ireland. (In Scotland, estuarine or lacustrine ) 

Palaeontological Results. — On making a census of the Molluscan 
and other losails from the vanous stages ^above that of the Car- 
boniferouB limestone (stage B) u dct^-mined by the paleeontolo- 


gist of the Geological Survey, some interesting results were 
obtained, showing the prevalence of manne conditions up into 
stage E, and a general change in the character of the fauna in 
the succeeding istages. Including only the area of the British 
Islands, it was found that no fewer than thirty-seven genera, with 
seventy- four or seventy- five species, of decidedly marine forms, 
occur in the Ganniater beds (stage R), of which all the genera 
and about forty species were known in (he stage of (he Carboni- 
ferous Liiuestone. The senes includes Phithpsta^ which has been 
found by Dr F, Romer, in the representatives of stage E in 
Silesia On the other hand, of the whole number of species in 
stage E (Gann IS ter beds), only six aie known in the overlying 
stages h and G, these being characterised by the prevalence ol 
bivalves of supposed lacustrine or estuarine habitats, variously 
called Unio and Anihraeosia Of ihe few spcLics of marine 
genera known m stage F (Middle Coal-measures), about five or 
BIX species are peculiar to itself, according to the determination 
of the late 1^1 r baiter Such a remarkable (U /Terence in the 
fauna of the Upper and Middle Coil-measures', as coinjiared 
with th.at of the Gannister beds, constituted, in the author’s 
opinion, sufficient grounds for drawing a divisional line between 
these two divisions of the Carboniferous senes. Of the several 
existing methods of classification adopted by different authors, 
none of them appeared sufficiently to recognise the palaeontolo- 
gical diblinctions and characteristics of the Beveral formalioiis, 
The large number of genera and species which are now known 
to range up from the Carboniferous I.imestone into the (iannistcr 
beds, and no higher, indicated the proper hon/on for a divisional 
line, m fact a paleontological break at the top of the Gannister 
beds. On the other hand, the mineral and pal neon toJogi cal 
differences between the Carboniferoiis Limestone and the over- 
lying Yoredale senes were suifinent to justify their separation 
into distinct divisions , while the Yoredale, MilUlone-gnt, and 
Gannister sene* are related by close mineral and palaeontological 
resemblances With a view, therefore, of bringing the classifi- 
cation of the Carboniferous senea into harmony wiih the cha- 
racter of the representative faunas, and the physical features of 
the successive stages, the author suggests that stages C, D, and 
£, composed of essentially marine bo1s, should be united into a 
Middle Carliomfcroua group , while stages 1' and G would 
remain as at present, in the Upper Carbomlcrous, llicir fauna 
being cssenbally of fresh water In the discussion which fol- 
lowed, Professors Ramsay, Boyd-l)awkins, Prcslwich, and 
Hughes seemed lo doubt the feasibility of permanently main- 
taining the lines of demarcalion laid down m the paper — On 
coal-pebbles and their derivation, by H K Jordan, T G S 

Physical Society, April 28. — Prof G. C Foster, president, 
in the chair — Mr W Ackroyd described some mclht Hs of 
studying bcicctive absorption in reUliun to the doctrine of aggre- 
gation. After referring to ihe absorption of iodine vaj o.ir .'intl 
iodine violet solutions he showed that an analogy exists beiwcen 
these solutions and the aniline dyen, and a methi^ was indicated 
by which the approxlmalc si/.e of the particles affecting light 
might be estimated — Prof H McLeod exhibited several forms 
of apparatus which he has, in conjunction with Lieut G S- 
Clarke, K 1. , arranged for determining the speed of machinery, 
Ac , from observations made on the ligurea produced by com- 
bining Ihcir motion with that of a vibnting body , a description 
of them has already been comniuniLaled to the Royal Society 
If a uniformly-moving point of light be reflected Iruui a mirror 
attached to a tunmg-lork vibrating in a plane at right-angles to 
the motion of the point, the rcflecled image will appear as an 
ordinary single wave, and a double figure of the form of a senes 
of figures of eight, caused by the overlapping of two waves, will 
be formed if a senes of points of light move uniformly with such 
n velocity that a point posses over two intervals dming an odd 
number of vibrations of the fork. If equidistant perforations be 
made in a circle on a disc which is [attached to a rotating axis 
and the number of vibi iiions of the fork be known, the form of 
figure reflected on to the screen will, theoretically, give the requi- 
site data for determining the rate of rotation of the disc, and further, 
a slight increase or decrease in this rate causes the figure slowly 
to move m the same or opposite direction to the disc, If the 
fork make 3,600 vibrations and the disc 100 revolutions per 
minute, the circle must be divided into seventy-two equal inter - 
vaU, but for such a number as loi revolutions 71 287 intervals 
are needed Thi^r fad would introduce some difficulty in pre- 
paring an apparatus for measuring the velocity of rotation so as 
to give the speed in whole numbers per minute, but it may be 
obviated by ruling couvergent white lines on dark paper and so 
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wrapping It round a cylinder that one line u parallel to the axis, 
an arrangement which gives every possible suodivision of n circle 
between any given Intervals The figures are then observed by 
examining these lines through a nano w sht m n. light opaque | 
screen attached to a tuning-fork or reed vibrating in a plane 
paiallel to the axis of the cylinder. This observing apparatus is 
moved parallel to that axis until the figure reoiains stationary, 
\ihe:n the number of rotations is read off on a graduated 
scale Conversely, if the number of rotations of the cylinder Is 
known, the period of the tuning-fork can be determined Inci- | 
dentally Prof McLeod explained a simple method of causing a , 
fork Lo vibrate, and the manner in which they have succeeded 111 
maintaiumg tlie vibrations of a reed It was found that vana- 
lions in temperature inlluence the determinations, Inasmuch as 1 
they cause the period of the iork or reed to vary When the | 
former is usetl it becomes necessary to deduct o oil per cent, of | 
the result Jor each degree centigrade of rise above the tempera- 
ture fur which the fork is set, and o 0277 per cent when ein- ^ 
ploying a reed 

Anthropological Institute, Apnl 24 — Mr John Lvana, | 
F R S , prLSuJmL, in the chair. — Dr John Rae read a papei on 
the migration:) oi the Lijquiniaux The cliief 'lUbjecL'i uf Dr ' 
Rae's remarks were two p.ip.rs read before the Ethnological 
Society, twelve years ago, IIk one by himself, the oilier by Mr ' 
Clement') R Miikham Dr Rae considered that Mr Maik- 
him’s present view was in accordance with what he (Dr Rae) I 
advanced in 1865, vi7 , tlial the route of the Lskiino must have j 
been along the coast of Amciica, across the Strait (northward) to 
Ranksland, and tlience to the Parry Islands, &c , where so many 
tiaces uf them remain He gave some 111 format ion regarding : 
various peculiarities uf the Eskimos, and exhibited a stone lamp, ! 
with a curiously sli.iped piece of stone, used for adjusting the wick, j 
which c insuts of a species of fibrous moss (sphagnum) b ought | 
with the Ump from Repulse Hay more than twenty years ago 1 
The lamp when lit gave a clear bright Hamc, from each of tlie ’ 
three bits of n oss used, without any perceptible smoke These 
form valuable articles of barter by the Eskimos m the neighb lUi- 
hood of such localities, with the more distant natives, for they 
^ceiTi lo be in alinoht universal use, from lleli ring Strait eastwaid 
tj Hudson JJay. — Mr Robert H Holt then read a paper on 
earthworks in Ohio, and Prof JJusk, IRS, described some 
skulls from the same jdacc. — The following gcndeinen took part 
in the disrussiona —Mr Ifjdc CUrkc, Mr Allen, the president, 
and olluis 

PARIi, 

Academy of Sciences, Apnl 30.— M Peligot in the chair. 
— The following papers were read — On a phenomenon of inso- 
lation of the eye, which has not hitherto been explained, by M 
Uhcvreul A few days before bt Hartliolomew’d day the Prince 
de Navarre (afterwards Ilenri IV ) being with the Due d'Alcnjon 
and the Due dc Guise, at the I,ouvrc, playing dice, they twice 
saw blood spots on the dice, whereupon they separated, in alarm 
M Chevreul explains the phenomenon as an effect of contrast of 
colours in sunlight, and gives some experiments m illustration 
Ma'cnal black appears red in reflecting white light — On car- 
buncular disease, by MM Pasteur and Joubert Are the effects 
due to the bactcndium or to a virus ? The bactcndium may be 
multiplied indefinitely in artificial liquids, without losing its 
action on the system, so we cannot suppose it accompanied with 
a soluble substance (or vims) producing, jointly with it, the car- 
buncular effects. — Probable consequences of the mechanical theory 
of heat, byM Favc He seeks to explain the phenomena attributed 
by M, Boutigny to the "spheroidal state,” by supposing that the 
calorific waves of the sidereal ether have a repulsive action on pon- 
derable matter Take the case of a little water poured into a red- 
hot capiulc The heated metal gives radiant heat, 1 e , impresses 
the ether with waves which are rapidly propagated. This mo- 
tion upwards counterbalances that due to the weight of the | 
watzr Ihe distance between liquid and metal depends on the ! 
vis viva developed by the ether The motion of oscillation u 
combined with one of varying rotation due to the resultant of the ! 
repulsive forces not pa.ssing through the centre of ^avity of the 
globule — On a new deposit of liquid mercury, indicated m the 
upper valley of I’llerault by M de Quatrefagcfl, by M Lcymenc. 
--On a new Arctic expedition of M Nordenskjold, by M. de 
Saporta He intends prolonging his exploratio/i as far as Behring 
Straits. The expedition is to leave Sweden in the summer of 
187S — Electro-sdicic light, by M Plante He calla attention to 
the b'-ight light produced when one or other electrode of hU 
lejondary batteries is applied to a tube or plate of glass. 


The glass is decomposed, and the luminous efTect is probably 
due to incandescence of the sUicium — On a process of solidi- 
fication of sulphide of carbon, by M. Mercier Treating 
oils with a little protochlonde of sulphur, a transparent 
solid matter is got, with nearly the elasticity of cauit- 
chouc. If a volatile liquid be added at the moment of mix- 
ture, as benKine, oil of petroleum, or sulphide of carbon, the 
sol idi he It ion takes place all the same, and thr volatile liquid is im- 
pnsoned as in a net-work, from which it can only escape slowly 
The mixture may hold even 70 per cent of sulphide of cirbon — 
On the treatment of phylloxerlsed vines with sulpho-carbonate of 
potash, by M Fatio —On the rooting out of phylloxeriseJ vines, 
|iy M Cornu — On the comparative structure of the roots of Ame- 
rican and indigenous vines, nnd on the lesion <■ produced by the 
phylloxera, by M Foei — On the regeneration of phylloxerise I 
vine-stocks by the employment of sulpho-carbonate of potash, by 
M Gueyraud — M Dumas presented the first document from a 
Commib<3ion charged by the Emperor of Brazil, to determine the 
geographical poslti ms of the principal points of the hmpiie 
It treats of the position of Barra do Firahy, relatively to 
Rio de Janeiro Observatory — Obsc^vatlon^ of Cornel!) If, 
(Winnecke) and HI (Swift, Borrelly), by M Wolf. — On some 
observations of suUr spots, by M. Denza This confirms M 
Janssen's observations. — On the surfaces whose principal radii 
of curvature arc functions of each other, by M Mannncim — 
Investigation of the law which a central force must follow for 
the tiajectory which it produces to be alwayi a conic, by M 
Daiboux. — On the laws of Kepler, solution of a problem pro- 
posctl by M BertranrI, by M Halphcn — Reply to a note of M 
Ivirchhoff on the theory of elastic plates, by M Levy —Singu- 
lar solutions presented in the problem of curvilinear motion of a 
point under the action of a central forcj, by M Boussmesq — 
On substances capable of being produced at a temperature above 
that which causes their complete decomposition, by MM Troost 
and llauteftiiille Examples are protoxide of silver, ozone, 
piotochloride of platinum, sesquichlorldc, protochlonde, and 
subduoride of siliaum — IToccss uf industrial preparation of pure 
sails of alumina, by M DacU — On monochlonsed acc one^, by 
M Ktard — Experiments proving that the septicity of putrefied 
blood IS due to figurel ferm.nts, by M Fcltz — On the fixation 
of tannin by vegetable tusues, by M. Miiut/ Thi tissue of 
champignons, especially, miy be ‘Manned" into a kind of 
vegetable leather — On gaseous exchanges between plants and 
the atmosphere , reply to ci iLical observations of M. Barthelemy, 
by M Mcrgct — Researches on the absorption and emission of 
gases by roots, by MM, Deherain and Vesque. — On the spon- 
taneous and regular movements of a submerged aquatic plant, 
Ciratophylluin demo sum^ by M Rodier. — On the presence of 
mercury 111 the springs of Roclicr (Puy-de-Dume), by Rf Garrigou 
— On a case of hereditary hemitena, by M Martinet — On in- 
crease of the production of springs^ by M. Cherdcbicn, 
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SCIENCE AND WAR 

"O ECENT wars have had particular interest for the 
man of science. If we go back some fifteen or 
twenty years and consider the different wars which have 
unfortunately occurred since that time, we shall find 
connected with each one of them certain features which 
undoubtedly mark progress in the art of killing and 
wounding. Some argue — and on very good grounds, no 
doubt — that the more sharp and terrible warfare is made 
the more speedily must it come to an end, and hence look 
with favour upon the means taken every day to rcndei 
weapons more dcstiuctive and the soldier more cunning 
in his dangerous trade. We do not propose to discuss this 
argument, nor to enter at all into any comparison between 
the wars of our forefathers and those of to-day, but at a 
crisis hke the present we need hardly apologise for 
bringing before our readers some points illustrating the 
marked influence of science upon modern warfare. 

Starting from the close of the Crimean war, the first 
in which the electric telegraph was employed, we find 
ample examples of the assistance furnished to the soldier 
by scientific research One instance taken from the war of 
185S is especially interesting The Austrians held Venice 
at the time, it may be remembered, and to protect the 
harbour, torpedoes were laid down The loipcdoes were 
fired by electricity, and contained gun-cotton, this being 
the first instance on record of the employment of electric 
torpedoes and of the newly-invented nitro-compounds. 
Noi was this all. The torpedo- system devised at Venice 
by the Austrian engineers had yet another point of scien- 
tific interest, A camera obscura was built overlooking 
the harbour, and upon the white table 'of this instrument 
were reflected the waters of Venice. As the torpedoes were 
sunk one by one a sentinel in the camera noted the place 
of their disappearance with a pencil, giving e ich torpedo 
a consecutive number. A row-boat in the harbour de- 
scribed a circle around the sunken torpedo indicating the 
zone of its destructive power, and the sentinel again, willi 
his pencil, made a corresponding ring upon the camera 
table In the end, therefore, while the harbour itself was 
apparently free from all obstruction, a very clter live 
means of torpedo defence was established, the key of 
which was only to be found in the camera obscura. The 
sentinel here had wares in connection with every torpedo, 
and was in a position to fire any one as soon as he ob- 
served— by means of the camera — the presence of a hos- 
tile vessel within the limits of any of the circles marked 
upon his white table. 

In the American war of i860, the electric torpedo, in- 
vented but two years before, played a most conspicuous 
rSle^ and formed indeed with the use of big guns and 
monitor ironclads, one of the most important features of 
the struggle, at any rate from a scientific point of view. 
The war of 1 866, when the Austnans suffered such a terrible 
defeat at the hands of the Prussians, will long be remem- 
bered as a combat between the old muzzle-loading nfle 
and the breech-loader, in which the latter was victorious. 
The Franco- German struggle of 1870 again, though 
marked by the employment of no special arm, if we 
VoL. XVI.— No. 394 


except the mitrailleuse, was assisted by important appli- 
cations of science ; to wit, the reproduction, by means of 
photo-lithography of the French ordnance maps and 
plans, which were distributed in thousands throughout 
the German army, and the establishment in France of 

poUe aDtenm to communicate with the besieged gar- 
rison of Pans. The regularity with which the mails left 
P.iris par ballon must still be fresh in the memories 

of our readers, the publication of correspondence from 
the French capital being maintained in our journals 
during the whole period of the investment. From Sep- 
tember 23 to January 28, when Pans was practically cut 
off from the rest of the republic, no less than sixty- four 
balloons left the city with passengers, mads, and pigeons, 
and of these only three were lost, while five were captured. 
The retuin-post by ‘^homing pigeons” was hardly so 
regular, but nevertheless half the number of despatches 
giver, m by correspondents at Tours and elsewhere, or in 
other words 100,000 messages, were by the unflagging 
energy of the postal authorities earned into the beleaguered 
capital The despatches, most of them as brief as tele- 
grams, weie distinctly printed in broad sheets and pho- 
tographed by the aid of a micro-camera , impressions 
upon thin transparent films were then taken and rolled in 
a quill attached Lo the tail of the winged messenger which 
was to bear them into Pans, Arrived at their destination, 
the tiny photographic films were enlarged again by the 
camera, and the despatches being once more legible, were 
distributed to the various addresses 

The present Russo-Turkish war cannot well be less 
interesting than those that have so recently preceded it^ 
and we may especially point out two directions m which 
fresh examples of scientific warfare will probably manifest 
themselves — m connection, namely, with the cavalry 
pioneer and the Whitehead torpedo Iloth of these will 
probably be seen m warfare for ihe first time, and before 
many days are past we may hear of their doings in 
action. 

'I he cavalry pioneer must not be confounded wilh the 
Prussian Uhlan who played so conspicuous a part in the 
last war The ubiquitous Uhlan, terrible as he was, 
did not work the injury which some of the Cossacks 
will have it m then power to inflict if accoutred as 
pioneers These are selected from the smartest and 
most daring troopers, lightly armed and well mounted. 
In a belt round their wauits they carry a few pounds of gun- 
cotton or dynamite, and with this highly dcstmcLive ex- 
plosive they may work incalculable hann. A small charge 
of gun-cotton placed simply upon a rail and fired with 
a fuze suffices to blow several feet of the iron to a distance 
of many yards, thus rendering the railway unserviceable on 
the instant. A trooper may dismount, place a charge at 
the base of a telegraph pole, fire it, and be in his saddle 
again within sixty seconds Wires may thus be cut and 
communication stopped m the heart of an enemy’s country 
by fearless riders, who have but to draw rem for an instant 
to effect the mischief, while lines of railway in the neigh- 
bourhood are entirely at their mercy. Even light bridges 
and well-built stockades may be thrown down by the 
violent detonation of compressed gun-cotton, and forest 
roads considerably obstructed by trees thrown across, 
which are never bo rapidly felled as when a siaall charge 
of this explosive is fired at their roots. 

D 
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The influence of the Whitehead torpedo, of which we 
have heard so much of late, will likewise he felt for the 
first time during the present war An implement so 
ingenious in its character that, as Lord Charles Bcrcs- 
ford the other day happily remarked, it can do almost 
anything but talk, is in the possession of both belli- 
gerents, and will doubtless be heard of ere long on the 
Danube and in the Black Sea These torpedoes arc 
manufactured at Fiume on the Mediterranean, and, like 
Krupp guns, arc to be purchased by any one who chooses 
to pay for them. 

The British Government manufactures its onn White- 
head torpedoes in this country, having paid several 
thousands of pounds for the piivdtgc. The machinery 
inside this torpedo is still a secret, which is smelly main- 
tained by our Government, but the principle of the inven- 
tion IS well known. It is a long cigar-shapcd machine 
measuring a dozen feet and upwards. In the head is a 
charge of some violent explosive, such as gun-cotton, or 
dynamite, which explodes as soon as the torpedo strikes 
an obstacle. The motive power is compressed au, which 
is foiced into the machine by powerful air-pumps, imme- 
diately before the torpedo is discharged into the sea, no 
less than 600 lbs on the square inch being the pressure 
exerted. The Whitehead is shot from a tube, and moves 
through the water as straight as a dart, the compressed 
air working upon a screw in the tail of the machine The 
delicate machinery pci mils the torpedo to SAVim at any 
depth below thesurfi'icc that maybe dcsiiable, and it flies 
straight in the direction it is aimed, at a speed of something 
like twenty miles an hour. If it fails to strike the foe, 
then the intelligent apparatus at once rises to thesuifacc, 
becoming innocuous as it doca so, and may in this condi- 
tion be captured without difficulty. 

A torpedo of this sort striking the sides of an ironclad 
would almost infallibly send her to the bottom, and 
although it has been proved that a netwoik or crinoline 
around the ship is capable of retarding the progress of a 
“ fish ” of this nature, and exploding the same harmlessly 
in its toils, it IS obviously a very difficult matter thus 
to protect one^s c raft Against heavy torpedoes, indeed, 
there seems no way of defence at all (the Whitehead 
generally carries a charge of 70 lb. or So lb., but moored 
torpedoes may contain a 500 lb. charge), and therefore 
Turkish vessels will have to give Russian ports a wide 
berth. All must remember how the magmficent fleet of 
the French was kept at bay by the torpedoes of the 
Germans in the Noith bea in 1S70, and the Black Sea 
ports arc no doubt similarly protected. So demoralising 
IS the dread of the torpedo with sailors apparently, that 
they will dare anything rather than venture into waters 
which conceal these cruel foes. 

H. Baden runcHARD 


THE OWENS COLLEGE UNIVERSITY 
QUESTION 

I N his address on Tuesday last week, at the London 
University, the Chancellor noticed in dignified 
and sensible words the proposed application of Owens 
College to the Government for a Charter of Incorporation 
as a university, either by itself^ or as the centre of a 
family of northern colleges. Nothing could well have 


been more unfortunate or ill-judged than the furious 
onslaught of Mr. Lowe, the member for the University, 
in the Fo> tnij^hily RiView The complaint of the Man- 
chester people is that the London system, however suitable 
in itself, hampers the educational activity and usefulness 
of institutions capable of an independent existence, and it 
was scarcely decent for the member for that university 
to step forward 111 her interests as a mere partisan of the 
stilt ii\ ijuo In fact there is no antagonism. Manchester 
has never denied that it is a good thing that thcic should 
be a university in London to examine all conicis. She 
has said that she thinks it a bad thing for institutions 
with a sufficient pcimancnt teaching staff, a large enough 
number of students .ind a solid establishment m the dis- 
trict to which they belong, to have to shape their work 
according to the ideas of -any central university that must 
suit all comers, Mr. Lowe is the one member of Parliament 
who should have held his tongue on the matter till lie was 
foiced to speak, because a hasty utterance on his part 
could not but seem to compromise his University. Lord 
Granville took pains to remove the injurious impression of 
an unworthy jealousy in London which Mr. Lowe’s article 
could scarcely fail to create He tells 113 that London feels 
''absolutely no objections of a merely jealous character,” 
and that London w^tnild have a " very friendly feeling to any 
university which, after due deliberation and with a sound 
regard to the real advantages of education, may hereafter 
be established " In that wise and sensible attitude it is 
open to the University to consider either of the two 
schemes suggested for the northern univci ity. The first 
of them, which is that favoured by the college authorities, 
is that Manchester should be created a university much 
as Glasgow is. Accoidmg to the views of the supporters 
of that scheme we should be prepared to multiply our 
universities as the Scotcli have done, by chartering 
One in any large town where its students and its en- 
dowments, its history and its reputation offer equally 
solid guarantees of permanence The other is that 
Manchestci should be the capital- pnnut^ inter ptUis — 
of .1 new northern university on the original affiliation 
basis from which London has departed. The weakness 
of the affiliation principle is that it is scarcely m nature 
that iL should not gradually relax, so that colleges should 
be affiliated on easier and easier conditions till it becomes 
useless to keep up the farce. But both schemes, the 
lattci of which, indeed, is Dr. Carpenter's, are practicable 
— both worthy of careful considcralicn and discussion — 
and it IS pleasant to see that the University of London, 
through her Chancellor, disavows any settled policy of 
obstruction. 

Lord Granville reminded his hearers of what most 
people have forgotten — the history of the incorporation of 
the Umveisity. It was a subject of excited debate in this 
country and in Parliament, foi ten years from its fiist 
inception. The project was started in 1825. Funds were 
then raised by subscriptions in 100/. shares, and the insti- 
tution was in activity in 1828. In 1830 an application 
was made to the Crown for a charter, and the charter as 
prayed for had gone through nearly all the necessary pre- 
liminary stages, when its progress was stayed by the 
opposition of Oxford and Cambridge, In 1833 the appli- 
cation was renewed, and it was supported by an address 
to the throne from the City of, London. It was opposed 
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by Oxford and Catnbndgej by the Royal College of 
Surgeons, by the teachers of medicine and surgery in the 
London hospitals, and by others. The matter was 
referred to the Privy Council, and argued before it in 
1834. There was no question then of anything so futile 
as what has been once or twice suggc'itcd for Owens 
College, the title of university, without the privilege 
of degrees. The Privy Council found the subject sur- 
rounded by difficulties, and adjourned its consideration. 
Shortly after, Lord Melbourne's Ministry, which was 
friendly, retired from office, and Sir Robert Peel's, which 
took the view of the old universities, succeeded. An 
address to the Crown, however, was earned against the 
Ministry by 246 to 136, on the motion of Mr. W. Tooke, 
praying that a charter might be granted to the University 
of London, with no lestnction but that they were not 
to confer degrees in divinity. The Privy Council was asked 
to rcpoit on the subject, but the report was delayed, and 
befoi e they presented it Lord Melbourne returned to power. 
In August, 1835, the Chancellor of the Exchc(|uer, Mr. 
Spiing Rilc, communicated to the Council of the evisUng 
University College that Government proposed to incor- 
porate by chartci as a university in London, a body of 
gentlemen eminent in learning and science, with the power 
of examining and granting degiecs in arts, medi- 
cine, and laws to students of ((rtaui in Lon- 

(ion, ihcnin named, and of oLheis existing throughout 
the country to be afterwards recognised, as well as of the 
schools of piofessional education. This university was 
to be supported by an annual grant "I here were to be 
no religious tests The existing body, which called itself 
the University of London, received a charter as a college 
and was named as one of the colleges entitled to submit 
students for examination. The two charters to the new 
university and the new college were issued on November 
28, 1835. "Phey have been several limes modified The 
list of afliliated colleges was always large/' and .as the 
Senate of the University had no control ov'cr the afliliatcd 
colleges it grew unwieldy, institutions of the feeblest 
character receiving alliliation In 1863 a charter was 
granted empowering the Senate to admit persuns not 
educated in affiliated colleges to examination, and this 
decision creates the University of London of to-day as 
distinguished from the institution of the same name 
founded in 1835 About lialf the students now come 
from affiliated Colleges and half from anywhere or no- 
where. The examinations must be fixed in view of this 
fact, Examiners must Lake into account as a most vital 
matter the books on the subjects of their examination 
which are readily accessible to students, and they cannot 
shape their examinations in view of the practice in teaching 
of any one or more of the affiliated colleges. We hojje 
that the proposed university of the north m.'iy have a 
shorter novitiate, and that she may be conducted in as 
elevated a spirit and with as resolute a desire to promote 
the interests of literature and science as the University of 
London has been. It would have been a painful spectacle 
if the youngest of our Universities, forgetful of her own 
early struggles, had spent her energies m an opposition 
which Oxford and Cambridge have thought unnecessary 
or unworthy of them. The speech of her Chancellor leads 
UB to hope that the claims of the proposed.new university 
will be considered calmly and^n their ments/ 


NICHOLSON^S ^^LIFE-HISTORY OF THE 

EARTH'' 

The Ancient Lt/e-Hi^tory of the Earth; a Cotnprehenstve 
Outline of the Pnticiplcx and Leading Facts of Faheon- 
toloi(ical Silence by II. Alleyne Nicholson, M D,, 
D Sc , M A , Lh.D (Gotr ), F.U S E., F.L.S., Professor 
of Nrilural History in the University of St. Andrews 
(Edinburgh and London William Blackwood and 
Sons, 1877 ) 

^r^'HERE 15 no feature in which the ordinary geological 
-L manuals in comitioii use in this country are more 
deficient than m the sketches which they give of the 
leading chai acterisiics of the animal and vegetable life of 
the successive peiiods which they describe. 'Ihe truth of 
this remark will be made strikingly apparent by a com- 
parihOn of the woiks in question with some of the best 
German treatises on geology, such as those of von 
Hauer and Credner, and still moie if we examine them 
side by side with that most excellent of tcxl-booki, Prof. 
Uana's “Manual of Geology" 

.Some wi Iters on geology in this country would indeed 
appear to hold the opinion that, since the succession of geo- 
logical form.ilions was first determined in our own islands, 
an appeal to the facts of British stratigraplucal geology 
must m every case be final in deciding^ all difficulties 
winch may aiise concerning the definition and limits of 
the different systems of stratified locks in every part of 
the globe. Hence the contioversics which have taken 
place in this country concerning the boundaries between 
the Ca.inbrian and Siluri.in, the Devonian and Carboni- 
ferous, and the Permian and Trias have acquired an alto- 
gether factitious importance, and undue weight has been 
attached to the inlcrpictation of some obscure section, 
the significance of a local unconformity, or the appear- 
ance— often a fallacious one — of a gradual transition 
between two sets of beds, while far moie suggestive facts 
connected wjtli the relations of the fossil contents of the 
two series of rocks aie too often altogether lost sight of. 

But It cannot be too strongly impressed upon the minds 
of English geologists that the district in winch a system of 
strat.i lb first detected may not necessarily be the one in 
which It IS best adnpted to serve .is the type of that 
seiics ; that as a matter of fact the bc'^t illustration 
of the features and relations of the Cambrian and 
Siluiian IS to be found, not in Wales, but in Bohemia j 
and of the Hevonian, not m Devonshire, but in the 
Eifel F.nglish students, too, need to be reminded that 
the classification of the stratified rocks is based not 
upon the occurrence of certain physical breaks, in the 
continuity of a senes of beds, which are often, indeed, 
of very local character and small importance, but upon 
the great principle that each formation is characterised 
by a well-marked and distinctive fauna or flora. Con- 
cerning the fact, position, and significance of many 
of the physical breaks in the succession of forma- 
tions, the ablest field-geologists, such as Sedgwick 
and Murchison, Jukes a.id God win- Austen, have fre- 
quently arrived at very opposite conclusions , and the 
importance which has been attached to these discussions 
on points of details has doubtless led many to entertain a 
notion of the instability of the foundations of the geolo- 
gical systems of classification which is very far from 
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having any real foundation in fact For it must not be 
forgotten that, however certain questions now pending 
concerning the nomenclature of the Welsh strata may 
eventually be decided — and these questions of nomen- 
clature and priority are, after all, of very secondary im- 
portance— the grand fact first clearly determined by the 
discoveries of the illustrious Barrande in Bohemia, that 
there can be distinguished in the senes of older Pala?ozoic 
strata three great divisions, each characterised by a well- 
dchncd'fauna, is quite independent of these controverted 
points, and its value cannot be affected m any way by 
ihcir decision cither one way or the other. 

It will be manifest from what we have said above that 
we regard the present worlc of Prof Nicholson as dealing 
with a subject in connection with which the want of a 
competent text-book 111 this country has long been a 
serious evil , and of the general accuracy and reliability 
of the information supplied by this convenient little 
volume we can also speak m terms of high commendation. 

Prof. Nicholson has wisely availed himself to the fullest 
extent of woodcut illustrations in aid of his descriptions 
of the fossil forms , and the 270 engravings, many of them 
containing illustrations of a number of different species, 
will be a great boon to the geological student. Some of 
these woodcuts now appear for the first time, but others 
have already done duty m the author’s previous writings 
We cannot unfortunately award anything like equal praise 
to all these illustrations, for while some of them are of 
exquisite truthfulness, detail, and finish, certain others 
are so coarsely executed and so wanting in character, that 
it is a marvel to us how so accomplished a naturalist as 
the author could have ever permitted them to dis- 
figure his pages There is one omission 111 connection 
with the illustrations, which will greatly detract, we fear, 
from the value which they would otherwise have for the 
student, namely, the absence of indications of the number 
of limes which the scale of the drawings is magnified or 
reduced from that of the original objects Every one 
engaged in teaching is aware what erroneous notions 
concerning fossil forms are often propagated by want of 
attention to this detail. 

In his discussion of the characters distinguishing the 
flora and fauna of each of the great geological periods, 
Prof Nicholson is usually very clear in his descriptions 
and happy in his choice of typical foi ms. The gieatest 
danger which besets the writer of sucli a work as the 
present is that of overwhelming the student with masses 
of detail, unrelieved by those broader generalisations 
which may serve to aid his memory in grouping the facts 
about convenient centres. Had Prof. Nicholson in the 
present work prefaced each of his descriptions of the 
great geological periods with a succinct statement of its 
leading paleontological characteristics, and also furnished 
similar summaries for the greater epochs, we cannot but 
think that the work would have been far better adapted 
to the wants of the student, and at the same Lime its 
suitability for general readers would have been in no viise 
impaired. 

The references to authorities at the end of the chapters 
will be found useful by all classes of readers, and the 
general remarks on the " Pnnciples of Pal.Eontology ” 
with which the work opens will sufficiently prepare those 
who may be totally unacquainted even with the funda- 


mental facts of geological science for a profitable perusal 
of the succeeding chapters. The work before us con- 
stitutes a popular exposition and summary of the facts 
of paliBontology, suitably arranged for beginners ; but 
as a text-book for the more advanced student of the 
science, it still leaves much to be desired. We search 
it in vain, for example, for information on many im- 
portant questions, such as the classification of the mul- 
tifaiious forms grouped under the name of Ammonites, 
and we sometimes find obsolete names employed for 
certain genera and species There are certain obvious 
errors and omissions which will doubtless be corrected 
and supplied in a subsequent edition of the work— such, 
for example, as the table of Cambrian strata on p 79, 
and the absence of all notice of the remarkable Devonian 
fossil, Cakeola sandaltna. 

As a compact and popularly written introduction to a 
very impoitant department of science, Prof. Nicholson's 
new work may be safely recommlended , and it is well 
worthy to take its place among that senes of useful 
manuals for which we are already indebted to its indus- 
trious author 

OUR BOOK SHELF 

Geological Survey of Canada. Refoit of Pio)(ress foi 

1874-75. Alfred R. C. Sclwyn, F R S , F G S , Director 

(Published by Authority of Parliament, 1876 ) 

Ai THOUGH Mr Sclwyn, like his predecessor. Sir William 
Logan, has the highest possible ideal of the importance 
of pure geological mapping, the necessity for the rapid 
exploration of .1 v.Tst unsurveyed new land simultaneously 
with the development of rich coalfields, compels him to 
employ two very different systems of woiking With a 
staff of only ten geologists, two-thirds of whose time is 
engrossed by topographical prelimin.iries, the usefulness 
of the survey as a whole must depend to a great extent 
on the judicious determination of the degree of import- 
ance attached to the details of its variou'i parts. Accord- 
ingly, Mr Sclwjn has confined the detailed mapping to 
the settled eastern sea-board, carrying on at the same 
time reconnaissances in the central and western regions, 
where complete maps will not be demanded for some 
time to come 

During the past year Mr. Selwyn has been able, in 
addition to his administrative duties, to overtake some 
field-work, chiefly .among the palaeozoic rocks of New 
Brunswick and the coalfields of Cumberland .ind Sydney 
The R^eport contains two geological maps of portions of 
the Cape Breton Coalfield, by Messrs. Robb and Fletcher, 
exhibiting all the completeness of the British coalfield 
maps. 

Mr. R W Ells furnishes a map and report on the 
hematite ores of Carleton County, New Brunswick, The 
ore appears to occur in veins along the stiike of liighly- 
inchned Silurian rocks. 

Mr. Henry G. Vennor has been surveying in the 
Laurenhan region of Frontenac and Lanark Counties, 
and embodies the results of his labours in a map and 
report It appears that apatite mining in this district has 
recently ceased to be a profitable industry. Mr Vennor 
sees the cause of failure in the injudicious and costly 
manner in which the mining was earned on. Iron ore 
(magnetite) occurs at Eagle Lake in a bedded form, 
associated with homblendic and diontic rocks. 

Mr. Robert Dell and Mr, Joseph Spencer describe the 
country between the head-waters of the Assmeboine 
River and Lakes Manitoba and Winnepcgosis. During 
a rapid survey of this little-known tract, they recorded the 
occurrence of Laurentian schists and rocks of Huronian, 
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Devonion, and Cretaceous age. They also made many 
valuable observations on the superficial deposits^ as well 
as on the physical geography of the legion. An interest- 
ing point in their report is the frequency of old beaver- 
dams in places where there is now little or no water — an 
evidence of the former greater humidity of the climate. 

In British Columbia Mr. James Ricnardson continued 
his explorations. He traversed metamornhic crystalline 
rocks (auriferous) extending over seven degrees of lati- 
tude and SIX of longitude. The complicated structure of 
the Nanaimo coalfield was further investigated^ but the 
work is not yet complete. 

Mr J. Lionel Smith reports on the salt manufacture 
and trade of Ontario, and makes some interesting and 
useful comparisons between the various processes for the 
treatment of the brine in Canada and elsewhere. 

Mr. J. Harrington closes the volume with notes on 
Canadian rocks and minerals. 

R L Jack 

The Schools of Forestry tn Europe, A Plea Jor the 
Creation of a School of Forestry tn Connection with the 
Arboretum at Edinburgh, By John Crombie Brown, 
LLD., &c. (Edinburgh Oliver and Boyd.) 

This pamphlet is written in the form of a letter or address 
to the Lord Provost of Edinburgh and the promoters of 
the Arboretum at Inverleith, and is in short a strong 
argument in favour of the formation of a school of 
Forestry to be connected with the Arboretum Dr. 
Brown shows that in France, Spam, Italy, Austria, 
Poland^ Russia, Finland, Sweden, and in fact in almost 
every country except Great Britain, its Colonial depen- 
dencies and the United States of America, such schools 
exist under Government authority, and it is in these very 
countnes that such schools would be of immense utility. 
The proposed curriculum of three years' study sketched 
out by Dr. Brown as likely to prove advantageous is, in 
the main, good, but wc think that the French and German 
languages should be taken before the end of the third year 
The notices of the arrangements and systems of studies in 
the various Continental forest schools are not without in- 
terest. Dr Brown concludes his **plea" with a com- 
parison of the English and Continental forests , the extent 
of the latter, together with the threatened lack of fuel by 
the extinction of forests as against oui supplies of this 
necessary article from coal mines, being, no doubt, among 
the principal causes of the decrease of forest training in 
this country, The lack of special literature on the sub- 
ject in the English language also compares badly with 
that of the Continent, 

Unser Sonnenkorper nacli seiner physikalischen^ xprack- 
lichen und viytholo^ischen Seitc hin bftrachtei. By 
Dr. Schmidt. (Trubner, 1877) 

Dr. Schmidt has more learning than method. In fact, 
he belongs to that school of paradoxers who are less 
common in Germany than in this country He proposes 
to show that the sun is a cold inhabited body, heat being 
developed by the friction of its rays against the earth and 
other celestial bodies. Upon this physical theory he 
superimposes his mythological one. Words which have 
a slight resemblance in sound and meaning are gathered 
together from all parts of the world and assumed to be 
connected m spite of their belonging to different families 
of speech. Out of this hodgepodge are extracted such 
conclusions as that the sun- god was believed to illumine 
the dead in Hades or that the snake represented the 
return of Apollo to the light of day. But the philology of 
the writer mav be easily appreciated when we find him 
speaking of " the Armeno- Caucasian family, to which 
belong not only Semites and Aryans, but also some 
Turanian tribes," and intimating that the roots of the 
Chinese language are allied to those of the "Arnieno- 
Caucasian." As might have been expected, Dr. Schmidt 


s not always right m the words he quotes from the 
numerous languages^ ancient and modern, which he has 
'aid under contribution. 

LETTERS TO THE EDITOR 

[ The Editor does not hold him ujf responsible for opinions expressed 
by kts correxpomients Neither can he unaeiiake to return^ 
or (0 correspond with the writers of rejected manuscripts. 
No notice is talen of anonymous communications 
The Editor urgently requests correpoudents to keep their letters as 
short as possible The pressure on his space is so great that tt 
IS impossible otherwise to ensure the appearance even of com- 
munuations containing interesting and novel pu ts ] 

Passage of Plants Across the Atlantic — Haplomitrium 
Hooken, Lyell 

PjioF. Uni.kr arrived at the conclusion that in Tertiary tunes 
there was a passage of plants from America lo Europe A 
plant found by myself last year m the Island of Dominici, West 
indies, led me to think it probable that there had been an 
extension of at least one plant in the opposite direction The 
plant to which I refer is one of the Hepatico?, lliipiomitrium 
hooken of Lyell It diiTcrs so much from other HepaLic.L that 
I was able approximately to identify it on the spot where I 
found it in considerable abundance Should it prove Lo be 
specifically distinct, my re in 'irks may still, to some extent, hold 
good, It was growing m .a dark, shady spot on the north 

side of a mountain at an elevation of about 4000 feet IJ 
hookeri is generally distributed over Hie North of Europe, but I 
cannot hnd lliat it has ever befoic been found out of Europe, 
Dr Oliver kindly informs me that there are only European 
specimens in the herbarium at Kew f have failed m obtaining 
information of its occurrence cither in North or South America, 
or in the intermediate islands. Nees nb J'.senbeck, m his 
“ Synopsis Ilepaticonim,” whilst recording a large number of 
llepaticm from the West Indies, mentions II hooken only from 
Europe Now it is by no means an inconspicuous ydant, and it 
seems altogether unlikely to have been overlooked by such care- 
ful observers as Swartz and others who have studied the IlepitiCLi; 
of the West Indies Hence I draw the following inference?, to 
which maybe attached a greater or a less amount of prob.ability 

1 That the biological centre for II hookei'i is Northern Euroiie 

2 That It hiB thence crossed the Atlantic m a railier narrow 
zone 3 That it did not rctacli the Continent of America, 
This, of course, is suliject to correction It may have been 
found there From the great extent of territory and variety of 
climate on the mainland, I think if it had ever reached America 
it would still be found there 4 That it may have reached the 
West Indies and have died out from Cuba, Jamaica, and other 
islands, through the prevalence of dry seasons, befoie the lower 
Cryptogamlc plants were stiitbed by competent botanists, 5. 
That it hajs remained in Dominica because of the altogetjicr 
peculiar moisture of the climate m that island 6 That it has 
not hitheito been found in Dominica betAUse, from some reason 
unknown to myself, botanists seem to have neglected this true 
pearl of the Antilles, matchless in the beauty of its natural 
scenery, and in the wealth of Us Cryptogamic flora. 

II hooken IS noticed as peculiar m not recovering its fresh- 
ncas when moisiened after having lieen dried This I found to 
be the case On being carefully moiaiened about 1 ight months 
after it was collected and dried it remained fUccul, wliilU the 
rest of Ihe mosses and llcpatiea: from Dominica, when similarly 
treated, looked as fresh as when they were gathsied. But II 
hookeri exhibited another peculiar’ ty even more remarkable, for 
It alone of all the MuScine^ that I biought home, grew and 
produced fruit after so long a period of desiccation The fruit- 
ing parts of a specimen which I sent to the herbanmn at Kew 
were entirely developed in a moist case on the table at which I 
am now writing It jeems as if the plant. Incapable of the 
imbibition or intusBusception of moisture sufficient lo restore the 
freshness of its foliage, nevertheless retained, in a very unusual 
degree, its capacity for such development as might secure the 
continuance of 11? species. Such a speciality no doubt favours 
the suggestion that II hookeri may have crossed from the East, 
but t confess myself inclined to be suspicious when coincidences 
run too much on "all fours.*' I found many mosses m Madeira 
and several lichens in Jamaica, which I have been quite unable 
to distinguish from British species These may be common 
cases of widely distributed forms. //. hooken does not appear 
to be of this class. Hbnry 11 . lIiGQiNi> 

RainhiU, May 2 
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Patenai m Ceylon 

I H EGRET that through an accident I was able only yesterday 
to read Mr. llcelis’s reply to my letter on the subject of patenas 
la Ceylon. 1 have not a copy of my own letter by me and 
Ihejefore cannot speak with certainty, but I believe that I only 
suggested that the cropping out of the thick band of quartutc 
amongst the gneiss was snfhcient to explain the existence of 
many of the larger patenaa in the Kandyan Province, The im- 
mense majority of the smaller and more isolated palenas I am 
fully aware cannnot beexplamed on my supposition, nor can they 
at present be explained on any reasonable supposition. 1 do not 
think, however, that even the most supcrhciai observer can have 
any doubt os to the large patctia mentioned in my letter between 
Pussellawa and Rambodde, covering several thousands of acres, 
being entirely due to the quarUite band that lies above it In 
regard to the Dimbuia patenas it is no doubt true that gncias is 
almost always found underlying the soil, but this does not prove 
that the pntena soil la derived from the gneiss. The depth of 
the rock below the surface is against this view, especially when 
taken in conneLtlon with the fact that I was never able to trace 
in the case of patenaa as I did in scores of cases of jungle land, 
in railway and road cuttings throughout the Kandyan Province, 
the gradual changes from the haul rock upwards to the surface, 
which show that ihe soil has l>een produccit by the disintegration 
of the gneiss m situ The denuding forces at work among these 
mountains are so excessive (according to an estimate made by 
myself at Pussellawa the denudation waa no less than ten indict 
in thirty years on land cleared for coffee) that strata probably 
of many Lhou^ands of feet in thickness have been earned away 
to the low country and the sea It is not, it seems to me, at all 
on improbable supposition that in Dimbula ami Ouvah a band 
of quartzite has during this denudation been disintegrated, and 
that lU remnants arc found now m isolated places rcstmg on tlie 
gntjss. The limisloiic mentioned by Mr JJcelis as occurring 
in the Ouvah paleiia district proves, I think, a point m my 
favour, for the same kind of limestone is more plentiful in the 
neighbourhood of the quart/ite band between Pussellawa and 
Rambodde than in any other district with which 1 am acquainted, 
there being no leas than five entirely isolated spots near iJicsc 
villages where it occurs This limestone is highly crystalline and 
of the same age a-s the gneiss, for 1 have found it at the upper 
fall at Rambodde passing almost imperceptibly both above and 
below into the gneiss It is here about 450 feet above the upper 
surface of the quartzite band, where it crops out m the lower fall 
Its stratified character may be readily seen at Pussellawa by the 
bands of mica fragments that run through it in almost hori- 
zontal directions 1 have never heard ot this limestone covei- 
ing any extensive area except at Matalt, where there must 
be '5ome hundreds of acies of it In other localiliLs that 
I have YJsilcd jL cover-u only an acre or more frequently 
only a fraction of an acre 'i'he soil produced by Us disin- 
tegration IS, I believe, the richest in tlic island, as is shown 
by the fact that the hniLstone after being burnt is frequently used 
as a manure for coffee trees, and that the jungle growing below 
such rocks is generally of the 1 ichcst description I can scarcely 
therefore think that any considerable area of patena soil in Ouvah 
is formed by the dismtcgration of limestone, although it is quite 
consistent with what occurs at Rambodde that limestone should 
be extensively found in the neighbourhood of a large patena 
As to the quality of the soil on the Ouvah patenas the test 
generally applied by planters is chat of the power of the coffee 
tree to pr^uce fruit This is manifestly not a perfect test. 
Climate counts for a great deal, and the climate of Ouvah is 
recognised os the most favourable in Ceylon for the production 
of coffee, whilst that of l^imbula is acknowledged to be too 
humid for the perfect fruiting of the plant. I remember a per- 
tinent remark made to me by a successful planter in regard to 
the relative values of soil and climate in the growing of coffee 
“Give me the climate and 1 can make the soil.^' It is an 
exaggeration, but there is sufficient truth in it to illustrate well 
the point 1 am urging 

FinaJly m record to abandoned clearings falling back not into 
' ‘ chenm and j uncle but into patena land, 1 must confess I 
never met with an instance of it, and with Mr. Heelis’ permission 
1 would suggest that the Dimbula cricket ground is scarcely a 
CAM in point. It 15 probably the Interest of the owner to keep 
it ID gross and to prevent seeds accideataliy earned to it from 
taking root But ^suppoamg it were surrounded by forest and 
left to itself for twenty years, would it ot the end of that period 


be still in grass, or would it have returned to ^'chena"? If it 
were cenume patena Und, it would remam so, for plants acci- 
dentally imported into It would find no nourishment, but if it 
Were impoverished jungle soil, I am Inclined to the opinion that 
there would stiJi be sufficient unextracted nourishment to enable 
at least the hardier species to grow in a stunted form until humus 
was deposited, when forest would succeed, Whilst differing 
from Mr Heelis on the several points of his letter 1 cannot omit 
to thank him for the courtesy with which he has expressed hli 
opinions. R. AhujvY 

Ouseburn, May 10 


The Greenland Seal Fiahery 

Anoi HER year has passed and no steps have been taken to 
put some leslriction upon the cruel and wasteful manner m which 
the seal ffsheiy is prosecuted Warning after warning has been 
given, and still nothing has been done. In 1 868 Dr. Brown 
wrote (/^or. Zool. Soc , p. 440) : " Supposing the sealing prose- 
cuted with the same vigour aa at present, I have little hesita- 
tion in stating my opinion that, before thirty years shall have 
passed away the seal-fishery, as a source of commercial levenuc, 
Will have come to a close.” This season the Dundee vessels 
have been turning their attention to the Newfoundland seals, for, 
says a paragraph in the Daily AVwj, " Capt Adams has for some 
yeais been of opinion that that groimd [the Greenland seal- 
is practically used up, and hence his visit to Newfound- 
The small success of the Greenland scalers this season 
fully conoborates Gapt Adams’s opinion, and forms a practical 
comment upon Dr Brown's prediction 1 

From the same source {Daily Ntios) I learn that advices of 
a very gratifying character have been received from Newfound- 
land The Pant/itr lias taken 20,000 seals, the Nfpluue 
the Aictu 24,000, the Am 01 a 15,000, and high expectations 
have been formed reg\iding the suecess of tlie whole fleet These 
four vessels have secured 8g,ooo seaU , Capt Gray says 20 per 
cent may be added to the number of seals actually taken for 
those mortally wounded and lost, and that as these are bleeding 
sells each ohl one will leave a young one to die of starvation 
(See letter in Land ainl iral j, May 9, 1S74 ) The result will be 
that these four vessels dcblroyed 213,000 seals ' Similarly 
'* gratifying ” advices have been received from the other vessels 
of the fleet. 

If (he Royal Society for Prevention of Cruelty to Animals 
and llie anti- vivisection advocates really wish (o do service 
in the cause of humanity, let them leprmt Capt Gray’s 
letter and distribute it broadcast, nor let them cease their 
efforts till a proper close lime is obtained for these persecuted 
animaR ApaiL from all questions of humanity, common 
prudence would dictate that so nch a source of revenuci which, 
if properly cared for, may last an indefinite period, should 
be secured from the rapacity of those who will otherwise soon 
bring about its extinction Now is the time for considering the 
steps which should be taken to bring the matter before the 
Governments concerned , if left till later in the year hasty legis- 
lation will probably, as in the last attempt, end in failure 
Norwich Thomas Southwell 


fishery J 
lancL^ 


A New Lecture Experiment for Proving the Compound 
Nature of White Light 

The old method of showing the compound nature of light by 
the composition of artificial colours on the lecture-table, u to 
arrange the various colours in the proper proportion on a disc 
and to revolve this disc rapidly, but a pure white cannot be pro- 
duced by this method since there is necessarily a partial absorp- 
tion of rays on every part of the disc 

My method is to arrange seven lanterns, in the first place, 
so os to project their several circles of light side by side on a 
white screen, then to colour each circle by introducing slides of 
glass stained to imitate the seven colours of the spectrum (the 
proper intensity of colour being found by trial) , we thus get 
seven circles on the screen coloured from red to violet and 
arranged side by side Then by turning the several lanterni so 
that the projected circles shall exactly overlap each other we get 
one circle of white light, proving that the seven colours together 
make white light 

The some encct can be produced with five colours only if pro- 
perly selected , and even two, the ordinary cobalt blue and OMp 
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orangCp will nearly do If tbe^c tu^o Last be made lo partially 
overlap the effect is very sltikme. Wm Tkurit.i, 

Siransea, May 6 

The Araucaria 

In your first number for March lost you express your surprise 
that we should still be ignumnt regarding some impoitant phases 
of salmon life ; but there is a qutstjon relating to facts much 
more within the sphere of our daily observation on 'whicli 
aulhonticfl differ as much Docs the common Araucaria ( A, im- 
bricata) require one year or two for the growth of a shoot on the 
main stciOf estimating a shoot as the growth between two whorls 
of branches ? Every gardener whom I have consulted on the 
subject jn Scotland, from north to south, fays positively that it 
requires two vears, while the few of whom I have had any 
opportunity of inquiring in the south of England, decide equally 
positively ill favour of one year Trof lialfour agrees with the 
former in as far as Scotland is concerned, while a gentleman 
residing on the border between the two couniries, informs me 
that some of his have grown at the rale of a shoot in two ycar^, 
others of a shoot annually, while a few show only a shoot for 
every year and a half since they were planted It has been sug- 
gested to me that the difference, if it really exisi, may be due to 
the more favourable climate of England , hut araucarias may be 
seen growing as freely and as healthily m Ross-sbire as in Kew 
Gardens. It would be satisfactory Lo have more general infor- 
mation on the subject from England and from the Continent of 
Europe, and still better to have iL from the native countries of Ihc 
tree. 

There 13 another question equally important regarding it, 
namely, when the shoots are biennial, as they undoubtedly arc 
m many cases, is theie a Umber nnglu the ^tem for every year's 
growth, or one for every whorl of branches ? Un that point also 
the ev'idcncc is contradictory 

jAMtS Ei I 10 r 


The Hibernation of Swallows 

In connection with the Duke of ArgyllS letter on this subject 
(Nature, vol xv p 527) there is an interesting communication 
in the OrnUhoIo^ufbfs tentralblait of May 1 frnin Herr J 
Rohweder, under the head of “Ornithological Notes from 
Schleswig-llolstcm " Herr Rohweder certifies to the compe- 
tency and trustworthiness of the observer who communicated the 
facts to him. After the house-swallows {Ilirundo urbica) In the 
autumn of 1S70, from the beginning lo (he middle of September, 
hod held their usual asaembbes by hundreds on the sunny side of 
the roofs, stormy and rainy cold w^cathcr suddenly suporveneil 
As suddenly did must of the sw'allows take their departure for 
the south The few that remained behind flew about restlessly 
and anxiously, unable 111 the cold north wind to obtain ^luflficieiit 
insects lo appease their hunger Within a day after the others 
these also disappeared. Ihree days after, during which time 
no swallow was observed, Herr l^uhweder's informant saw 
peeping out of the entrance of some ncsls under the projecting 
root of the east side of his house, here a wing, ther^ a tail 
or a few feathers. A ladder was obtained and the nests tapped, 
but no motion On pulling at one of the overhanging wings a 
swallow was dragged out It was alive, but seemed paralysed. 
AAer the swallow was held in the hand awhile it flullered about 
a short space and then fell to the earth A second bird behaved 
in the same way, and a third showed few signs of life. A fourth 
appeared quite lifeless. In other nests six, and ten, and even 
fourteen swallows were found huddled together. Their condition 
was similar to those first found. 1 he birds near the entrance ol 
the nest appeared in a state of sound sleep, while those furthe 
Id showed no signs of life The former soon were able to fly, 
with difficulty, a larger or shorter round, only one flying in a 
coDsidenble distance ; the latter were thrown on a neighbouring 
heap of straw. On the following day, when the obsciver re- 
turned, no birds were found. The exact locality of these observa- 
tions IB not given. X, 


Two Remarkable Meteors 

Whilsi walking on Sunday night with a friend, alroul 1035 
my attention was directed to a beautiful meteor, of a ruddy hue, 
not unlike Mara. It appeared a little to the aoulh of Arctunis, 


and after j>asiing along wuli a slow motion m an ea^teily direc- 
tion, throwing out sparks meanwhile, disappeared near 1 1 erculis 
In size it steined to be about four times as large as Jupiter, and 
continued visible fur three ni four seconds. Aliout half a minute 
afterwards it was followed by another from the same quarter, 
which Look almost exactly the same direction as the other. In 
colour and appearance it resembled the first, but was not quite 
so large. It rcmaired visible about three second*. The 
sky at the time was heauliftiliy dear, and there was little or 
no wind 

KoUingdean, llngliLon, May 14 \V. If S J ITuvr: 


Yellow Crocuses 
(TranslaLiun) 

I have observed here that Hpairows have shown a M:ry 
considerable partiality for y How crocuses duiing this “^pniig. 
My neighbour and T vied with each olher rn our tjuirg beds , he 
excelled in yellow crocuses and hyacinllis, I in while and bine 
crocuses One beautiful Sunday the whole of his crocuses were 
found bitten ami lorn by sparrow®, 'ind, what is nnlewnrlliy, also 
some yellow crocuses which Iiarl £onu.how waniltrLd into mv 
lot, while the blue and white rtniaiiied almost iinloiirlied ShuuM 
this be rcg.arded as an oversight, or \^as it a matter of taste? 

So far the fact is inconleslable, but it has not bekne Ijeeii 
observed by me, though 1 am an old omatcur. d’o be sure, for 
the last SIX years, I have always 1 ecu, about I'le lime cpf 
blooming, absent at the Keichijlag, iiid perhaps, ihcrtfoie, have 
forgotten early single obscrvilions It may not be possible to 
obtain a poMlive explanation The dryness of the spring, per- 
haps tlie ctjlour-‘'':nsc of the bird, or cvliv a more or less delicate 
mixture of the id-int-sap may account for it— qmen ’ 

Hamburg, May 12 \V \ on EupmH' N 

ditor of the /la/ua 


Sound and Light 

I siioui n like lo learn if the following plienomcnon is well 
known and alluded lo in scicntilie writings. \\ hilc lying awake a 
few mornings ago, with my eyelids closed, I was slirtled by a 
railway uJiistle At llic same instant J iiLJcencd a bhi/e of 
light on a dark ground seeming'y i few yards oil I maile in- 
quiry of my wife (who is of a much iiigie nervous temperament 
lhan I) if she had ever observed such .1 coim idence, and was 
informed that in her ( ase it is not 1 v^ry unfiequent occuirencc 
I likeu’ifc reported the circumstance lo some SLienLifiL friends, 
but they bid neither lead nnr heard cf noise being the occasion- 
ing cau'ie of sensation of cfikmr 

Wlijfe the pen is m my hand I may mention, iii reference to 
Mr Kenshaw’s coinmuriicalion (p S kOi ihat spairows .ue in the 
habit of demolishing the floAers of niy yellow crocuses 

Bushy Hill, Cambuslang Henuy Mimrufad 

Cloud Colours 

A\EtNCif IhongliL is sumetimcs as a vein of the mast fine 
gold, and observation is everything 111 melcorulogv as it is in 
geology, 111 which two dilficulL sciences we aie nun h mteicstel 
m this country, and of winch your coiitribuloi is (In. irnprctend- 
ing student 

Now I first learned my lessons m weather science from the rc- 
marka of Admiral 1 ' ikroy, the author ol the Wnther Hook, in Inch 
should be well known and read in this country Foi years we have 
marked what an intimate Lorrelatloii there is between the colour 
of the clouds and coming weather Thus we have (he cold ilark 
blue and grey, and the reddish yellow masses of cloud as indica- 
tive ' f cold and snow, and wc h.ivc the light bright grey with 
bright edges as accompanying or indicating hard frost Then 
again we have the inky-coloured cloud, flying m shreds, as in- 
dicative of wind and rain, and aEo the mottled cloud of the 
same colour 01 Iheieahouts, as the sure indicative of rain 
We have the iickly-lookmg green, the deep blue gloom, the 
muddy angry-looking red, and other such tints, as forecasts of 
storm, snow, nm, lS:c, ; and frequently before a north-easter wc 
have the grey bluish and whitish clouds setting from noith-east, 
somewhat like the spread out fingers of Hie liaiid Our sunsets 
are often grand beyond my pen. The fftvidi wealth of crimson 
and gold is magnificent. It stnkcii us now to ask what rclalioii 
chemistry and gases have with the cloud colours. 1 leave that 
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to older minds Lh.in nunc, heyond ihc b'lnks of Newlound- 

land. 

But we see, frum all that ha'i been .said, the va^t Importance 
of noting the colour \ oT the clouds We depend mucli m this 
country on tlie colour of the Llouds for weather jneeliction Ice, 
however, at this time of year, by lefngeralin^r the atmosphere, 
often interferes with ciilculation IT (_. 

Haller Grace, Newfoundland 


THE PROGRESS OE EiVIJJJ TON' 

T he new jouinal mentioned below is cdit:d jointly 
by Dr. Otto Cnspan, of Hcidelbeip, Prof. Dr 
(justav J.iper, of Stuttgait, and Dr I rnbt Krause (Cams 
Sterne), of Lerlin , and on the list of its contributors are 
the names of Charles Darwin, Ernst Haeckel, Friediich 
von Hellwald, and many others whose scientific creed is 
Darwinism 

The cditois in their introJucLory statement say that a 
new day has dawned for natural science, since our great 
countryman applied the natural laws which govern the 
whole universe to the phenomena of the development of 
life, and showed the fallacy of nssl|jnmg that central 
osition in nature to man himself which had been attri- 
uted to him foi ages, as Copernicus did in the case 
of our planet three centuries ago. Man, Avho seemed to 
stand above nature hitherto has, without being drawn down 
from his eminent position, been incorporated with naluie 
as one of her integral parts. The new monistic philosophy 
caused a wonderful reaction, and an animated recipiocal 
intercourse arose between the subjective and objective 
sciences All the sciences which treat of man, fiom 
anthropology, ethnology, and the psychology of peoples, 
to the history of culture and states, national economy, 
the philosophy of law, history, and religion, and the 
sciences of morals and dietetics, proved to be natural 
sciences quite as much as mineralogy, biology, the prac- 
tical education of man, and the cultivation of pl.ints and 
animals. 

The result of this general intercourse of die dif- 
ferent sciences, has been a continued and encouraging 
confirmation of the monistic principle contained in the 
theories of descent and development , the literature, how- 
ever, which was generated by the reaction, is dispersed 
and can be collected only from the various scientific 
journals. Thus, a general desire for collection and con- 
centration has sprung up amongst all those who look upon 
the theory of development as a considerable progress of 
the human mmd. 

The new Kosuios will bring together what has hitherto 
been unconnected ; will point out the gaps still exist- 
ing, and thus lead lo their being speedily filled ; will 
reduce contrasts and contradictions to their true nature, 
and will oppose pernicious dogmatism Ivosmo\ will, 
with regard to the special domains of natural science, 
bear a certain critical and polemical stamp, Us editors 
being aware that even science is best developed and 
strengthened in the fight for its existence, and that in the 
end the fittest ” theory will survive All articles in the 
new serial are written in popular language, and are in- 
, ended for a large circle of readers 

The 6rst number contains a senes of very interesting 
articles, of which wc may mention — Philosophy and its 
Union with Natural Science, by Otto Caspari , On Inherit- 
ance, by Dr. Gustav Jager ; On Modem Anthropology, 
by the same ; On the Chronicles of the History of Deve- 
lopment, by Ernst Haeckel ; The History of Creation 
and Chorology two Centuries ago, by Carus Sterne , On 
the Significance and Objects of Ethnography, by Fried- 
nch von Hellwald ; and an excellent review of Darwin*a 
work on Cross and Self-Fei tihsation, by Dr. Hermann 
MuUcr. 

■ Kosmos , fur WtUiiniLJixiuum^ <\it/ Grtiiui d^r 

Enitokkilnu^At/tn (i llcft, 1EI77 ) 


ENGINEERING EnUCATION IN JAPAN 

technical education of engineers is a subject 
which has engaged public attention for a long time 
past and is one of great national importance It is some- 
what singular that this country, foremost as it has always 
been in matters of engineering enterprise, should be so 
behindhand in the systematic education of its engineers, 
there being no establishment in England devoted to that 
object which 13 recognised by llie profession. Under the 
system that has been in vogue up to a comparatively 
lecent period a youth intended for an engineer is taken 
from school at the age of sixteen being thereby deprived 
of the most valuable years of his education, and placed in 
some engineering manufactoi y, where he remains, perhaps, 
till he IS twenty. In those foui yeais his so galled “ train- 
ing'^ consists in going through the manual routine of the 
vaiious workshops and " picking up” what knowledge he 
can by keeping his eyes open and living on good terms 
with the workmen. His last year is usually spent in the 
drawing-office, where, by a similar process of “picking 
up,” he learns how to draw if not lo design machinery or 
works of construction, At the end of that time his edu- 
cation 15 supposed to be complete, and he cither remains 
as a draughtsman until something better is offered him, 
or he entcis the office of .mother engineer foi the purpose 
of impiovement All this time the far more important 
theoretical training is neglected altogether, no classes or 
examinations arc held, no lectures or other instructions 
are given, and though some few energetic young men 
in some way make up this loss by private study they 
arc a great exception, and the hours of manual work 
are usually so heavy (from 6 A Til till 5 v m ) as to 
render working in the evening both fatiguing and un- 
profitable 

The Continental system goes to the other extreme, 
teaching the theory and disc.irding the practice This 
system is as bad as the other, for experience has shown 
that in engineering works a practical man without scien- 
tific training seldom makes such serious blunders as a 
scientific man without practical experience. It can only 
be by a judicious combination of tlic two systems, 
allowing science and practical experience to work hana 
in hand together 111 the education of an engineer that 
the best icsuUs can be looked for, and in these days 
of close compeLilion, not only between man and man, 
but between country and country, it is of the utmost 
importance to a nation that Us engineers should be in- 
structed upon the best and soundest principles. The 
Indian Government recognised this when it established 
the Royal Indian Engineering College at Cooper's Hill 
for the systematic training ol engineers for the Public 
Works Department of India , and it is remarkable that 
the profession of engineering should stand alone m Eng- 
land as having no recognised Alma Mater of its own. 
Many years ago an engineering college was established 
at Putney upon a good system, but it was badly 
managed, and after becoming a nuisance to the neigh- 
bourhood, was ultimately shut up \ at the present 
time, with the exception of the technical classes at 
the Crystal Palace and at King's College, which, in 
a small way, are doing good Avork, there is no insti- 
tution in this country devoted to the education of 
engineers. 

While England is so far behindhand in this important 
question, a great work has been done by the Japanese 
Government in the establishment of an Imperial College 
of Engineering at Tokci, an institution which gives 
to its students a highly scientific training, combined 
with actual practical experience in engineenng work- 
shops which give employment at the present time to 
over three hundred workmen, but which are being largely 
increased and are turning out all classes of engineering 
work. 
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The system adopted is as follows ; — The coarse of 
training extends over six years. The first two years arc 
spent entirely at college ; during the next two years, six 
months of each year are spent at college and six months 
in the practice of that particular branch which the stu- 
dent may select ; the last two years are spent entirely 
in practical work The system of instruction in the col- 
lege IS partly professorial and partly tutorial, consisting 
in the dclifery of lectures and in assistance being given 
to the students m their work. 

Candidates for admission must be Japanese subjects 
under the age of twenty, and must pass a preliminary 
examination, the best Rfty being chosen as cadets, ot 
which there are two classes A student may elect to enter 
cither as a Government cadet — in which case all his ex- 
penses are defrayed by Government, under whom he 
binds himself to serve f^or seven years at the expiration 
of his six years’ training — or he may enter as a private ‘ 
cadet, paying his own expenses, in which case the obli- 
gation to serve subsequently under Government is dis- 
pensed with. In all other respects he is on the same 
looting as the Government cadet 

The whole system of training may be divided into 
three courses — (i) General and Scientific, (2) Technical, 
and (3) Practical, The general and scientific course, 
which IS taught during the first two years, includes 
(1) English language and composition, (2) geography, (3) 
elementary mathematics, (4) elementary mechanics, (5) 
elementary physics, (6J chemistry, and (7) mechanical 
drawing 

The Technical course consists ol the following branches | 
of engineering .— (i) Civil engineering, (2) mechanical . 
engineering, (3) telegraphy, (4) architecture, (5) chemistry | 
and metallurgy, and (6) mining. This course is taught I 
during the third and fourth years of the curriculum. The I 
practical cejurse, in which the students are engaged during ' 
the last two years in the practice of the special branch , 
each may have selected, consists of working in the labo- 1 
ratones of the college, and in the engineering works con- i 
nected with it established at Akabane, where they serve a j 
legular engineering apprenticeship While this course is I 
going on lectures on special subjects are given, and the j 
students are required to prepare reports upon the work | 
in which they have been engaged. I 

In the Technical course are included the higher i 
mathematics and natural philosophy, engineering, civil 
and mechanical, geology, mineralogy, surveying, naval | 
architecture, strength of materials, practice m the 
chemical, physical, metallurgical, and engineering 
laboratories, and m the drawing office and workshops. 

The mam building, which is a very handsome struc- 
ture, consists of a central portion containing the large 
examination hall and library, drawing offices and class 
rooms, and on each side of this extends a wing contain- 
ing other class rooms and lecture halls. This is the 
College proper, and surrounding it are separate buildings 
set apart for the dormitories. Professors' houses, mu- 
seum and laboratories of which there are four devoted 
lespectively to chemistry, physics, metallurgy, and engi- 
neering. The buildings have been very admirably 
arranged by the Principal of the College, Mr Henry 
Hyer, CE., and the architectural details have been earned 
out with great skill by Mr. C. A de Doinville. ! 

The staff of the College consists of a Principal and 1 
nine English Professors, assisted by Japanese teachers, | 
and the Institution is under the jurisdiction of the 1 
Minister of Public Works. 

A calendar of the College is published annually, which 
contains information relative to the admission of students, 
courses of study, and examination papers, as well as | 
catalogues of the splendid collection of instruments m j 
the laboratories, and of the books in the library, which | 
seems to be exceptionally rich in almost every branch of j 
general and scientific literature, * C. W. C. 1 


SUSPECTED RELATIONS BETWEEN THE 
SUN AND EARTHS 

III. 

T N the first of these articles I tried to show that the 
magnetism of the earth is affected by the state of the 
sun’s surface. I shall now try to show that the meteoro- 
logy of the earth is likewise affected by the same cause. 

Mr. Baxendell, of Manchester, was, I think, the first 
to point out that the meteorological convection currents 
of the earth appear to vary according to the state of the 
sun's surface. More recently Mr. Meldrum, of the 
Mauritius Observatory, has brought this connection very 
forcibly before us by showing, from the results of his ob 
servations, that there are more cyclones in the Indian 
Ocean during years of maximum than during years of 
minimum sun-spots. This will be seen from the follow- 
ing table ■ — 

Table If. 


Comparison of tht Yrariy Number of Cyclones occurring tn (hr 
Indian Oemn witk the Yearly Numlnr of Apois ou the Sun 
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Prof. Poey has confirmed this conclusion of Mr. 
Meldrum by showing that iIhtc is a similar periodicity 
as legaids the cyclones which makr their appearance off 
the coast of Central Amencu. 

In the next place Dr Arthur Schuster has found that 
the years of minimum sun-spots coincide very nearly with 
the good wine years in Germany This will appear from 
the following table. 

Table III 


Exhibiting the near Coincidence bttiveen the Years known as good 
IVine Years tn Germany and the Years of minimum Sun-spots 
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Again, it has q^uite recently been remarked by Dr. 
Hunter, Director-General of Statistics to the Government 
of India, that the famines in Southern India have a 
period of recurrence which is nearly eleven years, being 
thus of the same duration as that of sun spot frequency. 


' Cohiinued from p bB 


I'l 1 



NATURE 


\Mtiy 17. 1877 


46 


Here we have evidence from various quarters of a con- 
nection of some §ort between the state of Ihe siin^s sur- 
face and the meteorology of the earth, and it becomes a 
question of great interest what is the nature of this 
connection 

In the hrst of these articles a dia^am was exhibited 
showing the close relation that exists between the stale of 


the sun’s surface and the range of oeciltation of the maraet 
freely suspended at the Kew Observatory. If Instead of 
taking the daily magnetic ranges we take the daily tem- 
perature ranges, that is to say. the differences between 
the maximum and fnimmum thermometers, we find an 
apparent reference to the state of the sun in these also, 
inasmuch as these ranges appear to be greater at times 



Hi/gmam K The Upper Cur^e deno Cf; Temperature Rangr, ihe Lower Cune Peclination 'Rani'e 


nf maximum Chan at times of minimum sun-spot frequency 
Ne\crthele5s the correspondence is not nearly io well 
marked as in the case of the magnetic declination, and 
there is no doubt much local irregularity But here the 
following question of much interest and importance crops 
lip. Do these fluctuations of the daily temperature range 
at the Kew Observatory coincide in point of tune wiih 
the corresponding solar fluctuations ? or do the former lag 



Diagram L. 

behind the latter, as is the case with the magnet ? The 
practical bearing of this quesuon is easily seen, for if tem- 
peratuie oscillations and other meteorological fluctuations 
are simultaneous with the corresponding solar changes, 
we can hardly expect that a study of the sun's surface 
will ever enable us to forecast meteorological occur- 
rences ; but if on ^he other hand the solar changes 


precede the meteorological ones, we may hope, when the 
nature of the connection between them is fully understood, 
to make use of solar observations in order to predict the 
greater meteorological occurrences. Nowit appears to the 
writer that there are certain well-marked fluctuations of 
temperaturr range at the Kew Observatory which coincide 
very closely with corresponding magnetic fluctuations, and 
which therefore lag behind the solar fluctuations nearly six 
months (see Article I ) , but this 
interesting and important question 
can only be determined by further 
investigations. 

I may here remark that meteoro- 
logists arc beginning to suspect a 
somewhat intimate connection be- 
tween the magnetism and the meteo- 
rology of the earth. Mr Daxendell 
was, I think, the Rrst to point out 
that there is a diurnal inequality in 
the direction and velocity of the wind 
apparently connected with the daily 
changes of magnetic declination. On 
this subject the writer has recently 
received a letter from Mr. J A, 
Broun, the well known meteorologist 
and magnctician, who says, “My 
jireient opinion is that meteorological 
phenomena are due to solar actions ; 
ihat the healing action is not the only one ; but that 
the action which produces variations in the earth’s mag- 
netic force affects the conditions of the atmospheric gases, 
introducing forces which we cannot in the present state 
of our knowledge appreciate, though the facts appear Co 
me to prove their existence " 

It will be seen, by Diagram K, that there is a very 
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marked Kkenesa behveen the annual variation of the 
temperature range and the annual variation of the de- 
clination range at the Kew Observatory. 

There yet remains a question which is nearly allied to 
the present inquiry. If the sun aflects the earth m a 
variety of ways, and if the planets affect the sun, why 
should not the moon affect the earth ? Now it is known 
to affect terrestrial magnetism, producing a well-marked 
variation of a tidal nature, that is to say with two maxi- 
ma and minima in each lunar day, and there are alio 
indications of a variation with only 


duce upon the surface of the sun, This, however, is a 
question which can only be decided b|y further inves- 
tigation. 

If we now bring together the results of these three 
papers we may compare the three problems, solar research, 
terrestrial magnetism, and meteorolofQ^, to three corners 
of a triangle that are bound together. Of their three rela- 
tions we are, it may be said, perfectly certain of the con- 
nection between solar researen and terrestrial magnetism. 
The connection between solar research and meteorology 


one maximum and minimum. 

Again, Mr. Park Harrison was the 
first to point out that teireslfial 
temperature is influenced by the 
relative position of the sun and 
moon. 

The writer of this article has 
found In the daily temperature range 
at the Kew Observatory an unmis- 
takable reference to the phase of the 
moon. 

In summer when the full moon is 
low m the heavens, we have a less 
decided reference, which seems to 
imply a maximum of daily tempera- 
ture range about new moon and also 
about full moon. But in winter, 
when the full moon is high, we have 
a very decided reference showing a 

maximum of daily temperature range about new moon, 
and a minimum about full moon. 

Again, in the magnetic ranges at Kew the same 
features occur, namely, in summer a maximum range at 
new and at full moon, and in winter a maximum at new 
and a minimum at full moon 

The winter lunar variations of the temperature and 
declination ranges at Kew are exhibited in the Diagrams 
L and M, from which it will be seen that there is a very 
decided likeness between the two. 

These last diagrams are especially interesting because 
they exhibit an influence which appears to be similar //i 
to lhat which the planets may be supposed to pre- 



Diagram M 

is perhaps not so well defined, but our evidence is here 
supplemented by independent traces of a connection 
between magnetism and meteorology. Thus the three 
things hang together, and scientific prudence points to 
the desirability of their being studied together as a whole, 
a consideration which will not, 1 trust, be overlooked in 
the contemplated reorganisation of British meteorology 
1 would desire now to conclude by asking, m alt 
honesty, Have we not here a plea for the establishment 
of some institution that will keep a daily watch upon 
that luminary which is thus seen to affect us in such a 
variety of ways ^ 

Balfour Stewart 


T//E SOUTH AFRICAN MUSEUM 

O UR notice of the condition of the South African 
Museum, and the various sums allotted to research 
by the Government of the Colony, has called forth some 
criticisms on the part of the Cape-town StandcLtd aiid 
Mail of April 7. "Wh.it Naiure and other scientific 
organs in Europe mean by * research,' it states, is not 
what the responsible advisers of the Cape mean by their 
favouring grants. It would not be saying too much, nor 
putting It too strongly, to assert that there is no scientific 
research carried on m connection with any botanical 
gardens in South Africa. In regard to our museums 
there is some genuine work being done ; at all events in 
the South African and Albany museums original obser- 
vations are being recorded As to our libraries which 
absorb z,ooo/. per annum of the public money, the less 
said, perhaps, the better. The South African Library, as 
far as standard works in such branches of science as 
anatomy, chemistry, mineralogy, natural philosophy. &c.^ 
are concerned, is simply deficient, and unaccountably so, 
considering the demands of these departments and the 
standing of some of the directors. The only sums voted 
for purely original scientific work are those for * Geological 
Researches,’ for the publication of Dr. Bleek’s Bushman 
Researches, and for the Meteorological Commission. 
With the exception of the first of these, which amounts 
to 1,500/., research in the sense Nature must mean, is 
fostered by only some four or five hundred pounds ” 
Tne writer then goes on to describe the consequences 


of Dr Bleek’s death ; the linguistic and ethnologic.al 
researches he was carrying on have been stopped, and 
instead of appointing a qualified scholar to fill nis place, 
the Government allowed his office and salary to be 
absorbed into the general and ignoble management of 
the South African Library, which is only a representative 
of Mudic, being conducted in the chantable idea of pro- 
viding, at three pounds sterling per annum, the current 
literature of the day to suhacri^rs who for the same 
reading would have to pay in a circulating library about 
four times the amount. ... ‘ Novels are the solace of 

my life,’ was the plea (of Mr. GoodlifTe) front the chair in 
favour of continuing a national institution subsidised by 
the Government of the Colony, and therefore supported 
from the revenue of the country, as a receptacle for the 
custodianship of the popular writings of the period. The 
scientific work of South Africa has been done by ama- 
teurs holding no professed natural history appointments.” 
The Gill College Herbarium now receives a subsidy of 
iool, a year, but “ Prof. Macowan worked at the botany 
of the Colony for thirteen years before he received any 
grant to enable him to prosecute the study, or to cover 
the expenses of preserving a large herbarium." The 
Colonial Herbarium in Capetown “ has a collection of 
types of the very highest value to Cape botany — those 
arranged and classified by Dr. Harvey It has the col- 
lections of Dr. Pappe, the late Colonial botanist, con- 
sisting of thousands of species, winch were bought by 
a former Government for some 200/ Other collections 
more or less valuable are also in the Herbarium ’’ But 
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chronicles collected by Tirgre, was first seen early in February, 
end increaeiTig daily in brilliancy, would appear, it wc may 
rely upon the hUtonaiu, to have preaented a wonderful aspect 
shortly before Eutcr. On Falm Sunday, and two following days, 
we are told its increase waa profligious /’ "ledimanche, sa 
queue fut longue de vingt-cinq brasses ; Ic lundi, de cinquante et 
mcme de cent ; de plus de deux cents Ic marJi " It then ceased 
to be visible at night, but during Lhe eight following days it was 
seen near the sun, which it preceded \ Us tail had then shortened 
to “une ou deux brasses,^' but its brilliaucy was such that the 
light of the sun did not prevent its being seen nt noon-day It 
continued visible till the middle of April 

Some years since the late Mr. John William*', Assistant-Secre- 
tary of the Royal Astronomical Society, and author of the valu- 
able work upon Chinese cometary astronomy, at Lhe request of 
the wnter, made a strict search for mention of a comet or cornels 
in 1402 in several Chinese aulhonties m his possession, but 
without any success , nor is there any rcl^Lrcnce tu a comet in 
this year in M Biot's translations Failing thus to ubtiiii any 
data for calculation beyond the vague indications of llie comet’s 
positions given in the " Cometographie," the wnler endeavoured 
to uliliac them to form some idea of the orbit, and found that 
with penheiion passage assumed on March 21, in longitude 208°, 
ascending node 117“, inclination 55“, least distance o 3S, and 
direct motion, Lhe principal circumstances of the comet’s appear- 
ance, Eofarat least as regards track across the heavens, might be 
represented , but its extraordinary brightness is not easily ac- 
counted for. The comet is menUoned in Kaempfer's History of 
Japau, which renders it the more curious that the Chinese annals 
should have no account of it Stniyck thought it was a return 
of the comet of 1661, but m Ins day that body was thought tu 
be identical with Apmn’s comet of 1532, an idea which was 
negatived by Mecham’s subsequent calculatiuns and by the non- 
discovery of the comet a1>out the year 1790, notwithstanding 
Maakelyne's efforts to insure observations if it returned at that 
time. 


METEOROLOGICAL NOTES 
Variations in the Ufiajion oi- I'lti' Baromeiric 
Gradient to the Force ok dik Wind — In a very sugges- 
tive paper recently communicated to the Meteorological Souety 
of London, Mr. Clement Ley shows that the mean velocity of the 
wind corresponding to each barometric gradient la much liigher 
in summer than m winter, and that this is the case at all stations 
examined, with all winds, with all lengths of radius of isobaric 
curvalure, and with all values of actual barometric pressure 
The diurnal and seasonal variation in the relation of the gradient 
to the force of the wind is unquestionably one of the funda- 
mental questions of meteorological research, and we hope Mr. 
Ley will soon again return to its diGcussiun, with ampler data for 
a more satufactory handling of the subject than he has yet had 
before him. That the mean diurnal oscillations of the barometer 
cannot be neglected in the inquiry is very evident. Thus, while 
in June at 8 A m. the barometer at Kew is o 015 inch above the 
daily average, on the coast at Falmouth it is only o 001 inch ; 
but while at 3 r.M. it is 0015 inch below Lhe average at Kew, 
It u still o'cx>l inch above the average at Falmouth. Crossing 
to the Continent and contrasting llelder on the coast with Namur 
inland, it !■ seen that in June at 8 A.M the barometer at llelder 
la 01O04 inch under the average, while at Namur it is o ooS inch 
above it, but at 3 r.M. it is at Helder o Q07 inch above, whereas 
at Namur it is o on inch below the average. An mterciting part 
of the paper is that descriptive of the mean diurnal vanations in the 
velocity of Lhe wind, in which, among other interesting featuies, 
it is pointed out that at the coast stations, the mean horary 
curve in summer approximates m type to the winter curve at the 
inland stations, the dmmal maximum being about 2 f.m. In 
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connection wilh this it is interesting to note that w'hile at 
Valenlia and Falmouth Lhe ancmoniclric maximum occurs in 
summer about 2 !■ \f , lhe barometric minimum docs not occur 
till from three to four hours later The point might be even 
still more strikingly put by a reference to the observationE made 
at I'ola, near the head of the Adriatic Sea, where during June, 
July, and August, 1876, the ancmometnc maximum occurred 
from 10 A M to noon, and the barometric maximum from 1 1 
A.M to I F M, The two maxima arc thus all but contempo- 
raneous, a result directly opposed to the view generally enter- 
tained lliat in Mich casts the barometric maxima are contempo- 
raneous with the anemometiic nimima. I ondon presents very 
considerable facilities for the working out of this uucstion in iis 
two well-equipped obscTvatoneb at Greenwich and Kew, and m 
the number of meteoiological stations situated within a radius 
of fifty miles, in connection with the Meteorological Oflice, Mr. 
Glaishcr, and the J^ondon Meteorological Society Observa- 
tions made at these stations at 9 A M , 3, and 9 PM, would 
render possible the drawing of the isobancs over lhe south-east 
of Fngland, wnh an approach to correctness sufTicient to give 
the barometric gradients fur Grecnwicli and Kew as may meet 
the requirements of the problem Isobancs diai\n from the 
Daily Telegraphic Reports alone, while sufficient in a first ten- 
tative inquiry, are, owing to the great distances between the 
stations, necessardy very hypothetical, and tlicrcforc much too 
rough for any satisfactory investigation of this important subject 

CliMAii. 01 Pekin — A memoir on Lins subject, read by II 
Fritsche before the Imperial Academy of Sciences of St IVtcrs- 
burg on August 17, 1876, has just been published m the A'^/rr- 
toru4m Jur Mfteorolo^f lhe memoir is an able and exhaustive 
discussion of the elaborate meteorological observations made at 
Fckin from the beginning of 1841, and published by the Russian 
Government under the superintendence successively of Kuppfer, 
Kaemtz, and Wild H Fritsche has thus been able to give in a 
very complete form the hourly and general monthly averages fur 
temperature, pressure, anil humidity, and very satis'^actory, 
though necessarily less complele, averages of wind, cloud, ram, 
snow, hail, and thunderstorms The mean temperature and 
pressure of each dny of the year has been worked out in detail, 
and several of the more important extremes are also tabu- 
lated This well-diEcusscd material has a peculiar meteorologi- 
cal value, arising from the position of Fekm with refer- 
ence to the continent of Asia, since it lesulls from that 
position that Tckin may be regarded as situated during Lhe 
winter months in an extensive anti-cyclone, the prevailing winds 
being from the continent scawardi, and from at least April to 
July, in an extensive cyclone when Lhe prevailing winds blow 
from the sea in upon the continent. Hence its dry winter climate, 
the mean monthly rainfall amounting only to o 14 inch, and its wet 
summer climate, the Bverngc rainfall in July being nearly 20 00 
inches Hence also snow falls only on eleven days during the 
year. Thunderstorms occur on twenty-seven days, from the end 
of April to the beginning of October, rcachmg the maximum in 
June, July, and August, when a thunderstorm occurs on an 
average about every fifth day The same Beason marks the 
period of hail, which is, however, of rare occurrence, being only 
once in two years. Of special interest are the houily average! 
in their relation to the winds and weather of this part of Asia. 
Thus, while the climate of Pekin loses much of its continental 
character during the summer months, the hourly barometric 
curves lose their strictly continental character, the morning 
minimum, for instance, falling close to, or even slightly below, 
the mean of the day, thus tending to be assimilated to the curves 
of the sea-side climates about the latitude of Pekin. 

Why the Baromeieh DoEb Nor always Indicate Real 
Vertical Pressure — Mr. Robert Tennent wntes from Edtn- 
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burgh to point out why the barometer does not always indicate 
real vertical pressure, lie points out that as the upper currents 
of the atmosphere when in motion are more mobile than the 
lower, and less retarded by friction than the lowest, there are 
frequent movements or '^liftings ” from the lower to the upper 
layers, and this affects the barometne [column, " the normal up- 
ward diminution of pressure which takes place when the atmo- 
sphere IB at rest being greatly altered when its upper portion ia 
m rapid motion." Mr. Termcnt says " the practical conclusion 
from this Is obvious. On weather charts the constant rise and 
fall of the barometer which la there reported, is to a large extent 
simply due to the passage of air over a resisting surface , over a 
surface devoid of friction these mechanical effects would be en- 
tirely removed, its nse and fall would be greatly reduced, and 
might be considered as being solely dependent on the effects of 
heat and vapour. . The gradients and isobars which are depen- 
dent upon it would also be similaiJy affected. The barometer 
does not mdicate the real weight of the atmospherCj it only ex- 
hibits the amount of its elasticity from which its real weight can 
only be deduced when the dynamical element of motion does 
not enter into one of its currents " . "As a general rule, in the 

British Isles equatorial winds are accompanied by these lapul 
upper movements, while Polar winds move with a greater uiu- 
foriDity in the velocity of their various layers, and soinelunca 
even those on the surface move more rapidly when copiously 
supplied from a vertical source, 1 here is hence a remarkable 
difference in their modt 0/ tuflow Equatorial winds as they in- 
crease in force are hence nccompanicfl by ' lifting * and a fall of 
the barometer Polar winds arc not attended by ‘ lifting,’ and 
if their supply la copious and partly from a vertical source, their 
increase in force is accompanieil by a rise of iJie barometer. 
The range of the thermometer is equally gicat both above and 
below Its mean But with the barometer the extent of its range 
above the mean is nut more than onc-half of Ihit which takes 
place when iL is below it When it is below the mean, equa- 
torial winds generally prevail which are accompanied by Mifting' 
and extensive range Above the mean, PoUr winds prevail 
which are .not attended by 'lifting' or such extensive fluctua- 
tions. Hence, as a general rule, equatorial winds exhiliit ficti- 
tious or dynamical pressure, while Pular winds possess more 
nearly real or statical pressure, being unaccompanied by the 
mechanical oscillations due to the passage of air over a resisting 
surface." 

Thunderstorms ai' Antiiils on March 26, 1877 --Col 
Gazan has given a brief account, in the ISuIltlin Ifi/erNit/wfi<tI 
for April i8, of ihice thunderstorms whicli occurred at Antibes, 
m the south-east of France, on March 2b, possessing certain 
characteiistics well deserving of attention. About 7 AM. a /lash 
of lightning occurred followed by a cUp of thunder, and at 7 lo 
A.M. a fall of hail without ram, lasting ten mmutes. The hail- 
bloncB were fui the moet part regularly round, quite opaque, and 
not bigger iban common peas, the largest not much exceeding 
half an inch m diamelLr. Clear patches of blue sky m the east 
and south wc&t formed a striking contrast to a nimbus cloud in 
the west, which was connected with the upper clouds The 
clouds were abEolutely motionless, the ajr EO calm that not a leaf 
was stirring, and the fall of hail exactly perpendicular. At 
II. 10 AM the sky was entirely overcast, and under the same 
conditions as before a fresh fall of hail took place, mingled witli 
heavy rain, the hailstones being more Ctpial in size and generally 
smaller. About 2 30 p m a pretty smart shower of ram fell, 
whicli, immediately after a dash of lightning followed by thunder, 
increased m violence, and was accompanied with had. The 
largest of the hailstones did not much exceed the largest of those 
of ihe two falls preceding During the whole time there was 
not a breath of wind until just before the end of the last thundcr- 
sLornij when a light westerly breeze sprang up, Col, Gazan 
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infers from the quiescent state of the air, as shown by the absence 
of motion m the clouds, Ihe perfect calm at the earth’s surface, 
and the regular distribution of the hailstones over the ground, 
that the three thunderstorms were formed immediately over the 
place and that. the phenomena were unattended with any gyratory 
movement whatever — concluiions which, if correct, have im- 
portant bearings on the theory of thunderstorms, and therefore 
arc well deserving of the most careful examination on the part 
of observers of the phenomena of atmospheric electricity. 

Meieoroi ogy in Italy.— The Kivista Sfuntijico huiustnaU 
publishes a ''project for tlie[conslitulion of an Italian Meteoro- 
logical Society " from the pen of Prof D Kagona, director of 
the Modena Observatory, in which the writer points out the im- 
portance of meteoiology, and^adJs that tins science owes much 
to Italy, as it was mtliat country that the most valuable meteoro- 
logical instruments, viz, the barometer, Lheimomcter, and rain- 
gauge, were invented More than 100 meteorological stations 
are already in existence, some of which aie renowned for exact- 
ness of the determinations [and dLlic4icy ot the researches they 
liave made They have also the advantage of great variety in 
the.r elevations, more than sixty of tliLin Ijcmg situated between 
200 and 2,500 metres above sea level. Several jii/lucnti.il 
persons have already coii'jeiiled to become members' of llic new 
society, and amongst them aic the Minister for Agriculture, 
Industry, and Commeicc, and IVof (k V. Schiaparelli, of 
Milan. We wish the project every success. 

Meieoroloc.V in Frynce — Ibe prefects of tin ee difft rent 
deparlmcnls have published a circular notifying lo the mayors of 
the several communes under their authority the lerjuired condi- 
tions for receiving daily the weather-waruings issued by the ob 
servatory it is Ihe first tunc Ih.at official action lias been taken 
for the propagation of the system inaugurated by M loiveruer. 
The progress made under his direction is very icnnrkaljle, and 
mcttorology is becoming very popular in every pau of Prance. 
The system is Lo continue on the voluntary pnnciph 

Sunday WJ'Aiiilil Warnings — liic weal her telegrams 
Bent every Sunday by the Jlntish Meteorological Board liave 
been discontinued, a^ it is only during wiutei that tJie taking of 
observations has been authorised. The head of the Meteoro- 
logical Office his written to M J.eveiner notifying the fact, and 
expressing a liojic that ihe Sunday service will be resumed 
next September Tins decision has given use Lo some sarea Lu, 
paragraiihs in the I'rtnch leading journab, whieh doubt whcllier 
storms will be found strict Sabbataiians evi n In summer 


glological notes 

Geological Map ot Belgium - Considerable discussion 
has lately taken plaec in Belgium regarding a detailed ideological 
map of that kingdom which it has been [iroposed Lo eoiistruct 
The Academy of Sciences, Lbc Geological Society of Belgium, 
and the Association of Engineers have all formed committees 
of inquiry as Lo the best methods of prepaiiug Ihe map It 
may interest geologic d readcis to know the scheme which after 
prolonged discussion^has been agreed upon I>y the Geological 
Society of Belgium, dhe orgams.iLion of the stall 13 proposed 
lo include a geological c iiiniiiuc charged with the actual sur- 
vey, and consisting wholly of geologisls , a cartographical com- 
mittee composed of cartographers and geodesist^, to take charge 
cf the engraving and publication of the map iii chrumolitho- 
graphy ; a director, as president of both committees, to be 
appointed by the King, on the recommendation of the geological 
committee Each committee is to be independent of the oilier, 
and lo ha\e the ulmofit hlrerty within its own proper sjfficre ol 
action The Government, on the recommendation of the Royal 
Academy ol Belgium, names the first five membera of Lhe gcu- 
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logical commitlee, niid the additions to this number are made by 
the Government on the recommendation of the committee itself. 
The geological committee may nominate for appointment by 
the Government as associate members, the assistants which it 
will require for the execution of the work, and it will regulate 
their remuneration subject to ministerial approbation. This com- 
mittee will settle the legend of llie map, ns well as all details 
which can be regulated in advance , it will determine by 
whom and under what conditions the geological work is to 
be carried on, and it will deride upon the memoirs or other 
works connected with tlic geology of the country, winch are to 
be published as accompaniments of the map. I'^ach published 
sheet of the map will bear the name of its author. The geo- 
logical committte will communicate ibrough the director witli 
the cartographical committee before the final printing off of the 
sheets of the map The cartognaphical committee will com- 
prise five members, including the director-president, all ap- 
pointed by the Government The Director will convoke the 
committees as often as he considers necessary and at least 
once in three months It will he his duly to supenn- 
tend the execulwn of the work determined by the committees 
and to give an account of its progress at every quarterly meet- 
ing He will also present annually to Government a report upon 
the whole work connected w ith the map and upon the employ- 
ment of the funds placed at his disposal These regulations em- 
body the views of the majority of the GeoTogical Society of 
llclgmm, but from the keen and prolonged debate on the subject 
(well reported in the it is clear that some members of 

the Society shrewdly foresee the difficulties which are sure to 
arise if these regulations arc finally adopted by the Govern- 
ment The whole scheme is loo cumbrous Unless the 
president happens to be a man of singular powers, it will be a 
matter of herculean labour to get a harmonious and complete 
result out of the independent work of two committees, who need 
not be summoned abo\c once a quarter, and who are not com- 
pelled to have any diiecl communication with each other 
until just before the final issue of each sliect of the map 
The actual survey will he made, in part at least, by paid 
asaiatants Their work will be subjected to the critiv^ism of the 
geological committee, the majonty of which may charge from 
time to tune, thus afTaiding no guarantee of uniformity of 
<:ystem. The maps, after coming oat of the ordeal of this com- 
mittee, will pa'^a undir that of the cartographers, who, it seems, 
are to have full power to bnng out the maps m any style or 
shape they choose, and who may possibly be quite unacquainted 
With geological requirementh We can antiCTpate the ab'unish- 
ment with which some fine day one of the assiitants may peruse 
a published copy of his own “ feuille ” Perhaps his name 
engraved at the bottom of the sheet may be the only indication 
he will recognise of his association in a work with which his 
connection ceased when lie handed Ins field-maps over to the 
geological committee. It is to be hoped that the (»ovcrnmcnt 
will reduce this somewhat complicated machinery A respon- 
BibU director, with, if need be, a small council of geologists, 
palceontologistB, and map-makers with whom he might from time 
to time consult, would be sufficient to organise a staff of field- 
surveyors and to carry out in fullest detail and in complete 
harmony a geological survey of the country, 

Ice-Work IN LauratkiR - Mr H. Y llmd, who has already 
publisheil much valuable infarmatLon regarding the glacial pheno- 
mena of Bntish North America, has recendy visiterl part of the 
north-eastern coast of Labrador and has prepared some notes of 
the chief geological results of the journey. His contributions to 
our knowledge of the glaciation of that part of the world are of 
special iriLercbt, and will no doubt be welcomed by those geolo- 
gists who still niauilaiii the potency of icebergs and ffuating-ice 
over glacieis and icc-cap. lie describes the " pan-ice of the 


Labrador coast— that is, the frozen ua-water of the bays and 
shallow seas along the coast, and shows that though in winter it 
has no lateral motion but merely rises and falli with the tides, In 
spring and summer it breaks up into pieces or ** pans " from a few 
square yards to many acres in extent. These ‘‘pans" pressed by 
the south-east Arctic current against the coast, and accommo- 
dating themselves to all its sinuosilie*!, are pushed over the low 
idands and promontories with irresistible force, grinding and 
polishing the hard rocks, rasping the sides of sleeper cliffi, and 
driving before them every boulder and pebble vihich may be 
lying on the surface, ns well ns any blocks which they may be 
able to detach from the solid rocks. The same kind of acLion 
takes place m the shallow seas, the bottom of which, down to a 
depth of twelve or fifteen feet, is smoothed and pilaned by Ihc 
drifting ice While the prevalent drift is from the north-weat 
nut of Davis Strait, a change of wind somelimes brings the end- 
less chain of loose ice back again Tlie rocks are again abraded 
and the loose blocks arc driven to and fro until they acquire the 
true boulder-form In the sheltered depressions of the sea-ffoor 
accumulations of must l)c taking place like some varieties 

of boulder-clay Mr. Hind remarks lhat this form of icc'work 
goes on over hundreds of miles of coast lie assumes that it has 
been the means of smoothing and polishing the rocks of Labrador 
up to a height of many hundred feet above the sea during the 
gradual elevation of the land. At the same Lime he slates that 
though he believes the deep fjords to have Iiecn excavated by 
glaciers, he has found after the most careful search only one 
example of glacial stHiC. An obvious objection will occur to 
many readers , it .may be that the smoothing and polishing 
of the hills of Labrador has not been done by pan-ice but 
by solid sheets of land-ice which moved over the country, 
no doubt grooving and stnating it from end to end. All 
Lhat pan-icc has effected may have been merely the rubbing 
down of the exposed pails of this general glaciated surface, and 
the consequent removal of the slri.v. The sea-bottom o/T the 
Labrador coast freezes in sixty and seventy feet of water, forming 
vi'hat 1$ called “ anclior-ice ” Seals taken in seal-nets from 
depths of ten or fifteen fathoms are often found frozen solid 
when brought to the surface, where, however, they thaw in a 
few hours The I^abrador climate, as is well known, owes much 
of ill 'Severity to the constant supply of ice diifted past it from 
the north. Mr. Iliod examined thousands of icebergs near at 
hand last summer, and in only one or two instances did he 
detect upon them any foreign material. He concludes that true 
icebergs have little opportunity of transporting rock and d/bns, 
though he admits that where they ground they may be deepening 
the water by their inceBsant rolling and grinding, as the swell of the 
>=61 sways them to and fro He speaks of a loose fringe of such 
stranded bergs on banks at a distance of ten or fifteen miles from 
the outermost islands, extending for hundreds of miles along the 
coast of north-eastern Labrador. These banks intercept the ice- 
bergs and prevent them approaching nearer to the land, so lhat 
it lb only the broken fragments of the smaller “foundered'* 
bergs which enter the fjords and channels 

Human Hemains in a Raised Beach —During the recent 
long'excursion of the geology class of the University of Edin- 
burgh, an interesting find was made m the raised beach to the 
west of Tittenweem, on the coast of Fife The storms of last 
winter have cut away some new slices of the coast, and laid 
bare fresh sections of the low raised beach which fringes (be 
more sheltered parts of Lhat coast line. Portions of the skull 
armj and shoulder-bones of a full-grown skeleton were observed 
protruding from an upper argillaceous layer of the undisturbed 
gravel of this raised beach. In examining them, one of the 
phalanges of a child was likewise obtained Some additional 
bones were picked up on the beach, but the greater part of' the 
skeleton had no doubt been remoyed by the waves From 
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position of the bones seen m situ, it was Inferred by the students 
that the body had originally been cast ashore by the sea with 
one arm extended beyond the head, and that in this posture it 
hod been covered up with mud and gravel, The stratum, 
containing the remains, lay about 44 feet above the present high 
water-mark, and was covered with earthy sand. 


NOTES 

We regret to see what we must characterise as an unwarranted 
attack made upon Sir WyviIIc Thomson in the current number 
of the Annals and Magazine cf Nafuial History^ as to the dis- 
posal of the specimens obtained by the Challenges iLxpcdition. 
Dr. Marlin Duncan appears to have taken for granted that an 
extract of a private letter which some indiscreet friend of Mr 
Alexander Agassiz published in Sillirnan^s yournal, and which 
then found its way into the English journab, is "ofhciak" lie 
would have done well to have ascertained whether this was really 
the case before .-illowing himself to comment on Sir Wyville 
Thomson's proceedings m such severe terms So far as we are 
aware, out of the many uaturalbts actually engaged to work out 
the results of the Challenger Expedition, only three are not 
Englishmen, two being Americans, and one German These three 
gentlemen are of the very highest repute in their lespcctivc 
branches, and Sir Wyville Thomson has, in our opinion, done 
well for science to secure their services 

A I.AR(>I and influential clcpulaliuii ol members of both 
Houses of Pari I ament, headed by the Duke of Richmond and 
Gordon, President of the Scottish Meteoiological Society, 
waited on the Chancellor of the I'.xchequer on Tuesday to advo- 
cate that society’s claims to State assistance Sir SlalTord 
Northcote said that the Treasury was prepared to t.iant 1,000/ 
for services rendered to Government during the past twenty 
years, and as regards the future he promised to con'^ider the 
matter 

Mr J Rissfii Keevfs, F R S, after whom that m.igifi- 
cent bird Reeves’ pheasant w.i'j named, died on the isst instant 
at Wimbledon, aged 73 A** a young man in the If T'. T C 's 

service in China, Mr Reeves contributed not a liLile (o our 
knowledge of the flora and fauna of that counliy, several new 
plants and animals having been sent home or dLscrihed by him 
Ills love for natural history continued to the time of his death, 
and for some time he kept up a good aviary at his house at 
Wimbledon, 

The Rhind lecture's, delivered in Edinburgh by Dr Aithur 
Mitchell, on the condition and antiquity of the cave-man of 
Westcip Europe, in ollur words the early, or earliest European 
of whom we have any knowledge, were brought to a close on 
Friday last. Dr. Mitchell showed that the cave-man’s weapons 
of the chase and war were made of bone or horn, and highly 
finished, while his implements of stone were extremely rude, and 
calculated chiefly to serve as tools in the making of his bone 
implements, thus placing him in the bone rather than 111 the stone 
age of civilisation. From an elaborate examination of Ihe 
objects which the cave-man has left, displaying an art-faculty, 
and from the study of the crania of the cave people themselves, 
he showed that they must have possessed a high capacity for 
culture in all directions, and must have been as complete m their 
whole manhood as living Europeans I'rom an exhaustive 
examination of the cave- fauna, and of the actual fauna of 
Western Europe, Dr Mitchell gave reasons, which certainly call 
for grave consideration on the part of arcbxolo gists, for 
believing that the antiquity of the cave-man of Western Pmropc 
IS to be measured by a few thousands, and not by tens or 
hundreds of thousands of years, 

Thb Anthropological Institute will hold a Conference at 
4, SL Martin’s Place, Trafalgar Squarfe, on May 22, on the 


Present State of the Question of the Antiquity of Man, when 
the following papers will be read ■ — Prof Boyd D.awkins, 
F R S — " On the Evidence Afforded by the Caves of Great 
Rntam ; ” Prof McKcniiy Hughes — On the Evidence Afforded 
by the Gravels and Rnck Earth , " Mr. R. H. Tiddeman. — 
"On the Hyaena Bed in the Victoria Cave" Communications 
have also been solicited from foreign anthropologists. 

The Pans Acclimatisation Society di=^lribiited its medals last 
Saturday at the Vaudeville, One of them was awarded to Mr 
Alfred Mosenthal, Consul of the late Iransvaal Republic, for Ins 
admirable work on the acclimatisation of the ustneh Suc- 
cessful expcrimenls on his system have been made on a large 
scale in Algiers. 

Mu. EniFRiDGE writes to the Times with ’reference to his 
examination of the red and green shales found below the depth 
of 1,073 feet in the boring at Meux’s Brewery, and of which 
Prof. Judd spoke in a recent article in Nature on Deep Well- 
borings in T ondon He st.ates that the evidence now shows them 
to be of pal vozoic age, and of the continental type of Devonian 
rocks containing the mulluscan fauna of that period 

At Ihe April session of the German Geological Society Herr 
Speyer exhdiited a number of fine pal.vontological specimens 
belonging to the Permian formation, obtained at a dep^h of 242 
metres from boiings in the vicinity of JMemel. The twenty-five 
species found embraced eleven moHuscP, five cntnmostTac.e, two 
bryozoa, &c Although nearly all of them arc represented m 
the Lower I'crmiaii of Thuringia, llcssc, and WettcTaii, but one- 
tliird of the* number are found m the corresponding English 
formation'! The abovc-menlioned borings yielded in the muEt 
of the Permian formation occasional specimens of dolomite, with 
crinoidal stems and imperfect icmains of brachypods, belonging 
properly to the Devonian. 

The monument to Liebig to wiiicli we have previously re- 
ferred, was unveiled at Dirmsladl, his birthplace, on the I2lh 
inst , the seventy-fourth aniuversaiy of his biith. 

The Annual Meeting of the rmnberland Literary and 
Scientific Asaocialion was held at Keswick on the first three 
days of the vii^c^ent month This association, as we have pre- 
viously iiiLiuiaLtd, IS formed of a large number of local Cumber- 
land societies, and both ila first and its recent meetings have 
been highly successful The idea of thus associating the various 
Iccal societies of a county 1=1 admirable, and we would strongly 
recommend ila universal adoption The president at the last 
meeting was the Ihshop of Carlisle, who gave a really interesting 
and fairly liberal address on the “ Ana1()L;ies and Contrasts 
between Human and Divine Science/' the gieater pait of which 
consisted of an aecount of some recent advances in physical 
science Several other papers wcic read, nearly aft of them 
scientific, and more or less on subjects connect ' with tbc dis- 
trict The new president is Mr. Isaac Flctclier, M P , F R S., 
and the next mLClmg will be held at Cockcrmoutli in May, 
187S. 

Commander Perrikr read a paper at the last meeting of the 
Geographical Society of Pans, on the Hetermin.ation of the longi- 
tude of Algiers by telegraphy Ihc exact longitude is 2’ 50" 2 i 
cast from Pari-i, the probable error L>cing only o" 01 The time 
required for the transmission of the electricity from Paris to 
Marseilles was found to be only of a second , the di&taDce 
between these two Lilies being 863 kilometres, it shows that the 
velocity of the eleclncity woa not less than 46,030 kilometres per 
second. Similar experiments tried on the submanne cable 
between Algiers and Marseilles proved that the time required to 
travel was /q'V ^f ^ second ; for a distance of 926 kilometres this 
shows a velocity of only 4,000 kilometres But the battery used 
for aignalhng in the aerial line was composed of 100 elements, 
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and only ten elements were used m the Bub-Mediterranean 
cable The triangulation of Algeria is an accomplished fact, 
and ^ the calculations will be finished two or three months 
hence. When the operations shall have been completed it will 
be possible to know the exact length of an arc of meridian pass- 
ing through the Pans Observatory, and exLendmg from Shetland 
to Lagliouat. The amplitude wdL be exactly 30"'. An arc of 
parallel will be measured, also extenduig from Nemours on the 
Marocco frontier to Bona, in the vicinity of Tunis, The mean 
latitude will be 36° and amphtude^io” 

The following courses of instruction for science teachers will 
probably be organised this summer at South Kensington — i. 
Chemistry (Elementary), from July 4 to July 26, by Mr W 
Valentin, F C , 2 Sound, from June 19 to July Ii ; 3. Light, 
fromjuly 12 to August 3, both by Prof. Guthrie, F.H, S.54 Steam, 
from July 4 to July 26, by Prof. Goodeve, M A , and Prof, 
Shelley, 5. Biology, from June 13 to July 5, by Prof, Huxley, 
Sec, R.S. Details may be obtained by application to the Science 
and Art Department 

The av;ard of the Public Schools' Prize Medals of the Geo- 
graphical Society for the present year has been as follows — 
Physical Geography — Gold medal, Walter New, Dulwich Col- 
lege ; Bronze medal, Arthur Smyth E'lower, Winchci>Ler College 
Political Geography — Gold medal, William John Newton, Liver- 
pool College; Bronze medal, John Wdkie, Liverpool College. 

Artificial dowers called haromcl^n are being now exhibiled 
in a number of Parisian opticians' shops They are culouied 
with a material composed of chloride of cobalt When exposed 
to sun and dry air the leaves become deep blue , when the air 
is saturated with moisture they liecome pinky. All the inter- 
mediate shades arc easily observed 

A REPORT from Dr v. Bary on Ins recent excursion into the 
Tuareg region of the Western Sahara was read at the last meet- 
ing of the Berlin Geographical Society. Ills researches yield 
but few grounds in support of the theory that the Sahara was 
formerly the bed of a sea He is inclined more to the belief that 
North Africa has long been free from a covering of water, as no 
traces of Tertiaiy formations were found, and the sandKlowns 
cannot be regarded os proofs of the former existence of a sea 
The traveller found the valley of Mihero not only remarkable for 
the number of crocodiles existing in its pools, but also on account 
of the nch growth of trees m striking contrast to the surrounding 
deserts A mass of luxuriant cbmbing plants prevents the passage 
of beasts of burden. 

PTnnisH papers report that vast masses of smoke are issuing 
from a mountain adjoining the river Tana, and that the snow m 
the vicmity has been melted away The region has hitherto been 
free from evidences of volcanic activity The theory has often 
been advanced that the gradual elevation of the shores of the 
Gulf of Bothnia is due to volcanic forces, and it is possible that 
these are finally seeking a vent. 

The royal tigress in the Berlin Zoological Gardens, lately 
brought forth a litter of two, which she utterly refused to take 
care of. They were accordingly placed amidst the family of a 
Newfoundland dog, who welcomed the new-comers warmly and 
bestows upon them all necesiaiy maternal attentions. 

An extensive movement of subsidence has taken place at 
Marano Marcliesato, in the territory of Cosenza (Calabria). Vast 
chaams have opened, a great number of houses have been 
destroyed, and many others threaten rum. The movement 
extends to the north, passing the hills of S FiU e Bucita as well 
01 to the liver that divides Marano from Rende, the] waters 
of which are partly escaping through large fissures In its bed. 
At the observatory of Cosenza there have been noticed for some 


time a barometrical depression of 10 mm , an extraordlnaiilylow 
state of temperature with variable winds, fresh snow on the 
mountains, and a very abundant rainfall. The magnetic inatru- 
menti, too, show an extraordinary agitation. 

The town of Iqmque, in Peru, was visited by a destructive 
earthquake on May 10 The damage done is not so great as 
was at first anticipated, and it is stated that no lives have 
been lost. Early on the following day, between 2 and 
3AM., a shock of earthquake is reported to have occurred at 
Comrie and the surrounding district of Perthshire ; the shock, 
as usual, came apparently from south-west, proceeding to^north- 
cast, and was accompanied with a noise resembling that of 
distant thunder or the discharge of cannon On May 2 several 
shocks of .an earthquake were cxpcnenced m the neighbourhood 
of Lofta, m Sweden, causing some degree of damage. 

In the April session of the Berlin Anthropological .Society, 
Baron v Schlemitz, commander of the late German exploring 
expedition, gave an extended account of his anthropological 
studies among the inhabitants of New Guinea and the islands of 
the Melanesian Arclilpclago, winch possess an mteresUng cha- 
racter on account of the isolated character of the region, The 
natives belong almost exclusively to the pure Papuan race. 
Three sliarply-distmguishcd types were noticed. Thefirst, pre- 
valent In the northern p.art of New Guinea, is characterised by a 
thin, ill-shaped, hairy body, smooth face, thick bps, woolly 
hair, prognathous features, thin calvc<?, &c A second, occupy- 
ing the iskinds of New Hanover and New ficUnd, is slightly 
modified The colour I'l a light ))iown, staiccly darker than 
that of boulh F.uropcans , the body u bcltci pioporlioned and 
mure fully rounded , clothing 13 not worn by the men and rarely 
by the women. A comparatively strict observance of morality, 

I the nghtg of property, and family relations was, liowever, ob- 
served. A third race, found on the western coast of New 
Guinea, evidently possesses a slight mixture of Malaysian blood. 
They arc russet brown and dolichocephalous, with intelligent and 
handsome features, and well proportioned form. Many of the 
tribes inhabit villages budt on piles and well secured against 
attack Polygamy is prevalent in certain regions, and allegahsed 
system of marriage appears to be gcncial. 

Wfi have received from Pi of Ileniici the sum of i/. los 
towards the Gauss Monument p'und. 

Tub additions to the Zoological Society's Gaidens during the 
past week include a lloolock Gibbon [J/ylodait's hoolock) from 
Assam, presented by Mr. John Scrymgeour , two Mauge's 
Dasyurcs {.Dasyurui ffiati^at) from Australia, presented by Capt. 
J C. Harris, an Antarctic [Sitnofarius a ntarcticus) [xoiw 
Ihe Antarctic Seas, a Ceylon Hawk Eagle {Spzaetus ccylonensu) 
from Ceylon, presented by Capt W Vincent Lcgge ; two White 
cared Conurcs {Conurus Itt 4 coUs) from South America, presented 
by the Lady Greville , three Touiacoua {Cotyihanc per so) from 
West Africa, presented by Mr. J G. Tayler and Capt. R. H, 
Crewe ; a SaddJe-billed Stork {Xmorhynchus seni^aUnsh)^ a 
Black Stemothere {^ternotkarus m^er) from West Africa, five 
Kapplcr’s Armadillos (latusia kappleri) {lom .South America, 
purchased, a Wild Boar (V«J scro/a)^ bom In the Gardens. 

UNIVERSITY INTELLIGENCE 

Oxford, — The Master and Fellows of Balliol College give 
notice that they are willing to receive as members of the College 
without further examination, selected candidates for the Indian 
Cml Service, not exceeding in number ten, and to assist in their 
education. Any candidate wJio wishes to avail liimself of this 
proposal 15 requested to communicate with the Master of 

Cambridge. — The Adams Prize awarded biennially for the 
best essay on Bome subjects of Pure Mathematics, Astronomy, 
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or other branch of Natural Philosophy, the competiLion bein^ 
open to all persons who have at any time been admitted to a 
de^rree iti the University of Cambnoge, has been adjudged to 
Edward John Routhj M A , F.R S. , St Peter’s College The 
subject of the esaay la '*Thc Criterion lof Dynamical Stability.” 
The value of the prize la about 250/. 

A Warden of Cavendish College in the place of the Rev T 
J. Lawrence, resigned, will be elected on Tuesday, June 5 The 
College IB intended furstudentB somewhat younger than oulmary 
undergraduates, and the teaching and discipline correspond with 
those of the higher forma in a public acliooK The salary is 
500/ , or a capitation fee of 5/ when the number of 5tud1.nl s 
CKCerds 100. Candidates are rec^ucsted to communicate with 
Ihe Kcv. Prebendary Ureteton, J.ittle Massingham, Kougljani, 
Norfolk 

C^^Sf;ow — The Town Council has given a subsciipLion of 
5,000/ to the funds of the University of that city 

Bnisroi- — It will be seen from oui advertising columns that 
a Principal is wanted for University College For so young an 
institution the salary offered is very fair, and we hope that a 
thoroughly good man will he obtained for the post, one who, if 
not a man of science himself, at least regards it ns of equal im- 
portance with literature 


SOCIETIES AND ACADEMIES 

London 

Royal Society, Apid 12. — "On certain Molecular Changes 
which occur in lion and Steel during the separate acta of Heating 
and Cooling,” by Prof Norris, M D , Queen's College, JJir- 
mingliam. 

An exhauEUve study of the various condihons has led to the 
elucidation of iJie nature of hardening, softening, tempering, 
annealing, SlC., and baa further shown that numerical values 
may he assigned to these states 

The research has further eslablishcil the cMbtcnce in sLccl and 
m iron containing Jree carbon of a contraction or shortening 
which IS excited by heat, and which proceeds simultancoudy 
with the dynamical expansion, and masks Us true amount This 
IS divisible into and um^icraLurc contraction 

The presence of a cooling c\[iaiisiun or cryblalhaation, which 
comes m during the dynamical contraction, and masks its true 
amount 

These effects, due to crystallisation and decrystalhsation, are 
the causes of the so-called kicks, or temporary contractions and 
expansions which occur during the heating and cooling of the 
Hteel. 

That the low-lcmpcralure conlractiou and cooling expansion 
are due to decrystallisaLion and crystallisation which occur 
during the acts or heitJiig and cooling, while the kicks ilicin- 
selvcs are simply tlic ihcnn^l effects associated wilb these 
changes, and are propuilionale to their extent. 

That protracted anneal in^;, that is, txtremcly slow 
brings about molecular separation of the carbon and iiou , and 
steel m such a state conrracls greatly when high temperatures 
arc reached, producing the contraiiion teturuK seen at the end of 
the healing, and which aic due to tiie condensation produced by 
the recombination of the carbon and iron Sleelam this stale 
arc less suEceptible to cooling expansion (crystalliHation), and 
therefore to low temperature contraction on subsequent heating. 

April 26 — " Researches on Emeralds and UeryJs — Port II. 
On some of the Processes Employed m the Analysis of Emeralds 
and Beryls,” by GreviUe Williamx, F.R S. 

" On the Nature and Oiigin of ilie Beds of Chert in the 
Upocr Carboniferous Limestones of Ireland," by Prof Edward 
Hull, M.A., FILS., Director oi llic Geological Survey of Ire- 
land. With " Chemical Notes,” by E. T. Hardman, F C.S , of 
the Geological Survey of Ireland. 

brom a review of the whole circumstances, it appeared that 
the origin of the chert-beds was to be attributed to the replace- 
ment of the original limestone or calcareous ” ooze,” due to 
organic agency by illica, and that the rock is truly a pseudo- 
morph, a view held by several observers. 

The mannei in which this replaccitieiit had been brought about 
Was then touched upon. It was shown that there was reason 
for believing tliat at the close of the period during which the 
carboniferous limestone was fonofd over the area of Central 
Ireland, the sea-bed was elevated bo as to be covered by the 


waters of a shallow sea exposed to the sun's rays, and of a 
warmer temperature than when at a greater depth. The watera 
appear to have been chaiged with a more than usual supply of 
silica in solution, derived (os Mr. Hardman suegeBis) from the 
flurrounding lands, formed, for (he most f>art, of hfghly silittolu 
materials silica la leas soluble than carbonate of lime, 

chemical rc]>Iacemcnt would naturally lake place, the carbon- 
ate uf hme being dissolved out and its place taken by Ihc 
silica The warm condition of the sea-water, its exposure to 
sunlight, the porous chaiacler of the rural 1 ne, ciinnidal and 
other forms, and the soft and "oozy” coiidiiion of the fora^ 
ininiferal mud would give easy access to llic s< a waters, and the 
process of Bihcihi ation would take place analogous to that 
described by Dr Martin Duncan, 1 K S , as having occurred in 
the West Indies. 

Linnean Society, April ig — G Beniham, FRS, vicc- 
prefident, m the chair. — M. CisBimir De Candolle read an im- 
portant paper on the geographical distribution of the Mcliaccie 
Ills general conclusions witn regard to the Mclia family may 
thus be Eummanaed (iz) The number and the mutual affinities of 
the various genera of Mcliaceoe decrease fiom the Asiatic region 
towards Africa and America on one side and towards EastlPoly- 
nesia on the other , (/j) Between the Mcliace ne of America and 
Africa there exists analogy, whilst Polynesian species belong to 
Indian type; (r) New Caledonia contains within itself a remarkable 
number of distinct species, the type of which, however, is Indian ; 
(dT) in Australia three Indian genera are found, along with three 
genera exclusively belonging to Australia ; ((’) No Rpeaes of 
Mcliacese have hitherto been collected m ihc mo6t|eastcm islands 
of Polynesia , if subsequent observations reveal such It will bo 
interestlDg to know whether they pertain to Indian or American 
type — Another contribution on tne geographical distribution of 
the Indian ftesh-waler fishes (Part II. The Silunda?), read by 
Dr. Francis Day, curiously enough in some ways pomts to a 
similar conclusion to that derived from the plants above men- 
tinned. Dr Day showed that of the twenty-six genera of Sllu- 
Toidre represented In the Indian Empire, ten are found in the 
Malay Archipelago, two more reach Cochin China or Chino, 
whilst Cliirtas only is common to India and Africa, and more- 
over it likewise 19 found m the Malay Archipelago. He infers 
that the said freshwater fish of India are more closely related to 
a Malayan than to an Afruau fish fauna, — Mr H Irwin Lynch, 
of Kew Gardens, brought before the notice of the Society some 
observations on the disarticulation of the branches of Casitiloa 
elastun, the caoutchouc tree of Central America. He has noticed 
that the lateral branches are detached from the ascending stem 
of the plant in a regular manner from below upwards in the same 
way ax leaves, and ibis happens always at the point of inserlion, 
III certain Eupliorbiaceous genera which have leaf- bkel branches, 
Ihese fad as dors a leaf, .'ind they bear in their axils a bud from 
winch alone the permanent branches are produced. They are 
themselves subtended by a leaf reduced to a scale — Capt. 
Chimmo followed by two communications, one concerning ihe 
mode of obtaining and the stnicturc of the so-called Ftsplectella 
of the Philippines, the olhe# a description of a suppoted new 
Ivhizopod. 

Anthropological Institute, May 8. — John Evans, F R.S., 
president, in the chair — Special thanks were voted for the 
present to the Library of a complete set of Ihe volumes relating 
to the voyage of the Novara^ published and presented by the 
Austrian Government — On an exhibition, by Mr. R. Biddulph 
Martin, of objects from a large refuse heap in the neiglibourhood 
of Smyrna, Mr Hyde Clarke, Col. I^ne Fox, ana the presi- 
dent offered remarks — Mr A. L. Lewis communicated a de- 
scription of the remains of a stone circle at Coiderhom, Kent, 
illustrabng his remarks by a wdl-pieparcd plan — Dr, John Rae 
read a paper on the skuUs of the Esquimaux, atlributing the /act 
that two distinct types of akull exist among thcBC peoples to an 
admixture of blood An interesting discussion followed, in 
which Dr Beddoe, Col Lane Fox, and others look part. — Dr. 
Beddoe, F R.S., comxniinicaled a paper on the Aborigines of 
Queensland, whom he, described, on the authonly of Mr. Chriati- 
son, who had bad many years' knowled^ of them, and employed 
them very largely in sheep-fiarmmg, to in many lespecta, not 
so black as tl^y have been painled. 

Royal Microscopical Society, May2-^H C.*?oTby,FR S , 
president, in the ^air, A numt^r of donations to the sooety 
were announced, including a sum of joo/, presented by Mr. C, 
Lambert, from a bequest of 25,000/. left by that gentleman's late 
father, to be appropriated to benevolent and scientific purpose 
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— The hrst of a Bcries of lectures founded in honour of the late 
Prof. J. Quckett was delivered by Sir John Lubbock, Bart, M P., 
"On Some Points in the Anatomy of Ants.” Commencmg by 
reference to the occasion, and appropriately giving a short history 
of the life and labours of Prof, J Qaekett, the lecturer proceeded 
to describe in a minute and interesting manner the general struc- 
ture and microscopic anatomy of these insects, pointing out the 
differences found to exist between ludividuals of different species, 
and also between the various classes of the same species Atten- 
tion was specially drawn to the structure of the antenna:, and to 
certain organs presumed to be those of hearing, also to the struc- 
ture of the mouth, with its extensive muscles and mouth-sac. 
At the conclusion of the lecture, the " Quekett Medar' of the 
society, struck for the occasion, was presented to Sir John 
Lubbock by the president, amidst great applause from the 
fellows. 

Victona (Philosophical) Institute, May 7. — Dr, C. Brooke, 
F R.S , m the chair — A paper on the indestructibility of matter 
by Prof. ChaJljs, F K S , was read 

Rome 

R Accademla dei Li nee i, March 4 — The Roman Tuscia 
and the Tolfa, by M. Ponii — On graphical statics, by M. Batta- 
ligni — On some caver n- my napods of France and of Spain, bv 
M Fonzago — Studies on some anouran amphibians of FilcI- 
mont, by M Lesaona — On a new function of the liver and the 
effect of ligature of the vena porta, by M. Tommaso-Crudeli — • 
On the Meibomian glands, by the same — On the chemical con- 
stitution of the cyanamidcs, by MM I'llcti and Schifl — On the 
tenacity of copper, steel, brass, and aluminium, at vanous tem- 
peratures, by M. Pisati and others — On the dilatation, ^capil- 
lanly, and viscosity of fused sulphur, by M Pisati — tOn 
organisation of the meteorological services of forecast for agri- 
culture ; on pubLcation of meteorological observations , and on 
history of the atmosphere, April to September, 1876, by M, 
Tarry,— On the small proof plane, by M. Volpicelh — Epheme- 
ridcfl and graphic representation of the height of the water 
surface of the liber, measured daily in 1S7G, by M. Belocchi — 
On litamte and apatite of the plain of Spedallacio, near Sarsalba, 
ouid on mancinite, by M Uzielli. — Indian corn and pellagra, by 
M. helmi 

Paris 

Academy of Sciences, May 7 — M Peligot in the chair — 
The following papers were read . — Two general laws of geo- 
metric curves, by M. Chasles.—Studies of Mr Sylvester on the 
algebraic theory of forms, by M 1 Termite — Note d propos of 
M. Fave’s communications on the theory of heat, by M. Resal 
He opposes M. Fave'a views, — On determination of the dilTer- 
cnce of longitude between Pans and Berlin, by M. Mouchez 
The brat senes of astronomical observations are on the eve of 
completion — Researches on the law of Avogodro and Ampi:rc, 
by M. Wurlz Oxalate of potassium loses its water when heated 
in dry [air under a certain pressure, but does not lose it, if heated 
under the same pressure, m chloral vapour or in a mixture of air 
and water vapour We may infer that hydrated chloral vapour 
does not act bhe dry air, but like a mixture of anhydrous chloral 
and water vapour. — Chemical reaearches on the green matter of 
leaves, by M. Premy (third paper) He thinks it proved that the 
colouring matter of leaves is a mixture of phyiloxanihine and phyl- 
locyanate of potash During life chloropnyll acta by decomposing 
COg. When the leaves die and fall the colouring matter is destroyed 
and gives up to the ground the salt of potash it con tamed — 
Change of colour of chlorophyll , its passage to blue and to red 
or orange, by M. Trecul. — On meteorological predictions sent 
from the IJnited States, by M Faye. Some think the success of 
these owing to the rtfU of the Gulf Stream, which they suppose 
to be the grand route taken by storms in traversing the ocean. 
M. Faye sbowa this to be a mistake i the path of storms de- 
pending on currents in the higher regions of the atmosphere. — 
On the Identity of anthrax in all the species of domestic animals, 
by M. Bouley. Contagion is its most essential character. — M 
Bernard made some remarks m presentmg his Lemons sur U 
dukbeU et la glycogSnise ammale ^ — Reports on the geodetic and 
topographic worlu executed in Algeria, by M. Koudaire. This 
lelatef to his measurement of the meridian of Biskra, and survey 
of thereemn of theChotts. — Practical reduced form of the develop 
ment of Taylor, byM. Rouyaux. — Integration of linear differential 
equations of any co-ef&cients, with or without second member, 
by M, Andr^. —Solar spots observed at Madrid in April, 1877, 


bv M. Ventosa. Another ^confirmalion of what M. Janssen 
observed. — On M. Janssen’s communication on the sudden 
formation of a very important sun-spot, by M. Gazan He thinks 
the spot was not formed suddenly \ bJI spots are preceded by 
violent agitation of the luttimous matter He passes some other 
strictures — Reaearches on accidental double refraction, bjr M. 
Mari^. The double refraction produced by hardening is iden- 
tical with that produced by a regular heating of the contour 
of the plate — On the interior resistance of thermo -elec tnc 
elements, by M. Holland The experiments were made with 
Clamond's pile. The curve of resistances oscillates continually ; 
its course, at first rather irregular, becomes nearly normal only 
after about twenty minutes ; it is then fixed at a height which 
it retains during about ten minutes When the pile cools the 
curve again oscillates irregularly. — On acid acetates, by M. Les- 
coeur — On some derivatives ofacetylaceticethei,byM. Dcmar<fay. 
— On nitroaalicylic acid, by M Phipson — Action of toxical and 
antiseptic vapours on the feroientation of fruits, by MM Lc- 
charlier and Bellamy The action of vapour of phenic acid, 
cyanide of potassium, and c.'imphor destroys or diminishes con- 
siderably the vitality of fruit cells — On the same subject, by 
M. Gay on. He Ined chlorororm, ether, and sulphide of carbon 
with similar results. Sulphide of carbon and camphor (in the 
two senes of experiments) acted lees powerfully than the other 
substances ; they allowed a little fermentation — On two new 
niobates, by Mr. Lawrence Smith. These, found in North 
Carolina, he names HatchtttohU and RogernU — Researches on 
the mode of formation of Cyclopia, by M Dureste — Note on 
the peristaltic movement of the intestine, by M Guerin The 
matters in the intestine are not moved along by an action a tergo^ 
resulting from simple circular contraction of the muscular mem- 
brane, but by a double propulsive and suctional action, realised 
througli contraction of tlie circular and longitudinal planes of the 
intestine — On a whale, properly so called, caught m the Bay of 
Tarentum, by M. Capellini. — On the mines of New South 
Wales, by M. Simon. 
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SCIENCE AND WAR 

II. 

A t no other time has there been so much want of 
unanimity among the Great Powers of Europe on 
the subject of Ordnance, There are 'to be found at the 
piescnt moment cannon of a dozen different descriptions 
in the gun parks of European nations, differing from each 
other not only in respect to their construction, but in the 
metal of which they arc made. So far as small arms are 
concerned, we know there is but one opinion ; some 
nations prefer one breech-loader to another, but all agree 
in the employment of breech-loaders. In the case of 
cannon, however, it is different. Germany relies upon 
breech-loading ordnance, while Great Bntam has for- 
saken the system and gone back to muzzle-loaders ; 
Austria makes her guns of bronze, Germany of steel, 
Russia favours steel and brass, America cast iron, while 
England has cannon of steel encompassed with iron, and 
France weapons of iron girt with steel. 

The balance of favour is beyond question with the 
breech-loader at the present moment. All the new artiL 
lery of the Russians and the Turks is of this kind, while 
the field-guns both of the Germans and Austrians are 
upon the same system. France has done nothing lately 
for the regeneration of its ordnance, and there remains 
but Great Britain and Italy to represent muzzle-loading 
artillery. But Italy, although she has adopted the British 
system for very heavy guns, is by no means a confirmed 
believer m it, and will doubtless hesitate before following 
our example very far, beset, as she is, with neighbours 
armed with breech-loaders 

Of all the Powers, it is, curiously enough, steady-going 
Austria, which has taken the boldest and most independent 
course in the matter of artillery. It was but at the end of 
1875 that the Austrian War Office decided to adopt the 
Uchatius cannon for field artillery, and yet at this moment 
every artillery regiment of the vast Austro-Hunganan army 
IS armed with the new weapon. Within eighteen months 
no less than 2,000 of these cannon have been cast and 
finished, and now the Vienna arsenal is engaged m the 
manufacture of heavy guns of the same character. Never 
was a more energetic step taken. A new cannon of some 
sort was held to be absolutely necessary to uphold the 
prestige of the army, and a Commission having been in- 
trusted with the selection of an arm, pronounced without 
delay in favour of the scheme brought forward by Gen. 
von Uchalms. In October, 1874, the first round was 
fired from an Uchatius gun, and a twelvemonth afterwards 
the sweeping reform which was to introduce an entirely 
new artillery throughout the Austrian service was de- 
cided upon. Government sanctioned an expenditure of 
1,800,000/. to be spent in two years, and Gen. von 
Uchatius was directed to give all the assistance in his 
power towards the fulfilment of the design. 

The Uchatius gun is made of so-called steel-bronze. 
Chilled bronze would be a better name, since Uchatius 
casts his metal in a chilled, or metal mould, in the 
same manner, pretty well, as Sir Wilham Falliser pro^ 
duces bis famous cL.lled projectiles. Bronze, as every- 
Vou XVL— No. 395 


body knows, has been a favourite metal with gun-founders 
from the earliest days, and in the East, especially, magni- 
ficent castings of this nature have been produced. About 
90 per cent, of copper and 10 of tin is the mixture com- 
monly employed in making ordinary bronze, but 8 per 
cent, of tin is the proportion preferred by Uchatius. The 
difficulty in casting bronze, as those who have any experi- 
ence know full well, is that of securing homogeneity, soft 
particles of tin becoming isolated in the mass, and giving 
rise to the defect known as “ tin-pUting."' Whether we 
have lost the secret of bronze-castmg, or whether m 
former times they were more skilful at the work, certain it 
is that founders of the present day are unable to secure 
so uniform an alloy as formerly This was very apparent 
when some eight or ten years ago our own Government 
adopted, for a brief time, bronze artillery, The addition 
of a small percentage of phosphorus did not mend matters, 
and the highest authonties on the subject were at a loss 
to suggest an efTective remedy. Our bron/e guns, too, had 
another defect which could not be overcome. After 
firing the bore became affected, and the we.ipon, as it was 
termed, “drooped at the muzzle.” These weic t' two 
defects indeed that led mainly to the abandonment of the 
bronze gun in this country, and they are, too, the diffi- 
culties which Gen. von Uchatius appears to have over- 
come. He has got rid of “ tin-pitting ” and his guns do 
not “ droop at the muzzle ” 

Uchatius found that by subjecting the alloy in a liquid 
form to considerable pressure, he was enabled to secure 
a perfectly homogeneous mass, a result which was also 
furnished, he discovered when he had gone a step farther, 
if the molten metal was rapidly cooled. Steel-bronze is 
apparently made much in the same way as the toughened 
glass, of which we have heard so much Litely, After 
being cast in a mould, the alloy is thrust into a reservoir 
of oil, heated to a high temperature, so ih it the metal 
suddenly cools, but only down to a certain point. Then 
the casting is withdrawn and allowed to get cold more 
gradually. A regular and crystalline structure is m this 
way produced, which has none of the defects of ordinary 
bronze. It is a moot point whether phosphorus enters 
into the composition at all. Cherusts tell us they c.an 
find no trace of it, but this is no absolute proof that a 
small percentage of the element was not originally con- 
tained in the alloy, being burnt out after it had done its 
work of harmonising the two metals. The inventor is 
' rather reticent on the point, but in any caic, it is very 
certain that he produces a uniform and homogeneous alloy 
of a hard crystalline nature. 

One other expedient Uchatius has recourse to in making 
his cannon. When he has cast hu gun and chilled it, he 
proceeds to ddaCc the bore. Wedges of stccl, shaped m 
the form of cones are forced into the tube of the gun 
one after another, until the calibre of the weapon has been 
increased by something like seven or eight per cent. This 
expansion or dilation of the lube has not only the effect of 
‘ hardening or steeling the core, but also of rendering the gun 
more elastic and capable of resisting more effectually the 
strain put upon it at the moment of firing The gun, after 
this process, is in a state of elastic tension, and it is said 
that there is a pressure from without, inwards, equal to 
that which was exerted to dilate the gun in the first 
instance ; and that this is actually the case can scarcely 
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be doubted, since it is a fact that a section of the gun 
before being quite severed, will tear itself loose with con- 
BiderablL violence, and will be found on separation to 
have partially returned to its former calibre. 

So far as practical trials have been conducted with the 
weapon, the Austrian Government have every reason to 
be satisfied with the Uchatius gun, which compares 
favourably with the Krupp steel cannon in the matter of 
accuracy and durability ; while as regards its cost, it is 
far cheaper than any other rifled oidnance. A steel field- 
piece costs upwards of too/, even when not protected with 
1 mgs, while the iron-steel weapon manufactured in this 
country, costs about 70/ sterling , the steel bronze cannon 
of Gen von Uchatius, on the other hand, are made for 
35/ apiece. 

In construction, the Austiian gun is so similar to that 
of Herr Krupp, of Essen, that the latter claimed com- 
pensation foi an infnngenieni of his patent when the 
manufacture of the Uchatius gun was first commenced 
The Essen works, our readeis may know, supply not 
only Germany with steel breech-loaders, but have pro- 
vided the present belligerents with all their modern 
artillery. Russia has still many br.iss cannon on hand, 
and Turkey a goodly number of Armstrongs, but 
both powers mainij depend upon their steel Knipps 
These stood the Crcrnian army in such good stead during 
the last war that Ihcir reputation is firmly established 
They arc of crucible steel, and the breech, instead of 
being upon a hinge, or in the form of a block, moves 
round in a U-shaped socket, the escape of gas being 
further prevented by rings of phosphor-copper 

The manner in which the ordnance of this country is 
constructed 13 sufficiently fatnthar to our leaders. A tube 
of steel IS encompassed by jackets of wrought- iron, and 
in this way the toughness of the latter is combined with 
the hardness of the former Alt our guns, as we have 
said, loal at the inu/zle, while those of Russia, Germ iny, 
Austro-Hungary, and Turkey, are breech-loaders Italy, 
in the case of the loo-ton guns with which she intends 
to arm her Lao stupendous tun ct- vessels, the Dmlio 
and Diouiolo, has adopted our incthoJ of construction, 
except that she employs smooth, instead of studded, pro- 
jectiles With the employment of a gas-check at the 
base 0/ the shot to prevent windage and so secure the 
full force of the e\ploding charge, the use of studs in a 
shot appears to be unnecessary, a sufficient spin being im- 
parted to the projectile by the soft metal of the gas-check 
before- named, which causes the shot to rotate after the 
manner of a Smder bullet So satisfactory, indeed, were 
the Italian trials of these projectiles last year that it is by 
no means improbable that we, too, may give up the use 
of studded shot. 

As to the comparative value of breech-loaders and 
muzzle loaders, we shall not offer an opinion. No doubt 
a muzzle-loader is the stronger weapon, because its breech 
IS solid, but our cousins, the Germans, urge very justly 
that since their guns do not buist, they are quite strong 
enough Advocates of the mu7zle-Joading system argue 
again that iheir weapon is more simple in construction 
and for this reason is to be preferred , but on the other 
hand the sponging and loading of a gun is more easy to 
effect, if It opens at the breech. Indeed, in the case of 
very heavy guns located in a casemate or on board 


ship, the Germans reproach us with the assertion that 
we must needs h.ivc recourse to all sorts of compli- 
cated and awkward machineiy in loading, while in 
their case a simple pulley or crane is all that is necessary. 
Either, say they, we must expose our gunners through 
the open poit when loading, or, as in the case of the 
Thunderer^ rely blindly on hydraulic apparatus to work 
the guns for us Sn stands the question , perhaps the 
present war will bring us a solution of it 

H. IUdfn Pritciiahi) 

THE FORESTS OF PEGU 
Pfeliviimiry Report on the Forest and other Ve^^etation 
of Pe^u. By Sulpice Kur/, Curator of the Herl)anum, 
and Librarian, Royal Botanical Gardens, Calcutta. 
(Calcutta C. 13 Lewis, 1875.) 

I NDIAN forest reports have of late yeais become as 
plentiful as the proverbial blackberries. The fre- 
quent appeal ance of them is a consequence that might 
be expected when we consider the wide range of coun- 
try which comes under the supervision of the Forest 
Depaitment of India So far as bulk' or quantity of 
printed matter is concerned, no one can say that these 
forests are not fairly represented in the Government 
papers which appear in the course of a )ear, but the 
quality of these reports is another question They too 
often contain merely the dry details of work earned on 
during the year, and arc interesting only to those imme- 
diately connected with the special department fiom which 
the reports emanate Occasion.illy, however, a report is 
issued winch m reality is something more, containing 
iiiiich valuable information on subjects connected with 
forest conservancy, and amongst sucli Mr. Kuiz's may be 
das'^ified It ks, in fact, rather a description of the vege- 
tation of Ecgti, to which arc added appendices occupying 
quite two-thirdb of the whole bulk of the volume Taking 
the actual rcpoit itself, which, as indicated in the title, is 
of a preliminary character, the matter in which will be 
worked out in Mi. Kurz’s forthcoming book, we And it 
divided into two paits, first, tlie “ General Report," and 
second, the “Special Report." The general report is 
again divided into two sections- (a) A general aspect of 
the couniiy, its geological and climatological features, in 
connection with the flora, (n) A botanical description 
of Pegu, wiih special reference to its foiesls After a very 
brief topographical sketch of Pegu, Mr. Kurz considers 
the geological aspect of the country fiom a botanical 
point of view, which, unlike that of the true geologist, is 
not to consider the age of the rocks, &c,, but simply their 
extent and quality, fiom winch inferences may be drawn 
of the vegetation found growing upon each formation. 
The geology of Pegu is described as being very simple 
and uniform, the hills being composed solely of sand- 
stone, skirled at their base by a strip of diluvium, inter- 
rupted by a deeper or shallower alluvium wherever 
choungs come down from the hills, and succeeded by the 
vast alluvial plains, through which the Irrawaddy and 
bittang flow." The latente formation is described as being 
of the highest importance m the various floras of India, 
The term JatcrUe, as generally used by foresters in Dur- 
mah, comprises several heterogeneous rocks and soils, all 
characterised by a more or less ferruginous appearance, 
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but really connected in no other way than that they are 
all permeated by hyperoxide of iron. “ No other forma- 
tion/’ Mr. Kurz writes, " except metamorphic and vol- 
canic ones, can boast of such a variety of species, in 
spite of Its apparent sterility, as lateritc, It is this rock 
that affects vegetation so much that the great difference 
between the floras of Malacca, Borneo, Sumatra, &c , 
on the one hand, and that 0/ fava on the other side, is 
produced. It is also this formation which allows so many 
Australian genera, like Melaleuca^ Backea^ Tri^tama^ 
Leucapogon^ &c,, to spread so far to the north-west, some 
of which, like Trisfania^ spread as far north as the 
Ava frontier. If all laterite plants were to be erased 
from a list of the plants of Pegu proper the flora would 
be rendered vei*y uninteresting indeed 

The seasons of Pegu seem to be similar to those of 
Lower Bengal , the cold sc-ison, however, is shorter, and 
the hot, dry, as well as the rainy seasons, are eailier by a 
month than in Calcutta. The dry season ranges from 
about December to April, the cold part of which termi- 
nates usually, and sometimes, abruptly about the end of 
February ; during this period the thermometer larely 
rises above 88^ in the shade, sinking as low as 57'’ 
and sometimes to 55*' and 54'’ before sunrise Heavy 
dews prevail and fogs are plentiful in the early hours 
of ihc day, the after parts of which are clear and 
bright. During this season ram is almost unknown 
The hot part of the dry season comprises the months 
of March and April, during which time, chiefly in 
the former month, an occasional heavy thunderstorm 
moderates the intense heat In the early part of May 
the regular monsoon rams, which cease during Novem- 
ber, set in The Lhermometer, during the hot season^ 
rises lapidly to 95“ and 100” in the shade. The nights, 
however, arc cool and refieshing. In the hottest province 
of the country, at the height of the season, the thermo- , 
meter never registered above 74'^ before sunrise Great | 
heal and dryness prevails in the open country, and on the 
ndges, " while in the narrow valleys of the eastern slopes 
of Yomah, and in the Martaban hills, where evergreen 
forests skirt ihe streams, dew often falls so heavily, that 
one becomes quite wet when marching in the early 
mornings through the herbage along their bank Hut 
after an ascent of 100 or 200 feet, we meet with the same 
di'yness again in the deciduous forests, as in the open 
lands It 13 here that we can almost every morning 
observe a white sheet of vapour in the depths of the 
valleys, resting on the forests, which enables us to appre- 
c ate clearly the roie which evergreen forests play in the 
attraction of the currents of vapour ” 

The foregoing abstracts will serve to show the nature oi 
Mr. Kurz's report, a good deal of which is interesting It 
might, however, have been considerably condensed with- 
out losing any of Us value, indeed ilb value would have 
been much enhanced. 

Whatever advantages or disadvantages Burmah may 
present to travellers generally, to a botanist the advantage 
must be very great in having specimens ready gathered, 
and only requiring to be picked up, for we are told that 
owing to the extreme violence of the gales which prevail 
at the end of April and the beginning of May, the amount 
of old trees, branches, &c , thrown down is often astound- I 
ing, offering an easy and fruitful harvest of specimens of 


woody plants, otherwise quite out of reach on account of 
their height At other seasons apes and squirrels are 
most useful agents for procuring flowers and fruits of 
lofty trees. Another advantage is that m the cold season 
there is an absence of mosquitoes. Space will not allow 
us to do more than mention the appendices which we 
have before refened to In the introduction to the first, 
which IS a list of Burmese ti ees arranged in their natural 
orders, with brief remaiks as to the quality and appear- 
ance of the wood, &c , we arc treated to some remarks 
on the value or otherwise, of native names of plants. Mr. 
Kurz says, “ there are still very respectable botanists and 
practical men who look upon native names for plants as 
something absolutely reliable, some even believe that 
native names are preferable to scientific ones, because the 
former arc permanent, and arc not altered from one day to 
anothei, as is the case in science,” Our own experience 
is that while .1 native name, is often a great help to the 
accurate determination of the genus or species, it is, on 
the other hand, often a delusion and a snare, for it fre- 
quently occurs that the same name is applied indiscrimi- 
nately to plants even of distinct natural orders. This, 
perhaps, is not so much the case with Indian plants as 
with plants from other countries Mr. Kurz points out 
the difficulty that must always present itself in India, 
where the same plant is known m different localities by 
different names, whereas the scientific name would be 
identical all the world over, or if not actually identical, 
certainly traceable This lengthy report concludes with 
some extracts from the author’s journal of his tours It 
is illustrated with a sketch map of Pegu, .ind two plates of 
a new genus Mayodcnd}o}i^ named in honour of Lord 
Mayo, and one of Llic appendices i ontains a botanical des- 
cription of this plant. 

INFLUENCh OF tUMATh ON PULMONARY 
CON^UMP IION 

InJiuetHC oj Cluuaie tn i/tc PviVxntion and Treatnunt of 
Pnlmofuiry Lonsumpiion I.ctlsomian Lccturts for 
1876. By Charles Theodore Williams, M.A , M.D ^ 
Oxon (London Smith, Elder, and Co, 1877 ) 

1 "' HE fact that consumption is the great destroyer of 
men and \a omen in the piimc of life, nearly one- 
eighth of all ihc deaths ivluch ociui being due to it, 
IS moie than sufficient tj wan ant any amount of 
minute and patient inquiry which might result in the 
prevention and more successful treatment of this terrible 
disease. Dr Williams treats the subject m its climatic 
relations, and gives what is, in many directions, an 
elaborate and able discussion of a large amount of fresh 
data adduced with reference to the therapeutic action of 
British, Mediterranean, African, Indian, Australian, sea- 
voyage, and othrr climates, diflcring widely from each 
other as regards temperature, humidity, elevation, and 
exposure to sudden changes of weather In concluding 
the inquiry he chaws some valuable conclusions as to 
those patients who ought to W'lnter abroad, and those on 
the other hand who may remain at home, those who are 
most likely to be benefited by sea-voyages, and those 
most benefited by dry climates, and how far the tempera, 
turc and elevation is ,io be taken into account. The 
question of moist climates, whether hot or cold, is also 
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examined with the view of ascertaining whether such 
cliinates are desirable at all for consumptive patients. 
The results would have been rendered even more valu- 
able if the author had availed himself more freely of 
the labours of others who have written on the same 
subject 

But It IS the remarkable conclusion arrived at regard- 
ng the winter cliinates of the south of England which 
arrests attention This conclusion is that Torquay, 
Bournemouth, Ventnor, and the whole of the western 
end of the English Channel possess climates less be- 
neficial to consumptive patients than are the climates 
of Hastings, St Leonards, and the eastern end of the 
Channel ; and it 13 thence inferred “ that it is the 
stronger inllucnce of the Atlantic warm current and its 
accompanying winds on the shores of Devonshire and 
Cornwall, which though it raises their winter temperature 
many degiecs, clothing their hillsides with verdure and 
causing what would otherwise be waste places to bloom 
with rare exotics, deprives them of the stimulating and 
bracing influence which is possessed by the less beau- 
tiful shores of Sussex with its breezy downs and colder 
winter climate ” 

It may be doubted if the facts warrant this very broad 
conclusion It has been shown by Buchan and Mitchell 
in their discussion of the weather and mortality of 
London, published in Jour Scot Mtteorol Soncty^ 
vol. iv, p 305, that the three periods of the year 
most fatal to consumptive patients are November and 
the firsthalf of December, when the tempeiature is rapidly 
falling and is at the same time low ; in January when the 
temperature falls to Us annual minimum ; but chiefly from 
March to about the middle of J une, when the air is driest. 
Now these results, which arc based on the enormous popu- 
lation of London and the long period of thirty years, would 
have led to the expectation that the winter and spring 
climate of Torquay was certainly not less beneficial to 
consumptive patients than that of St. Leonards. 

It seems not impi obablc, from an examination of the 
whole facts, that the discrepancy may be accounted for 
by the comparatively small number of patients whose 
cases have been discussed by Dr. Williams, viz , 243, of 
whom zoo were under medical treatment at Torqiiayj 
58 at VeiUnor, 57 at Hastings, and 20 at Dournemouth, 
ajid to an important point missed in the discussion, vi/ , 
the very different types of weather which have prevailed 
in the diffeient years and the varying mortality from con- 
sumption attending on these types of weather It is in- 
dispcnsable in such a discussion that tabular statements 
be prepared, showing ihe numlier of patients under 
medical treatment for consumption at each place during 
each month of each year, and the results of the treatment 
as respects each patient, in order that the results may be 
compared with the meteorology of the place and year to 
which they refer Till this be done we cannot be said to 
be in a position to make any comparative statement of 
the therapeutic effects on consumptive patients of the 
climates of the different sanatoriums of the south of Eng- 
land , it being evident, for instance, that the relatively high 
position of Hastings as a sanatorium for consumption 
may be wholly due to a chance excess of patients sent 
there during exceptionally mild seasons, and the leUtiyely 
low position of Bournemouth to the mere accident of one 


or two consumptive patients more than the average being 
there in a particular season when the weather happened 
to be peculiarly severe. 

OUR BOOK SHELF 

Annals of the A ^tronoimcal Observatory of Harvard 
College. Vol. xiii 

We must congratulate the authorities of Harvard College 
on the publication of the Annals of the Observatory. 
The volume is the result of a large portion of the work of 
the institution during the lime that it has been without a 
director, since the death of Prof. Wmlock in June 1875. 
An account is given of the several funds available for 
purpose of publication, and then follow the biographical 
notes of W. C. Bond, G. P Bond, and J WinlocV the 
several directors since the foundation in 1815. We then 
come to the details of the instruments m use and plans 
of the observatory and grounds. The work done from the 
year 1855 appears to have been chiefly the measurement 
of binary stars, transit observations, investigation of lunar 
phenomena, drawings of nebula, photographs of the sun, 
and spectroscopic observations, the latter consisting 
largely of the examination and drawing of the chromo- 
sphere In Part 11 . we find some thirty-four exquisitely- 
finished plates depicting the results of the foregoing 
observations, published at the expense of the Bache fund 
These were made by or under the diiection of the late 
Piof Wmlock It seems a pity that the authorities do 
not publish from time to time a selection of these papers 
on special subjects Part II. would be widely bought by 
astronomers if its contents were given separately, and the 
plates, which arc, perhaps, the finest accessible, were 
practically not buried in an odd volume of a lengthy 
senes of “ annals.^' 

Cultivated Plants ; their P/ opagaiion and Improvement. 

By F W. Burbidge. (Edinburgh and London William 

Blackwood and Sons ) 

That Mr. Burbidge possesses the pen of a ready writer 
no one can deny when it is borne m mind that m a very 
short time he has produced several books on horticultural 
or gardening subjects. His “ Domestic Floriculture," 
published by the same firm as the present volume, was, 
up to that period, the best of lus productions ; for though 
It v/as not of .1 scientific character, it was of a nature 
calculated to elevate window gardening from the mere 
habit of simply allowing a few ordinary plants to struggle 
for an existence through adverse circumstances to a sys- 
tem m which all might take an interest. 

The present volume is one of a different character 
from any of those which have preceded it. Mr Bur- 
bidgc, in fact, says in his Preface that the primary inten- 
tion of the book was as a popular handbook on plant 
propagation and improvement, with a hope also that it 
might “ serve young gardeners as a stepping-stone to 
works of a higher scientific character, and more espe- 
cially to those of Charles Darwin Nevertheless, the 
chapters or sections devoted to Hybridising and Cross- 
breeding," Natural Fertilisation and Cross-breeding," 
and “Artificial Fertilisation and Cross-breeding," will be 
useful as bringing together from various and widely 
scattered sources, what has been done m these cognate 
branches of scientific research In these sections we 
think Mr. Burbidge has done his work well, the refer- 
ences to the quotations being fully given not only to 
Ei^lish but also to French and German works. 

The great bulk of the volume is devoted to a “ General 
review of some of the most popular groups of cultivated 
plants, with notes on their propagation and natural affini- 
ties." In this the arrangement of the orders is somewhat 
novel, for mstead of being classified in a scientific man- 
ner they are placed alphabetically. The habits and pecu- 



NATURE 


6i 


May 24 , 1877 ] 


liarities of the principal plants in each order are briefly 
described as well as their economic uses, together with 
notes on the most general method of propagation 

The book will no doubt meet with a wide circulation , 
the chapters on propagation, grafting, and budding, being 
of a practical character, will be useful to other readers 
besides those of a purely scientific turn. As a further 
illustration of this we may point to the chapter on Seed- 
saving, m which we are reminded of the excellence of the 
produce of the Continental seed farms, especially those 
of Erfurt, which arc noted for their Primulas, Stocks, 
Ilalsams, Asters, &c , we are also told that the seed of 
such common plants as Cineraria and Calceolaria is, 
when of a *' good strain, worth from 10/ to 15/ per 
ounce, and Primula seeds even more. The book has a 
good index, always a special point of value in one in- 
tended for reference. 


LETTERS rO THE EDITOR 

[ The Tdtlor loe: uo( hold htrn /of opmtvm // rrj-rr/ 

hy h\s €0} } Neithrr can he to leturn^ 

er h CO) } i^pomi with the ivnteis of^ rejected maiiu^eiipts 
Ho notiec IS taken of anonyifn>n\ communu atio/n 
1 he Editor urgently requests lorrispondtut^ to ktep their UtLis as 
short as possible I he picssute on his span i\ so yp eat that it 

impossible otherwise to ensHie the app-'iif ante cZ'en oj com- 
mujiuatwns Lontainin^^ interesting and no' tl fat is ] 

The "Hibernation" of Birds 

T TRUSi your correbpondent " \ " will nnt object to my point- 
ing out that Llie “ hibernation '* hiory which he rclads in \ vture 
(vol XVI , p 43) has m common with dozens, not tosayscoies, of 
others, the defect of being delivered at 'iccoiid hand, without 
even the slightly confirmatory evidence which the name of the 
observer of the marvel and of the place where it occurred would 
supply As such it may surely be dismissed to the limbo of (I 
will sayl legends That which has been furnished by the Duke 
of Argyll (vol xv , p 52S) rests on a better base, and is almost 
the first T have met with for which a respectable man vouches 
Far be it from me to deny the ])ossiliility of a miracle being 
wrought III Persia, but I confess that without impugning Sir 
John McNeill's veracity, I simply refuse to bdicvc the story 
except I regard as miraculous the incident he relates Now there 
is a common supposition that miracles are only performed with 
some woi thy end in view, and, moreover, that unless a miracle 
IB recognised as such by the witnesses thereto its effect is nullified 
This supposiLiun may, however, be wrong, lor iL is lianl to con- 
ceive wliat may have been the end of this miracle, and Us super- 
natural quality is clearly not acknowledged by the distinguished 
persons present One would find greater satisfaction, per- 
haps, if the Duke of Argyll had expressed his belief in it, but 
he contents himself with saying iliat he hail “ fiequcntly heard" 
hi3 brolher-in law relate ihe circumslmice Tlic identity of tins 
phrase with that said to have been used by another great man on 
another occasion is very striking, and since the story, though 
old, IB short, perhaps yon will let me tell it I have heard that 
King George IV , Eome years before bis 'death, was strongly 
possessed with the notion that he had been present at the battle 
of Waterloo Once as he was recounting his personal adven- 
lurea on that eventful day, he perceived some uncuurtly sign of 
incredulity shown by one of his audience Turning to the late 
Duke of Wellington, who was of the company, he appealed to 
him — “Isn't that true, Arlhur?" The adroit reply was— " I 
have frequently heard your Majesty say so ’’ 

May ly The Reviewer of Pai mien’s Work 


Barlow's and Laslctt’a Determination of the Elasticiiy 
and Strength of Timber 

On comparing the results of Mr Barlow's determination of 
the modulus of dosticUy of Teak Limber, given in his “Strength 
of Materials," p. 82, sixth edition, with the results of diiferent 
Dutch inveatigators on Djati timber of Java, I was struck by 
the great difference between Uiose results, those of Mr Barlow 
being very much lug her than the others, though Teak of British 
India and Javanese Djati are merely different names for the same 
•pedes, Tectonu grandis^ L , of tkc family Verbenacca? My 
own expenments, which will, I hope, be aflcrwarda published 


m my inaugural dissertation, show also the complete identity 
between Teak and Djati This led me to detect a serious error 
in Mr Barlow's calculations lie measures the deflection pro- 
duced by a certain weight of a batten 7 feet by 2 inches square, 
supported at both ends on two props, the bearing distance being 
6 feet, as is staled on n 67 in the general description of his 
arrangements. The value of E is found in this case by the 
formula — 

E = 

16 ad^ 5 

in which / IS the bearing distance ; m the case of Mr Barlow, 
equal to 6 feet Now all Mr Barlow’s E\ are calculated by 
introducing / ^ 7 feet instead of / = 6 feet, as should be , the 
consequence is that all those values are too great So fur Teak 
timber the value of E is found to be = 603, 600 lbs , while the 
true value is A = 380,023 lbs on the square inch Also in the 
formula for the strength — 


/ IS the bearing distance, Mr Barlow calculates S = 2,462, 
taking / 7 fctit, the real value being S — 2, rto 5 for / — 

6 feet 

Mr Thomas Tyoslett, in liis "Timber and Ti mber- trees " 
(London : Macmillan and Co , 1875), following the arrange- 
ments of Mr Bailow, commits the same error On p az he tells 
U9 that m all his expennienLs pieces were taken 2 " K 2'^ X 84“ = 
336 cubic inches, and that each piece was placed upon supports 
exactly 6 feet apart But for I is taken, instead of the bearing 
distance 6 feet, the whole length 7 feet. So all the numbers for 
the moduli of elasticity of the diflerent woods calculated by Mr. 

T aslett are too great in the proportion 7^ 6*, and the numbers 
for llie strength in the proportion 7 6 

The reduced values for E from Mr Laalett, namely, R = 
362,870 and E ^ 3051^76, and that from Mr Barlow, E ~ 
:^8o, 023, agree tolerably well with the mean results of Dutch 
in veil tig a tors, E — 404,210, and muclj better than does the un- 
corrected value, E “ Other determinations of the E 

of Teak timber are not known to me 

The results of Mr. Barlow were already published in the year 
1817 Since that time several editions of this valuable work have 
appeared , in the year 1S67 the sixth edition, revised by hig two 
sons (.eneral Morin gives m his " Resutance des Matdneux " 
all the results of Mr Barlow on timber, reduced to metric 
weights and measures Also MM. Chevandier and Wertheim, m 
their " Mcmoire sur les Propnetds Mecamquea du Bois." It is 
scarcely to be beheved that none of these eminent men, nor any 
one clsL, have remarked this error m the calculation of Mr 
Barlow’s often used numbers S Fk.ek 

Haarlem, Holland 

Basking Sht^'rk 

I MiiNX it hut just to Prof. Bocage to ask you to publish the 
inclosed letter, which only reached me on the hrst of this month, 
owing to its having been sent to a wrong address. 1 regret that 
I overlooked Signor Capcllo's memoir on Selaehe nui^tma^ which 
was BO plainly indicated m the Zoological Record for 1869 I 
had, indeed, the " Calalogo dos peixes de Portugal que existem 
no Museu de Lisboa, por F. de Brito Ca[)clIo,” which was pub- 
lished in No VI of the Lisbon Journal 0/ hexene e , but No. vii , 
which the author (whose kindnesses to me when at Lisbon, m 
1S6K, I cannot forget) sent to me, I never got, and hence one 
cause of my over'iight. K. Perckvai Wkic.ht 

Trinity College, Dublin 

Etsbonne, le 14 fevricr, 1877 

Monsikur et iiONOHi Confrere, — D ana I'article que voui 
avez pubJn^ dans H Nature sur le "Basking Shark," vouaavex, 
comme le Profeaseur Paul Gervaia et d’autrea, attribue it M. 
Steenstrup la decouvertc des appareils tomiaanta ou fanons 
branchiaux du squale pclcnn ou Squalm maximum Si vou3 
voua donnez la peine de cunsulter No. vii du Journal des 
Sciences Math , Phys et Na^ de Lubonne^ voua y trouverez, h, 
p 236, la deacnption de cet appareil ; vous trouverez egalemenc 
CCS appareils figures sur la planche qui accompagne cet article 
et qui contient ausai la figure du poiason La description et la 
figure des appareils branchiaux ou des fanons branchiaux du 
61/ maximus (ct des csptces congentres) ont cte done publics 
par M C^^ello, aide natumliste au Museum de Llsbonne, en 
aofit de 1869 , c'est»^-dire 4 ans avant la publication de Particle 
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de M. S teens trup Si vous consultez le Record of Zoologual 
Literature 'pQMT i86g {vol vi ), vous y trouverez, p 139 — 

** Selache tmxima — A detailed description and figure of an 
example from Llie coast of Portugal is given by M Capcilo 
under llie name of Cetoi hinui blamvilln^ foui, Ae Se J 
No vji , p 23J.'' 

Je vous en\oic par la poslc le No vii du Jour de^ Rc dr 
Li^bonne J. N Bardo^a. Uocac.k 

Gold in Carboniferous Conglomerate 

Many of your readers are awaic that the fact of the occurrence 
of gold in Lower Carboniferous coiiElomerate as in New South 
Wales IB not at all new. The Gay's River Gold Field of Nova 
Scotia, where the gold occurs in Lower Carboniferous conglo- 
merate resting on the edges of Cambrian slates having small 
veins of nurilerous quartz, was first pointed out by Prof llartt 
and rJaboralcd by myself in a paper communicated to the Nova 
Scotian Institute of Natuial Science in 1866 In Dawson's 
“ Accadiaii Geology," of i 80 fl, the same fact is referred to; also 
In Seluna, Prof. R. Jones received spLcimens of the conglo- 
merate from me m ParU, 1S67, to satisfy Sir R J Murchison 
of the fact In the collection of ores and concrete nnlierals sent 
by H S. Ponle, I'.sq , Government Ini>pei tor of Minus to the 
Centennial LxhibiUon, m my charge, was a very instructive 
specimen of slate with a little nf the conglomeiate attached, 
having a beauliful display of gohl. Thib was much admired 
The conglomerate of Gay’s River is overlaid by Imicsloiic with 
I-owcr Carbonikious fauna and gypiiums. The conglomerate is 
worked still with good results D IloNJfc\MAN 

Provincial Museum, Halifax, Nova Scotia 

Japanese Mirrors 

A SHORT lime ago a friend showed me a curious effect, which 
I had previously heard of, but had never seen. Ihc ladies of 
Japan use, m making their toilet, a small round minor about 
to \ Inch in thickness, made of a I ind of speculum metal, biighily 
polished and coated with meicury At the back there are usually 
various devices, Japanese or C hinese written characters, badges, 

, standing in strong relief, and brightly polished like the front 
suifacc Now if the direct rays of the ‘■un aie allowed to fall 
upon the '"ront of ihe mirror and are then rellccied on to a screen, 
in a great many cases, though not in all, the figures at the back 1 
will appear Lo shine through the substance of the mirror as I 
bright hues upon a moderately bright ground 

1 have since Ined several minors as sold in the shops, and m 
most cases the appearance described has been obseivtd with 
more or less distinctness. 

I have been unable Lo find a satisfactory explanation of thn 
fact, but on considering the mode of manufacture 1 was Jed to 
suppose liiat the pressure lo which the mirror was subjected 
fluring polislimg, and which la greatest un the parts in rcJitJ, was 
concerned m the production ot the figure'?. On puLUng tliib to 
the test by lubbing the back of the mirror with a blunt pointed 
instrument, and permitting the rays of the sun lo be reflected 
from the front surface, a bnght line appeared in the image cor- 
TCBponding to the position ol the part rubbed This cx[)eriment 
la quite easy to repeat, a scratch with a knife or with any other 
hard body is sufficient It would aeem as if the pressure upon 
the back during polishing caused some change m the reflecting 
surface corresponding to the raised parts whereby the amount of 
light reflected was greater ; or supposing that of the light which 
falls upon ihe surface, a part is absorbed and the rest reflected, 
those parts corresponding to the raised portions on the back arc 
altered by the pressure in such a way that less is absorbed, and 
therefore a brignt image appears This, of course, is nut an 
cxplanalLun of the phenomenon, but I put it forward as perhaps 
indicating the direction in which a true explanation may be 
looked for 

The following account of the manufacture of the Japanese 
mirrors is taken from a paper by Dr GeerU, read before the 
Asiatic Society of Japan, and appearing m their Tramaetiom for 
1875 -76, p. 39 — 

“Per preparing the mould, which consists of two halves, put 
together with their concave EurfaccE, the workman hist powders 
a kind of rough plastic clay, and mixes this with levigated 
powder of a blackisu tuff-stone " and a little charcoal powder 
and water, Ldl the paste is plastic and suitable for being moulded. 

It IS then roughly formed by the aid of a wooden framemto iqu&re 
or round cakes ; the muface of the latier » covered with a levi- 


gated half-liquid mixture of powdered “ chamotte'^ (old cniciblcB 
which have served for melting bronze or copper) and water. 
Thus well prepared, the blackish paste in the frame receives the 
concave designs by the aid of woCKlcuts, cut m relief. The two 
halves of the mould are put together in the fraine and dried. 
Several of these flat moulds are then placed in a melting box 
made of clay and "chamotte" This box has on the top an 
opening, into which the liquid bronze is poured, after it haii beem 
melted m small Are proof clay crucibles, The liquid metal 
naturally fills all openings inside the box, Vid conhcquciilly also 
the cavities of the moulds I^or minors of first quality the fol- 
lowing metal mixture is ui?ed in one of the largest mirror 
foundries m Kioto — 


Lead 

5 parts. 

Tih 

15 .P 

Copper 

80 


100 

mirroi'. of infeiior quality is taken- — 


I^eail 

10 paits 

Natural sulphide of lead ami antimony 

10 ,, 

Copper 

80 ,, 


100 


• « R- » 


Aflei being tooJt.d the mdling-box and moulds are crushed 
and the mirior-s taken away '1 arc then cut, scouicd, and filed 
until the minor la roughly finished They are then first polished 
willi a polihlnng poiAthir called to-uo-Kif which cou'-ihLs of the 
levigated powder uf a solt kind of wlictalone {to-jshi) found in 
Yamato and many other places Secondly, the mirrorb are 
polished with a piece of thnrconJ and walei, the charLOal of the 
wood, ho-no-ki hyfioleuca) being preferred as the 

best for this purpose When the sui face ol the mirror 13 well 
polished it IS covered with a layer ol mercury amalgam, con- 
sisting of i|uicksilver, tin, and a little lead The amalgam is 
rubbed vigorously with a piece of soft leather, which manipula- 
tion must he continued for a long time until the excess of mercury 
IS expelled and the mirror has got a fine, bright, reflecting 
surface’’ R W, Aimnson 

University of Tukio, Japan 


THE DElENNIAR PERIOD OF MAGNETIC 
VAKIATIONR, AND OF SUN-RPOT tRE- 
QUENC y 

A CENTURY and half ago Giaham discovered that 
the north end of a mugnetic needle moved from 
morning till afternoon towards the west, returning there- 
after to Us most easterly position in the morning again. 
Van Swindcn, who, half a century later, studied this 
phenomenon during several yeais, occupied himself 
greatly with the deviations from the cIiuiUliI law. One of 
these, the occurrence of the greatest westerly position 
before noon or after 4 PM, he found to happen moat 
frequently tn 1776, the number of times increasing from 
1772, and diminishing from the yeai of maximum till 
17S0. He then asked the rniestion whether there was 
not a period of ct^ht yearly Van S winder's results were 
greatly affected by imperfections of his instrument, and 
we can only consider that the excess of irregular days in 
1776 was probably chiefly due to real causes. 

'J hough several senes of magnetic observations were 
made during the eighteenth century, and two senes early 
in this (those of Hcaufoy and Arago), yet, as far as I can 
discover, Kaemtz seems (in 1S36) to have been the first to 
remark that the mean value of the diurnal oscillation of 
the magnetic needle was not constant, but varied from 
year to year this conclusion he founded on Cassini’s 
observations, which gave the mean oscillation 9'7i in 
1784, and is' io in 1787. The illustrious Gauss drew 
mote distinct attention to the fact, for, in studying the 
observations made at Gottingen m the years 1834 to 1837, 
he pointed out that the mean diurnal oscillation for each 
month in the second ) car was greater than that for the 
corresponding month of the tirst year ; and that a similar 
increase was to be found in the third year compared with 
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the second. This increase Gauss did not think could 
go on long, and he predicted that by continuing the 
observations for several years, an oscillation in the mean 
value would present itself It is not a little curious that 
in discussing the Gottingen observations for the next 
three years, Dr. Goldschmidt should have failed to remark 
that the maximum was attained in 1837, and that there- 
after the mean diurnal oscillation was diminishing This 
was reserved for Dr, Lamont, the distinguished astronomer 
of Munich, who, in the end of 1845, by adding the mean 
oscillations obtained from his own observations m 1842- 
1845, to those already found for the preceding years at 
Gbttingen, was able to state that the minimum was then 
attained, but that a longer sents of observations was re- 
quired, in order to determine the law of the oscillation. 

It was only in the end of 1851, when the maximum 
oscillation (which occurred in 1^148-49) was decidedly 
past, and the mean oscillation had again begun to dimi- 
nish in value, that Dr. Lamonl published his conclusion 
that the diurnal oscillation of magnetic declination (as 
well as of magnetic force) obeyed a law whose mean 
duration wag nearly ioJ\ years. For the determination of 
this mean he employed the epoch of maximum oscilla- 
tions shown by Cassini's observations in 1787 (already 
noticed by Kaemtz), and he assumed that there were six 
periods from that date till 1849 

Schwabe had previously, from his persevering observa- 
tions of the number of spots on the sun's surface, arrived 
at the conclusion that these obeyed a decennial law, so 
that the number was a maxiinum in 1828, 1837, and 1848, 
while It was a minimum in 1833 and 1843- The agree- 
ment of the epochs, 1843 and 184S, with those of mini- 
mum and maximum magnetic disturbance deduced by 
Sir E. Sabmc from the observations made in the colonial 
observatories, was at once remarked by him, as well as 
that of Lamont’s epochs with those of Schwabc, 

This coincidence was also immediately afterwards and 
quite independently, brought to public notice by Ur 
Wolf, of Bern (now of Zurich), and M. Gautier, of 
Geneva It is, however, with the important labours of 
the former of these philosophers that we arc most con- 
cerned, Dr. Wolf began at once a systematic search for 
observations of sun-spots, and examined hundreds of 
volumes printed and in manuscript, dating fiom the first 
discovery of the existence of spots on the sun's surface. 
All the observations thus accumulated he has endeavoured 
to connect and to reduce to a common unit; and from the 
numbers thus obtained he has concluded that the sun- 
spot period, as well as that of the magnetic variations, 
occupies on the average 11 J years. 

One great cause of the difference between the results 
of the Munich and Zurich astronomers is to be found in 
the interval 1787 to iSzS According to the former, 
three periods ought to have occurred in this interval , 
according to the latter, only one maximum happened, tn 
fact, between the two of 1787 and 1818 Dr. Wolf has 
concluded, from the magnetic observations of Gilpin 
(1786-1806), that a minimum of the diurnal oscillation of 
the magnetic needle occurred in 1796, and a maximum 
in 1803, and these epochs he has supported by the 
observations of the numbers of sun-spots, as well as of 
those of the aurora borealis, a phenomenon known to be 
associated with magnetic disturbance, and to have the 
lame epochs of frequency. On the other hand. Dr. 
Lament has maintained that Gilpin's observations are 
without value, as his needle was supported on a steel 
pivot, and sometimes did not move freely , he has also 
objected to the observations of sun-spot frequency made 
during the time in question, that they were made rarely, 
without any common system, and by few observers, some 
having at times seen no spots when others saw many. 

If we could assume with the astronomer of Munich 
that Gilpin's observations and those of sun-spot and 
auroral Ircquenry made at the s^me time are worthless, 


all our knowledge of the epochs of magnetic oscillations 
since i8i8, and of sun-spot frequency since 1826, would 
induce us to conclude that there were really three periods 
during the thirty-one years 1787-1818. If, however, any 
value can be given to the observations during that inter- 
val, it is not allowable to assume that the durations of the 
periods have always been the same, the more especially 
that we know the period has varied in length from eight 
to twelve years within the last half century. That some 
value is due to observations of three different phenomena 
has been allowed by most writers, and Dr Wolf's period 
of iij years has, m consequence, been accepted by many 
of the most eminent men of science who have had occa- 
sion to allude to the subject. 

Having had to study this question in connection with 
the results of observations made dunng twenty-three 
years at Trevandrum, I have examined with care the 
magnetic observations of the last and the present cen- 
tury, determined the exact times for which the yearly 
mean diurnal oscillation of the magnetic needle was a 
maximum or minimum, and have arrived at the following 
conclusions . — ‘ 

1st. That there are not sufficient grounds for rejecting 
the observations of Gilpm, which appear to be m general 
trustwoithy as regards the change of mean position of the 
needle from year to year, and of the diurnal range from 
winter to summer 

2nd. That these observations should, according to the 
mean law, show a maximum nc.ir 1797, and another 
should have occurred near 1807. I have found that they 
do indicate a maximum in the former year ; and though 
another maximum appears in 1803, that there are grounds 
for believing the maximum may really have occuned after 
1806, when Gilpin's senes terminated 

It has to be stated, however, that the maximum shown 
by Chlpm’s observations in 1797 is very small that the 
whole interval between the preceding and following mmi- 
nuim IS not SIX years ; and that no such short period and 
small maximum have been observed during the last half 
century. Since, however, the shortness of the period and 
the smallness of the maximum are both confirmed by the 
observations known to iis of the frequency of sun-spots 
and of the aurora borealis, I can only conclude, iri con- 
formity with the facts, that both these were real pheno- 
mena, which may yet be repeated and aid in the deter- 
mination of the cause of the decennial period The mean 
duration of the period at which I arrive is therefore 
almost exactly that which Dr Larnont had previously 
obtained, or 1045 years. 

For this result the facts have been taken as they present 
themselves , since it would be difficult to conclude that 
the observers of all the three phenomena could have erred 
in the same way during nearly twenty years. In addition 
to this, after a careful study of Dr. Wolf's sun-spot numbers, 

I find U impossible to accept his period of iij years. 
How ill the facts satisfy this result may be shown by two 
comparisons in which the epochs accepted by the Zurich 
astronomer arc employed. 

Thus a maximum of the magnetic oscillation ocruircd 
in 1787 by the observations of Cassini and Gilpin ; this 
epoch has been confirmed nearly by Dr Wolf’s sun-spot 
numbers, and by Frof Loom is for the auroral frequency. 
We have then the last observed maximum 18709^ about 
which there can be no doubt. In the interval between 
these two maxima there were, according to Dr. Wolf, only 
seven periods, consequently we have — 

1S70 9 — 1787 ^ 83 6 

' ^ 1 1 94 years, 

7 7 

a period which differs as much from his mean period as 
that does from Dr Lamont’s. If on the other hand we 
take one of Dr, Wolf's sun-spot epochs about eighty years 

‘ Sec On the DcccDoial Period,” , itxms A’*'/ Ai't 7.(7;//, xavii , 
PP sf'J 
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Ijcfurc 1787, nnd cmplov the number of periods he has 
hiiij^eU given for the interval, we find — 


17S 7 3 - ^705 5 - 
8 ' 


81 8 , 

- 10 23 yeara 


If, then, we commence with the epoch of 1787 and 
romparc it with any epoch of maximum since, we shall 
always find for the mean duration at the least 1 1 9 years 
according to Dr. Wolf, and if we compare it with any 
of the epochs given by him upwards of eighty years before, 
we shall never find a greater mean than 1075 years, and 
this result includes an interval of 172 years before 1787, 
with all the uncertainty of the earlier epochs. This great 
difference of more than one year in the mean duration, as 
derived from cighty-four years after 1787, and eighty-two 
to 172 years before, disappears to a great extent if we 
admit three periods between 1787 and 1818. 

It has been already remarked that the duration of a 
peiiod IS not constant, but varies within certain limits 
The question natuially presents itself — Does this variation 
follow any law, or is it accidental, increasing one year and 
diminishing the next? The number of periods for which 
we have the epochs of maxima and minima of the diurnal 
oscillation of the magnetic needle accurately determined, 
IS not sufficient for any very sure reply At the same 
time the resultb I have obtained maicate a period of 
nearly forty-iwo years for the repetition of the variations in 
c) Licstion , and if this conclusion is confii med by next maxi- 
miiin, that should occur in the year 1879 It may also be 
pointed out that according to the law of foity-two years 
.1 maximum should Jiave occurred in 1818-42 ^ 1776 
Now this year, according to Dr Wolf, was a year of mini- 
mum The variation of his sun-spot numbers for that 
period, it appears to me, is not sufficient to give his con- 
clusion much weight ; while, on the other hand, Van 
Swinclcn's result, which it is extremely probable was 
A consequence of the decennial law, gives 1776 for the 
year of maximum , and that it was so is further sup- 
ported by the magnetic observations of Coltc, at Mont- 
morency The exceptional period about 1797 shows, 
however, that any definite conclusion from observations 
during the last sixty years may be impossible, since causes 
of variation exist with which wc are insufficiently ac- 
quainted as yet 

When we compare the mean range of the diurnal osed- 
lation of the needle for the year in which it is a maximum 
with that for the year of minimum at any station, we find 
that the ratio of the two is very nearly constant for places 
so widely separated as Toronto, Dublin, Trevandium, and 
Hobarton. I have also found that the /(i 7 Cf of the diurnal 
movement is the same in the year for which the lange is 
least, and in that for which it is greatest. This shows 
that It is the same cause which is acting, the variation 
being one of intensity only. Since few or no sun-spots 
arc visible in the years of minimum range, we perceive 
that the sun-spots happen only when the intensity of the 
force producing the magnetic variations exceeds a given 
value It also appears that considerable variations in the 
amount of magnetic disturbance may exist near the equa- 
toi when there are few or no sun-spots , and, on the other 
hand, that the spotted surface of the sun may be a maxi- 
mum, and no corresponding increase of ihe magnetic 
oscillations be visible. The latter are, however, excep- 
tional cases, since increases of sun-spots and of magnetic 
movements occur frequently near the same time ; the 
increase of the one, however, bears no constant propor- 
tion to that of the other. 

It has been already stated that the ratio of the diurnal 
oscillation of the needle in the year of maximum to that in 
the year of minimum is very nearly constant for places very 
widely separated from each other ; there are, however, 
slight V? nations in the ratio shown at some places , thus, 
although It 15 nearly the same at Toronto, Dublin, Trevan- 
drum, and Hobarton (i ' 55 )) d is slightly greater for Munich 


and Lisbon (171) This is probably due to the action of 
di*!turbaTiceg which are known to obey local laws. I have 
also found for Trevandrum, nearly on the magnetic equa- 
tor, that the disturbances, or the deviations of the mag- 
netic needle fiom the mean position, do not show exactly 
the same epochs of maximum and minimum in the de- 
cennial period when different hours arc considered. Thus, 
though the cause is cosmic, the actions appear to be in- 
fluenced, though but slightly, by circumstances of locality. 

When we seek for the cause of the decennial period, 
we are met at first by the three phenomena which obey 
this law the magnetic variations, the sun-spots, and the 
aurora borealis The connection between the first and 
third is so marked, that if a magnetic disturbance com- 
mences during the day m a high latitude, it is quite cer- 
tain that the aurora will be seen as soon as the disappear- 
ance of sunlight permits. This is a fact I have verified 
during several years' observations in the south of Scotland. 
Both these phenomena are results of electrical motions 
It did not seem improbable then that the solar spots 
might be connected with disturbances of electrical equi- 
librium, and that these might be due to the different 
electrical states of the sun and of the planets. 

We do not know, however, of any planet with a period 
of ten and a half years, nor of any combination of planetary 
positions which would produce such a period My own 
researches have failed in connecting the variations of the 
sun's spotted surface with the time of revolution of any 
planet by a law which holds for different decennial 
periods This fact, however, does not disprove a planetary 
action We are unacquainted with the nature of the 
medium through which the electrical actions producing 
the magnetic variations arc conveyed. Physicists seek 
to reduce the phenomena of nature to the fewest possible 
factors many then have been induced to believe that 
electrical and magnetical actions are conveyed by the 
same ethereal medium which we believe transmits heat 
and light The facts do not appear to be easily ex- 
plained by such a hypothesis , thus I have found that 
certain electneal actions of the sun producing marked 
diminutions of the earth's magnetic force happen exactly 
at successive intervals of Iwenty-six days ; when one point 
or meridian of the sun returns to the same position rela- 
tively to the earth ; this action, similar to that of a beam 
of light reflected from a revolving mirror, which illuminates 
a particular point only at the same part of its revolution, 
has no resemblance to that of light .and heat, which are 
propagated equally in all directions 

If, then, wc can suppose that the electrical medium is 
disposed unsymmetncally around the sun, that the dis- 
position and extension varies, it is obvious that the sup- 
posed planetary actions would also vary, and might be 
quite different for different parts of their orbits, in dif- 
ferent decennial periods This suggestion may explain 
why 1 have not been able to find a law remaining the 
same in the diffeient periods ; and it is not opposed to 
the conclusions of Messrs De la Rue, Stewart, and 
Loewy, who have found very remarkable relations be- 
tween certain positions of the planets and the amount of 
the sun's spotted surface during a single decennial 
period 

Any hypothesis wliith seeks to explain the mode of 
production of the sun-spots (by cyclones or otherwise) 
must also explain why the causes become insutficient for 
ihcir production every ten and a half years. M. Faye, 
the distinguished French astronomer, considers that the 
prime cause of sun-spots 13 to be found in the excess of 
heat radiated , so that the spots are the symptoms of a 
dying sun ; that wc have in fact here a phenomenon like 
the flickering of an expiring lamp which may have a 
penodical character. Such a hypothesis will scarcely 
satisfy the demands of science, but wc must evidently 
wail for more facts before any satisfactory theory can be 
proposed. John Allan Broun 
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HOW TO DRAW A STRAIGHT LINED j 

'^HE great ^eometncian Euclid, before demonstrating , 
to us the various propositions contained m his 1 

Elements of Geometry/' requires that we should be ; 
able to effect certain processes. These Postnlates^ as , 
the requirements are termed, may roughly be said to ' 
demand that we should be able to describe straight lines , 
and circles. And so great is the veneration that is paid , 
to this master-geometrician, that there are many who 
would refuse the designation of “ geometrical ” to a 
demonstration which requires any other construction 
than can be effected by straight lines and circles Hence 
many problems — such as, for example, the tnaection of 
an angle — which can readily be effected by employing 
other simple means, are said to have no geometrical 
solution, since they cannot be solved by straight lines 
and circles only 

It becomes then interesting to inquire how we can 
effect these preliminary requirements, how we can de- ! 
scribe these circles and these straight lines, with as much ' 
accuracy as the physical circumstances of the problems 
will admit of. 

As regards the circle wc encounter no difficulty. 
Taking Euclid's definition, and assuming, as of course 
we must, that our surface on which we wish to describe I 
the circle is a plane, we see that we have only to make 
our tracing-point preserve a distance from the given 
centre of the circle constant and equal to the rec[uircd 
radius. This can readily be effected by taking a Hat 
piece of any form, such as the piece of carboard I have 
here, and passing a pivot which is fixed to the given 
surface at the given centre through a hole m the piece, 
and a tracer or pencil through another hole in it who'*e 
distance from the first is equal to the given radius , we 
shall then, by moving the pencil, be able, even with this 
rude apparatus, to describe a circle with considerable 
accuracy and ease , and when we come to employ veiy 
small holes and pivots, or even larger ones turned wiih 
all that marvellous truth which the lathe affords, we shall 
get a result unequalled perhaps among mechanical ap- 
paratus for the smoothness and accuracy of its move- 
ment The apparatus I have just described is of course 
nothing but a simple form of a pair of compassc*, and 
it is usual to say that the third Tostulate postulates the 
compasses. 

But the straight line, how arc we going to describe 
thai^ Euclid defines it as "lying evenly between its 
extreme points.” This does not help us much Our 
text-books say that ihe first and second Postulates pos- 
tulate a ruler. But surely that is begging the question 
If we are to draw a straight line with a ruler, the ruler 
must itself have a straight edge , and how are ve ffoing 
to make the edge straight ? We come back to our stait- 
ing-point. 

Now 1 wish you clearly to understand the difference 
between the method I just now employed for describing a 
circle, and the ruler method of describing a straight line 
If I applied the ruler method to the description of a 
circle I should take a circular lamina, such as a penny, 
and trace my circle by passing the pencil round the 
edge, and I should have ihe same difficulty that 1 had 
w'lth the straight-edge, for I should first have to m.ike 
the lamina itself circular But the other method I em- 
ployed involves no begging the question I do not first 
assume that 1 have a circle and then use it to trace one, 
but simply require that the distance between two points 
shall be invariable. I am of course aware that we do em- 
ploy circles in our simple compass, the pivot and the hole 
m the moving piece which it fits arc such , but they are 
used not because they are the curves we want to describe 
(they are not so, but are of a different size), as is the case 

' 1 rc‘uro at South Krnsm^tnn in connection wiih ihe Loan Collection ►•f 
Srkcntific Appar^tU't, by A D Kempe, U A 


With the Straight-edge, but because, through the impos- 
sibility of constructing pivots or holes of no finite dimen- 
sions, we are forced to adopt the best substitute we can 
for making one point in the moving piece remain at the 
s.ame spot. If wc employ a very small pivot and hole, 
though they he not truly circular, the error in the descrip- 
tion of a circle of moderate dimensions will be practically 
infinite'^imal, not perhaps varying beyond the width of the 
thinnest line which the tracer can be made to describe : 
and even when we employ Urge pivots anil holes we shall 
get results as accuraie, because those pivots and holes 
may be made by the employment of very small ones m 
the machine which makes them 

It appears, then, that although we have an easy and 
arcurale method of describing a circle, we h.rvc at first 
sight no corresponding means of describing a straight 
line , and there would seem to be a sub-itantial difficulty 
in producing what mathematicians call the simplest curve, 
so that ihe question how to get over that difficulty be- 
comes one of a decided theoretical interest. 

Nor is ihe interest theoretical only, for the question is 
one of direct importance to the practical mechanician 
In a large number of machines and scicntiiic apparatus 
it IS requisite that some point or points should move accu- 
rately in a straight line with .as little friction as possible 
If the ruler principle is adopted, and the point is kept in 
US paih by guides, we have, besides the inUial difficulty of 
making the guides truly straight, the wear and tear pro- 
duced by the friction of the sliding surfaces, and the 
deformation produced by ch.ingcs of temperature and 
varying strains. It becomes therefore ot real conse- 
quence to obtain, if possible, some method which shall 
not involve these objectionable features, but possess the 
accuracy and case of movement whuh characterises our 
ciicle-prodiicing apparatus 

Turning to ihat apparatus we notice that all that is 
reipnsite to draw with accuracy a circle of any given 
radius is to have the distance between ihc pivot anil the 
Iracer properly dclcrmmecl, and if I pivot a second 
" piece” to the fixed surface at a second point having a 
tracer as the first piece has, by properly determining the 
disi.ance between the second tracer and pivot 1 cun 
describe a second cirile whose radius bears any propor- 
tion I please to that of the first circle. Now, removing 
the tracers, let me pivot .1 third piece to these two raaial 
pieces, as I may call them, at the points where the tracers 
were, and let me fix a tracer at any point on this third or 
tt'diu } piece You will at once see that if the radial 
pieces were big enough the tracer would describe circles 
or portions of circles on t/ntHy though they are in motion, 

' with the same ease and accuracy .is in the case of the 
* simple circle drawing apparatus ; the tracer will not how- 
I ever ilesciibc a circle on they/n'if surface but a comp 1 - 
! cated curve 

This curve will, howevei, be described wufi all the ease 
and .accuracy of movement with which the circles were 
described, and if I wish to reproduce m a second appa- 
1 ratus the curves which 1 produce with this, I h.ive only to 
get the distances between the pivots and tracers accii- 
1 rately the same m both cases, and the curves will also be 
1 accurately the same, I could of course go on adding fresh 
pieces Oil hbituniy and I should get points on the structure 
j produced, describ'iig in gene'r.il very complicated curves, 

' but with the same resuUs .as to accuracy and smoothness, 
the reptOiiUittOH of any piuticnlar cmve iiepcnduijr solely 
on the cotrect (li'termznauon of a certain drfimte number 
of (it Starnes 

These systems, built up of pieces pointed or pivoted 
together, and turning about pivots attached to a fixed 
base, so that the various points on ihe pieces all describe 
dehnite curves, I shall term " Imk-motions,” the pieces 
being termed " links.” As, however, it somt times f^rlll- 
tates the consideration of the properties of ihese sinir- 
lures to regard them apart from the base to which they 
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are pivoted, the woid linkage ” is employed to denote any 
combination of pieces pivoted togeiher. When such a 
combination is pivoted in any way to a fixed base, the 
motion of points on it not being necessarily confined to 
fixed paths, the link structure is called a “ link work ” a 
‘‘linkwork^* in which the motion of every point is m some 
definite path being, as before stated, termed a '‘link- 
motion " I shall only add to these expressions two more 
the point of a link-moiion which descnbi^s any curve is 
called a “graph," the curve being called a “gram " 

r 1^ 1 




The consideration of the various properties of these 
“linkages" has occupied much attention of late years 
among mathematicians, and is a subject of much com- 
plexity and di/ificulty With the purely mathematical 
side of the question I do not, however, propose to deal lo- 
day, as we shall have quite enough to do if we coniine 
our attention to the practical results which mathemati- 
cians have obtained, and which I believe only rnaihemati- 
ci.ins could have obiaincd That these results are valuable 
cannot, I think, be doubted, though it may well be that 
their great beauty has led some to attribute to them an 
importance which they do not really possess , and it 
may be that fifty years ago they would have had a value 
which, through the great improvements that modern 
mechanicians have ( Heeled in the production of true 
planes, rulers and other exact mechanical structures, can- 
not now be ascribed to them Jlut linkages have not at 
present, I think, been sulficicntly put before llie mecha- 
nician to enable us to say what value should really be set 
upon them 

The practical results obtained by the use of linkages 
are but few m number, and are closely connected with the 
problem of “ straight-luic motion," having in fact been 
discovered during the invesligntion of that problem, and 
1 shall be naturally led to consider them if I make 
“ straight-linc motion" the backbone of my lecture 
Before, however, plunging into the midst of these link- 
ages It will be useful to know how we can practically 
construct such models as we require , and here is one of 
the great advantages of our subject— we can get our 



brother, Mr. H. R Kempe, in the following way. The 
bases are thin deal boards painted bUck , the links are 
neatly shaped out of thick cardboard (it is hard woik 
making them, you have to sharpen your knife about every 
ten minutes, as the cardboard turns the edge very 
rapidly) the pivots are little rivets made of catgut, the 



heads being formed by pressing the face of a heated steel 
chisel on the ends of the gut after it is pa^^sed through 
the holes in the links , this gives a very firm and smoothly 
working joint More durable links may be made of tin- 
plate , the pivot-holes must in ihis case be punched, and 
the cyckts used by bootmakers for laced boots employed 
as pivots , you can get the proper tools at a trifling 
expense at any large tool shop 

Now, as I have said, the curves described by the 
various points on these linlc-inotions nie in general very 
complex. Hut they aic not necessanly so. JJy properly 
choosing the distances at our disposal we can make them 
very simple. But can we go to the fullest extent of 
simplicity and get a point on one of thena moving accu- 
rately in a siraight line ^ That is what wc are going to 
invesfigate 

To solve the problem with our single link is clearly 
impossible all the points on it describe circles Wc 
must therefore go to the next simple case — our three-link 
motion. In this case you wall see that we have at our 
disposal Ihc distance between the fixed pivots, the dis- 
lanceb between the pivots on the radial links, the distance 
between the pivots on the traversing link, anrl the dis- 
tances of the tracer from those pivots , in all six different 



results visibly before us so very easily Pins for fixed 
pivots, cards for links, string or cotton for the other pivots, 
and a dining-room table, or a drawing board if the former 
be thought objectionable, for a fixed base, are all we require 
If something more artistic be preferred, the plan adopted 
in the models exhibited by me m the Loan Collection can 
be employed. The models were constructed by my 


distances Can we choose those distances so that our 
tracing-point shall move in a straight line? 

The first person who investigated this was that great 
man James Watt " Walt’s Parallel Motion," invented in 
17114, 13 well known to every engineer, and is employed in 
nearly every beam-engine. The apparatus reduced to its 
simplest form is shown in Fig 2, 
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The radml bars are of equal length — I employ the word 
“length" for brevity, to denote the distance between the 
pivots, the links, of course, may be of any length or 
shape, --and the distance between the pi-vots or the tra- 
versing link IS such that when the radial bars a'-e parallel 
the line joining those pivots is perpendicular to the radial 
bars. The tracing-point is situate half-way between the 
pivots on the traversing piece The curve described by 
the tracer is, if the apparatus does not devuie much from 
Its mean position, approximately a straight line. The 
reason of this is that the circles described by the ex- 
tremities of the radial bars have their concavities turned 
in opposite directions, and the tracer being half-way be- 
tween, describes a curve which is concave neither one 
way nor the other, and is therefore a straight line. The 
curve 13 not, however, accurately straight, lor if I allow 
the tracer to describe the whole path it is capable of 
describing, it will, when it gels some distance from its 
mean position, deviate considerably from the straight line, 
and will be found to describe a figure 8, the portions at 
the crossing being nearly straight. We know that they 
are not quite straight, because it is impossible to have 
such a curve partly straight and partly curved. 

For many purposes the straight line described by 
Watt's apparatus is sufficiently arcurate, but if we require 
an exact one it will, of course, not do, and we must try 
again. Now it is capable of proof that it is impossible to 
solve the problem with three moving links , closer ap- 
proximations to the truth than that given by Wait can be 
obtained, but still not actual liuth. 



I have here some examples of these closer appioxiuia 
tions The first of these, shown in Fig J, is due to 
Richard Roberts of Manchester 

The radial bars are of equal length, the distance be- 
tween the fixed pivots is twice that of the pivots on the 
traversing piece, and the tracer is situate on the traversing 
piece, at a distance from the pivots on it equal to the 
lengths of the radial bars The tracer in consequence 
coincides with the straight line joining the lixed pivots at 
those pivots and half-way between them It does not, 
however, coincide at any other point, but deviates very 
slightly between the fixed pivots. The path described by 
the tracer when it passes the pivots, altogether deviates 
from the straight line 

The other apparatus was invented by Rrof. Tchebicheff 
of St Petersburg It is shown in Fig. 4 The radial 
bars are equal in length, being each in my little model 
five inches long. The distance between the fixed pivots 
must then be four inches, and the distance between the 
pivots or the traversing bar two inches The tracer is 
taken half-way between these last. If now we draw a 
straight line — I had forgotten that we cannot do that yet, 
well, if we draw a straight line, popularly so called 
through the tracer in its mean position as shown in the 
figure, parallel to that forming the fixed pivots, it will be 
found that the tracer will coincide with that line at the 
points where verticals through the fixed pivots cut it as 
well as at the mean position, but, as in the case of 
Roberts's parallel motion, it coincides nowhere else, 
though its deviation is very small as long as it remains 
between the verticals. 


We have failed then with three links, and we mu&t g j on 
to the next case, a fivc-lmk motion — for you will observe 
that we must have an odd number of links if we want an 
apparatus describing definite curves Can we solve the 
roblcm with five ? Well, we can, but this was not the 
rst accurate parallel motion discovered, and we niust 
give the first inventor his due (although he did not find 
the simplest way), and proceed in strict chronological 
order 

In 1864, eighty years after Watt’s discovery, the pro- 
blem was first solved by M Peaucclhcr, an officer of 
Kngineers in the French army. His discovery was not at 
first estimated at its true value, fell almost into oblivion, 
and was rediscovered by a Russian student named Lipkin, 
who got a substantial reward from the Russian Govern- 
ment for his supposed ongiiuiity However, M Peau- 
cellicr's merit has at last been recognised, and he has 
been awarded the gro.it inicli miCtal prize of the Institute 
of France, the Pnx Mnntyon " 

M Pcaucellicr’s apparatus is shown in Fig 5 It ha":, 
as you see, seven pieces or links There die first of all 
two long links of equ.dknglh. These are both pivoteil 
at the same hxed point , their other extreinities are 
pivoted to opposite angles of .1 rhombus composed of four 
equal shorter links The poition ol the apparatus I have 
thus far desmlitd, considered ap irt from the fi\etl bisc, 
is a linkage termed a l\ auLLllicr cell ' AVe then take 
an rxifa link, .and piv'oi it 10 a fivLcl point whose disuincc 
from the lir^t dxtal point, Lhal to which the cell is pivoted, 
IS the samp as the length of the txtra link , the oLlicr end 
of the extra link is then pivoted to one of the fiec angles 
of I he rhombus ; the oibti free angle of the rhombus has 
a pencil .it Us pivot That pencil will accurately describe 
a straight line 

I must now indulge in a little simple geometry- It is 
absolutely nccessiry thit I should do so m order that you 
may undiibtand the prim iple of our rippaialus 

(7o Oc Lontinued^ 


FOSS IT. FLOS. IS CLACLIL PhRIODS 

A RKCRNT notice in Naturt (vol xiv p. 3^6) of certain 
iiif itncess of Prof HoVr in connection with the Arctic 
fossil pi. lilts obtained by ibe Swedi.sh Expeditions of 1870 
and 1*^72, suggests some thoughts on the relations ot fossil 
plants to climate, \vlucl\ though I have discussed them 
elsewhere, deseive to have attention again directed to 
them In my llakrrian Lecture before the Royal Society 
in 1870, and in my “ Report on the Pre carboniferous 
Flora of Canada,” publi'jhed by the Canadian Survey 
in 1871, L dLduced fiom Llie generaliSLitions of Prof. 
James Hall as to the growth of the American Continent 
from the noith-cast, mconniction with the distribution of 
the fossil plants of the Upper Sduriaii, Eriau, and Carbo- 
niferous systems, the conclusion that these assemblages 
of plan's entered North America from the north-east, and 
propagated lheiTiSel\es southward and westward Prof. 
Asa Gray had, as early as 1H67, stated similar conclusions 
with reference to the modern floras of America and 
Eastern Asia, and has more 1 rcently extended them to 
the Tertiary floras on the evidence of ileer and Lcs- 
quereux ' 

The further conclusion that all the old floras appeared 
suddenly and abrujitly in the temperate regions, and with 
a great number of species, I have illustrated in the Re- 
port above referred to, as far as regards the Palaeozoic 
plants, and have referred to ihc evidence of it in the case 
of the Cretaceous and Tertiaiy floras in my nddicss to 
the Arncncriii Association m 1875. 

With rtgard to the succession of these floras, it is true 
lhal It has been the fashion with certain European palo.*- 
ontologists to regard our rich Devonian or Enan flora 

^ Aadrr&fi lo ihe American A&sociEiLiDn, 1873 
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of America as of C.irboniferous age, simply because it 
contains forms not found as yet in rocks 50 old in Eu- 
rope Blit this notion is at variance with stratigraphy 
and animal fossils, and quite as wide of the mark as the 
often-repeated dictum of some of the same authorities that 
the Cretaceous flora of Vancouver Island and the 
Eocene flora of the North-western plains are equivalents 
of the European Miocene. In point of fact, we have m 
America distinct floras of Enan and Carboniferous age 
with an intermediate sub-flora of Lower Carboniferous 
date,' and succeeding them the Triassic and Jurassic 
flora, that of the Cretaceous, that of the Eocene, and that 
of the Miocene , and there is good reason to believe that 
all of these invaded the Continent from the northward 
and lingered longest in the south There may no doubt 
have been counter migrations from the south, but these 
seem to have left less trace in the geological record. The 
special Lower Carboniferous or "Culm'^ flora, and that 
of the Eocene in Europe, may be of this character. 

If we compare these facts with those known from other 
sources as to the alternation of cold and warm climates 
in the northern hemisphere, it would seem that they 
harmonise most closely on the hypothesis advocated by 
Sir Charles Lyell, that these changes of climate have 
depended mainly on the distribution of land and water 
and of the ocean currents 

Assuming a condition m which much tropical land 
existed, along wilh islands in the Arctic and sub-Arctic 
regions, surrounded with deep water over which warm 
currtnis were distributed, a rich flora might extend as far 
northward as the supply of light would permit. Further, 
if such condition of equatorial piotuberance were coin- 
cident wiih a less obliquity of the ecliptic, there might be 
less dilhculty with regard to a continuous supply of light 
than under present circumstances Succeeding elevation 
of northern and temperate land and depression of that 
nearer the equator, would destroy the more southern flora 
and cause that of the north to advance over the ncwly- 
elevaled continental plateaus 'I'his would more especially 
be the case if, as we may infer from the possible connec- 
tion of equatorial subsidence with the retardation of the 
earth's rotation, the depression of the northern land was 
very slow and gradual, and that of the equatorial land 
more sudden nnd paroxysmal. 

Invasions of plants from the north would thus result 
from continental elevation in the temperate regions, and 
these invasions would go on contemporaneously with the 
introduction of less equable and cooler climatal conditions 
These might nol, however, advance so far as to cause 
extreme glacial phenomena, extept in those, perhaps rare, 
circumstances, when Arctic land was elevated while the 
greater part of the tropical and temperate areas remained 
under shallow seas with little heating and radiating sur- 
face and invaded by much northern ice. Further, when 
we take into consideration the growth of the continents 
in later geological times, it is evident that such periods of 
exceptional cold would be more likely to occur m these 
later times, and that they might be less intense in earlier 
geological periods, and might attain their maximum in 
the last glacial period. They would also be irregular as 
to the inlervaJs between them, and might through long 
periods be absent altogether. We have proof of the 
efficncy of such causes in the contrast between the climates 
of Labrador and England at the present day, and also in 
that sameness of the climate of those regions in the Post- 
pliocene period, of which I long ago pointed out the evi- 
dence in my “ Acadian (neology " Such moderate views 
as lo glacial periods may also serve to render more ex- 
plicable the facts as to the absence of evidence of glacial 
action in Arctic Tertiary formations as observed by 
Nordenskjold 

It will of course be understood that my conception of 
glacidl periods is not that ol continental ice-caps ; but 

* Twfeeiliaii of North of bnglniiil, Culm ol Germany. 


rather such conditions as would cover great breadths of 
shallow sea in the northern hemisphere with a permanent 
and continuous ice pack, accompanied of course with 
^'bordage^' and " anchor ice’' and with glaciers descend- 
ing to the sea from high lands ; the whole resembling 
that now occupying large areas of the Arctic seas, and 
occurring in winter in the Gulf and River St. Lawrence 
To such agencies I have been accustomed for the last 
twenty years to refer our Canadian boulder clay and 
glaciated rocks. Further, to this extent wc have evi- 
dence, locally at least, of ice-action in temperate latitudes 
(m non-fossiliferous conglomerates with boulders) as far 
back as the Huron lan age, while the evidence of alternate 
submergence and emergence of the northern land extends 
down to that of the Post-pliocene, whose greatness geolo- 
gists are only beginning lo realise 

It is a corollary from these views that there can have 
been no change within geological time m the position of 
the earth’s axis of rotation. The distribution of sedi- 
ment by the polar currents, and the lines of plic.ition and 
upheaval of the crust, as well as the distribution of suc- 
cessive floras, prove that the poles have remained since 
the Laurentian period where they now are. 1 need here 
merely refer to the fact, well known to all American 
geologists, that the earthy m liter of the thick Appalachian 
sediments lies parallel to the line of the modern Arctic 
currents, which seem in all geological time to have been 
potent agents in carrying the of the disintegrated 

Arctic rocks to the south, and tilling up the voids caused 
by equatorial subsidence Further, the great organic 
limestones, which represent the contemporaneous food- 
bearing warm currents from the equator, lie on the pla- 
teaus and m the bays of the old Eozoic and Palaeozoic 
land 

VVe need not, however, m consistency with such views, 
refuse to attach any importance which they may seem to 
require to astronomical cycles affecting the eccentricity of 
the earth’s orbit and the precession of the equinoxes, or to 
the possible diminution or inequality of solar energy, or 
to the secular cooling and contraction of the earth or 
the retardation of its rotation, But geologists and 
palreontologists, in speculating on past conditions of the 
earth, should endeavour in the first instance to gauge the 
value of the causes indicated by their own sciences , and 
where climate is m question no evidence can be more 
important than that of continental elevation and depres- 
sion, in connection with the appearance and diffusion of 
those assemblages of land plants which furnish so sure 
testimony as to climatal influences 

I should perhaps apologise for throwing out these sug- 
gestions with so lit le of illustration or proof For much 
of this I may refer to my published memoirs , ^ and I have 
now before me a mass of additional evidence, collected 
in all the great regions from Newfoundland to British 
Columbia by several recent observers, which I have 
not at the moment time or opportunity to throw into a 
connected form My present object is to invite the atten- 
tion of the many young and active geologists now working 
at these subjects to lines of investigation from which they 
may be deterred by some of the theoretical views now 
current J W. DaWson 

McGill College, Montreal 


A NEW STIMULANf—PITl/RV 

B aron von MUELLER writes to the Australian 
Medical Journal on the origin of the Pitury, a 
stimulant said to be of marvellous power, and known to 
be in use by the Aborigines of Central Australia, After 
years of efforts to get a specimen of the plant, he had 
obtained leaver, but neither flowers nor fruits He can 
almost with certainty, after due microscopic examination, 

■ E^prciaVy itie Report above referred to, ard "Nniei nn the rci!!l- 
phuLcnc Geulogy uf Canada," Canadian Naturnitst^ New Senes, vol vi 
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pronounce those of the Pitury as denved from his Du- 
botsia Hopwoodu^ described in 1861 {Frn^m Pkyto^r. 
Austr II , 138) This bush extends from the Darling 
River and Barcoo to West Australia, through desert 
scrubs, but is of exceedingly sparse occurrence anywhere 
In fixing the origin of the Pitury, a wide field for further 
inquiry is opened up, inasmuch as a second species of 
Dubotsm {D my opor aides ^ R. Br^ extends in forest land 
from near Sydney to near Cape York, and is traced also 
to New Caledonia, and lately by him also to New Guinea, 
In all probability this D, viyoporoides shares the proper- 
ties of D. Ilo^oodn^ as he finds that both have the same 
burning acrid taste. Baron Mueller adds “ Though the 
first known species is so near to us, we never suspected 
any such extraordinary properties in it as are now esta- 
blished for the later discovered species. Moreover, the 
numerous species of the allied genus Anthecfrcis, extend- 
ing over the greater part of the Australian continent and 
to Tasmania, should now also be tasted, and further the 
many likewise cognate Schwenkea^ of South America, 
should be drawn into the same cyclus of research, nothing 
whatever of the properties of any of these plants being 
known The natives of Central Australia chew the leaves 
of I^uboisia Hopwoodn^ just as the Peruvians and Chilians 
masticate the leaves of the Qaz^^Eryihroxylon Coc(i)^\.o in- 
vigorate themselves during their long foot journeys through 
the deserts I am not certain whether the Aborigines of 
all districts in which the Pitury grows are really aware of 
Its stimulating power Those living near the Barcoo 
travel many days’ journeys to obtain this, to them, 
precious foliage, which is earned always about by them 
broken into small fragments and tied up in little bags. 
It 15 not improbable that a new and perhaps important 
medicinal plant is thus gained. The blacks use the 
Duboista to excite their courage in warfare, a large dose 
infuriates them ” 


THE ANTIQUITY OF MAN 

/^N Tuesday evening last a conference was held at the 
rooms of the Anthropological Institute on the Present 
State of the Question of the Antiquity of Man. The 
chair was taken by the president, Mr John Evans, E R S. 
There were also present Lord Talbot de Malahide, Prof, 
Huxley, Prof. Prestwich, Prof. Rolleston, Prof Busk, 
Prof. Boyd Dawkins, Piof McK Hughes, Rev. Prof 
Sayce, Mr. J. Hey wood, Col. Lane Fox, Mr. A. W. Marks, 
Capr. Douglas Gallon, Rev > W Edgell, and many 
other gentlemen. 

The President in opening the conference alluded to Ihe altered 

S usUion of the question since it was first brought before the 
iriiish public in 1859 and pointed out the eutreme caution 
which was necessary in dealing with the subject as it lay within 
the domain of the arcluvoluglst, tlie anthropologist, and the geolo- 
gist, neither of whom alone was sufficient by liimscU to ofier a very 
strong opinion on the subject. Great care was also necessary with 
rtgard to the facts of the discoveries themselves, as the objects 
discovered were liable to get mixed with other objects below 
them, and this was irnportant m the case of cave deposits in 
which there might be interments of a later date than the human 
skeletons deposited in the caves. The question was now very 
much within the province of the geologist, whose business it 
was to determine the antiquity of the deposits m which the dis- 
coveries may have been made After alluding to several recent 
discoveries m France, Spam, and Switzerland, the President 
remarked that each successive discovery or presumed discovery 
must be received m a cautious but candid spmt, and looking to 
the many aourccB of doubt and error which attached to isolated 
discoveries, their watchword must for the present be " caution, 
caution, cauUoiL” 

The debate was opened by Prof. Boyd Dawkins by .in 
inquiry into the value of the evidence ufiered by the bone- 
caves of Great Bntain The antiquity of man is not to 
be measured by the system of cbranology used by the his- 


toTion, but by the physical and biological changes familiar 
to the geologist. Beyond historical record time past cannot 
be estimated in terms of years, because of our ignorance of 
the length of the interval<;, and of the time necessary to pro- 
duce the changes which mark the hour on the geological dial. 
The caves of Cress well Crags, recently brought before the Geo- 
logical Society, were taken as types, showing the strange asso- 
ciation of human implements and remains of aninials Bones 
and teeth of species now found only m the south, such as the 
spotted hy.ena and lion, were lying Hide by side with those of 
northern habit, such os the reindeer, while some are extinct, 
sucli as the mammoth and woolly rhinoceros, and others, such 
as the stag, horse, and bison, Rlill live in the temperate regions 
This mixed fauna is universal m British bone-caves, and in thoee 
of h ranee and Crcrmany, and it cannot be accounted for by the 
supposition of Messrs James Geikie and CroU that the southern 
animals inhabited Britain in a warm period inter-glacial, while 
the northern were here at another time after, with an interval 
between them of from 5,000 to 12,000 years ; not only because 
they are closely associated together m the same strata, but be- 
cause we have full proof that northern and southern species co- 
existed at the same time on the same place, m the fact that the 
reindeer formed an important portion of the prey of the hyaena 
It may, however, be accounted for by the overlapping of faunas 
according to the ever-varying summer heat and winter cold over 
what was then a vait continent, extending from Northern Africa 
as far as the lOO-fathom line olt the coast of Scotland and Scan- 
dinavia. The palaeolithic man of the caves belongs to the 
northern group of the pleistocene animals, and his remains 
arc therefore of late pleistocene age Ihis northern group 
invaded Europe as the glacial cold came on, was pushed 
down as far south as the Mediterranean, the Alps, and 
Tyrenees, as the ice-aheet advanced southwards, and on iti 
retreat passed again northwards It therefore follows that they 
are both pre- and posl-glacial m Britain Some caves have been 
inhabited by man m posL-glacial tunes, as, for example, that of 
Pont Newydd, near St Asaph, but it does not follow that all 
palicolithic caves are post-glacial The Victoria Cave offers no 
evidence as to the antiquity of man, because fibula found in 
association witli the pleistocene mammalia, and supposed to 
be human, is most probably ursine. Furthei ihe relation of 
the deposit In which it was found to the glacial straia of the dis- 
trict is a matter of dispute 

The facts brought forward by Mr James Gcikie, that all 
palLCobthic remains arc uf earlier dale than post-glacial limes 
may be mlerpreled otherwise The "something like perpetual 
summer ” which he considers necessary for the presence of the 
soutliern animals in the mixed fauna of the caves and of which 
there is no trace in post-glacial times, is inconsistent with the 
abundance of reindeer invariably aissociated with the palaeolithic 
remains ul the cave? The barren areas in Great Britain, in 
which no pleistocene species are found, may be reasonably ac- 
counted for by the fact that they were covered with ice, white the 
species were living in inure glaciated regions 111 the south, than 
by the view that they were equally distributed over the whole 
area, and afterwards removed by ice for the glaciated regions. 
Tlic glacial phenomena are no guide to .age in non-glaciated dis- 
tiutb. In fine, the evidence ol the caves is decisive that these 
palaeolithic inhabitants are of late pleistocene age, post-glacial, 
and possibly pre-glacial, and glacial 

Prof Hughes, after a few remarks on some foreign cases in 
which man had been referred to periods more remote than was 
generally included under the term glacial, commenced hy ex- 
plaining that in using the word glacial he meant the period in 
which conditions pi evaded in the area in question such .as must 
have caused glacier ice, or in adjoining areas which, by supplying 
berg or coast ice or influencing the climate, must liave affected 
the area in question He then proceeded to criticise the cases 
adduced from the neigh bouihootl of Brandon and Thetford. 13 y 
an appeal to sections he showed that the beds m which the flint 
implements had been fqund were remains of valley deposits 
resiing on older deposits which he referred to the middle 
glacial, 

He explained the varibus divisions of the middle glacial beds 
and correlated them with deposits of the same age in Hertford- 
shire, pointing out that there were several horizons at which 
loams occurred He then showed that the beds m which the 
flint implements hod been found rested upon various members of 
ihc middle glacial Krics and occurred la troughs and hollows 
scooped out of the middle glacial beds. In the case of the 
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Beeches Pit. opposite Culford, he said that the implements were 
found in a deposit which seemed to be the end of a terrace of 
valley gravel which, further down as it was followed towards 
Icklingham, became more clearly marked, consisting of gravel 
and brick-earth with pupa, pisidmm, and mammalian remains 

The only deposits at all like boulder clay which either in the 
Beeches Pit or at Botany Bay overlaid these implement-bearing 
loams, he considered to be the wash either from boulder clay or 
directly from the chalk as the case might be 

Mr R H Tiddeman then read “ Some Observations on the 
Hyeena Bed at the Victoria Cave, and its Bearing on the An- 
tiquity of Man.” After some remarks on the disputed hbula 
formerly determined to be human, which had been found at a 
groat depth in the cave deposits in the hyxma bed, the author 
went on to call attention to two bones, one certainly of goat, and 
another a nb of a small ruminant probably belonging to the 
same species, on both of which are cuts or hacks which appear to 
be the result of human workmanship These were also found in 
the Bame bed at the depths respectively of 25 and 15 feet. In 
considering the age of these it was remarked that the condition 
of a bone is not necessarily a test of age, and in many Instances 
might be a most fallacious guide It was admitted that the goat 
has not been usually considered as mtroduced into Britain before 
Neolithic Limes, but it certainly had appeared in the Victoria 
Cave in association with the remains of hyj:na, Klcph<\s anttquusy 
Khmoceros Uptorhinus^ and Hippopotamus In the caverns in 
the neighbourhood of Dinant-sur-Meuse, in Belgium, M. E 
Dupont records the goal as occurring in the lower beds in the 
same association It seems, therefore, not improbable that it 
should have occurred in Britain at the same time. 

If these are human workmanship, as appears probable, this 
cave holds only m common with other caves, the works of man 
so accompanied, and the actual finding of man or Ills works in 
the cave is a secondary question compared to the correlation of 
the beds with certain great and widespread physical changes 

The hyxna bed contains amongst others besides hyiiina, the 
following — Elephas antiquus^ Khinoctros leptot hmus, and //i/- 
popoiiimus. These were chosen as a well-marked fauna, about 
which no doubt was entertained that they were contemporary 
They occur in non-gravels in France and Switzerland and m the 
south and east of England, and in each of these countries are 
associated with man's bones or handiwork The geologists who 
have worked chiedy at the drifts of the south of England main- 
tain, and rightly, that these remains are then post-glacial ; but 
to infer tliat they are so in the north of England may lead to 
error Their remaina appear to liave been removed from the 
open country there by glaciation, although from their ejnstence 
in the Victoria Cave and anotlier near Skipton they must at one 
time have been as abundant in the valleys os they are in the 
south. The author considered that this later glaciation was on 
the wane during its maximum at about the parallel of Derbyshire, 
and It appeared probable from authorities quoted that it had nut 
extended over the southern end of the Pennine Cham. 'Ihe 
glacial drifts further south and of earlier age than the animals 
referred to appeared Lu be the relics of an earlier glaciation than 
that of the north country, and extended further south The 
author believed that the acceptance of two great and well- 
marked periods of glaciation differing in their extent would 
reconcile many of the differences which now exist amongst 
geologists as to the age of man and the drifts of this and other 
countries 

An interesting dincuision followed, of which we hope to be 
able to give some account next week. 


OUR ASTRONOMICAL COLUMN 
The Rrvolvini; Double Stars — Dr. Doberck, of Col. 
Cooper’s Observatory, Markice, has published elements of 
{ Booti3, calculated from measures extending over ninety-five 
years, which interval appears to be about two- thirds ox a com- 
plete revolution In this second compulation for the same star 
he has followed a suggestion made in this coluom (Nature, 
voL. xiv. p. 475)p regard to the probable interpretation of 
Sir William HerscheVs measures m 1792 and 1795, and his 
results prove the necessity for the alteration proposed 

We are now indebted to Dr. Doberck for orbits of thirteen of 
the revolving double stars, calculated in every case in the most 
complete manner possible from the available data, and which 
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have been communicated from time to time to the Royal Irish 
Academy, They form collectively a very valuable contnbution 
to this department of astronomy Col Cooper may be con- 
gratulated on such work emanating from his observatory, and 
Dr, Doberck likewise on the success which has attended his 
efforts We subjoin the periods and eccentricities for Dr. 
Doberck’s stars, omitting only ^ Aquarli, which from the great 
length of period is open to more uncertainty than the others • — 



Period 

Years, 

t^cccntncUv 

yCoronne Borealis 

95 5 

0350 

f Scorpii 

95 9 

0077 

u Leonis 

no 8 

0 536 

( BouCis 

127 4 

0 70S 

T Ophiuclii 

1 85 2 

0 5S2 

7 } Cassiopc.L 

222 4 

0 576 

A Ophiuchi 

241 0 

0 493 

44 Bootis 

261 'I 

0 710 

Bootis 

290 I 

0617 

36 Andromed.u 

349 I 

0 654 

7 Leonia 

402 6 

0 739 

IT CoronEP Borealis 

843 2 

0 750 

The number of binary stars 

of which the 

orbits have bteii 


determined by various calculators with a greater or less degree of 
precision, now amounts to twenty-five. The shortest period of revo- 
lution hitherto detected belongs to 42 ComLC Berenices, which, 
according to M Dubiago, of Pulkowa, in a communication from 
M Otto Struve to the St. Petersburg Academy in May 1S75, 
amounts to only 25 71 years The star was single in 1845 and 
1870-71 , in 1829 and 1854-55 the distance of the componctilii 
slightly exceeded six-tcnlhs of a second, which is the greatest 
separation The mclmation of the oibit to the tangent-plane of 
the heavens is 90^, or so nearly so that the measures appear to 
be represented upon this assumption within their possible errors , 
thus the apparent orbit is a right line, with the direction 
— 191". Notwithstanding the difficulty of the case, M 
Dubiago has been able to assign the other elements of the orbit 
with a fair degree of probability as follows : — ^pen-astron passage 
185992, angle between the peii-astron and the node, 99*^ ii', 
eccentricity o 4S0, semi-axis major d' 657. The distance of the 
components at the present time will therefore be o"' 50, with the 
smaller star on an angle of 11“ 

From the elements of f Bool Is by Dr. Doberck, to which 
reference is made above, the following appear to be the angles 
and distances, up to about the epoch of the approaching pen- 
asLron passage, 189S 04 ' — 


18S2 0 

Pos. 371 7 

Dist 

381 

1896 0 

Pos. 19 1 5 

Dist 

I 57 

86 0 

.. 259 7 

1 p 

3 29 ! 

97 0 

.1 1740 

■ 1 

I 36 

90 0 

„ 242 8 

ri 

^ ’’1 i 

98 0 

1 . *508 

li 

1 zr 

92 0 

1 . 2311 

j 1 

2 38 

1899 0 

123 5 

VI 

I 17 

94 0 

.. 21S 3 

PI 

2 00 

1900 0 

p, 9 « 2 

II 

I 30 


Physical OnsERVAnoNS ok Mars. — Mr, Marth has com- 
municated to the Royal Astronomical Society an elaborate paper 
intended to facilitate physical observations of the planet Mar<; 
during the favourable opposition of the present year, when it is 
much to be desired that observations tending to improve our 
knowledge of the planet may be undertaken by those who are 
provided with adequate instruments Mr, Marth has calculated 
the areographical longitude and latitude of the centre of the disc 
for the times of about ninety sketches of Mars, by Dawes, von 
Franzenau, Harkness, Kaiser, Easscll, Lockyer, Rosse, and 
Sccchi, and with the aid of a table applicable to the interval 
June 9— December 14, with very little trouble the observer will 
be enabled to refer to the particular drawing which applies the 
most nearly to the time of any proposed observation, and will 
thereby be assisted in lixing upon the details of the surface to 
which it may be desirable to direct his attention. The table 
contains the angle of position of the axis of Mora, no doubt from 
Bessel's elements, or rather t' ose deduced by Oudemanns from 
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the observations of the Kunigaberg astronomer, the geographical 
wes'cm longitude and the latitude of the centre of the disc, the 
apparent diameter, (he amount and position of the greatest 
defect of illumination, and the areocentnc angle between the 
earth and sun, all quantities for Greenwich alternate noon 
Vol XKXii. of the "Memoirs of the Royal Astronomical 
Society," contains the sVetches of Lossell, Lockyer, and Rosse, 
and this volume alone would be of consitlernble assistance to 
the intending observer, as will appear from Mr. Morlh's second 
table 


CHEMICAL NOTES 

CkVsiALLiSAl'iON UNDFR Gai V ANII Cu RUEN 1 s - -A recent 
number of the Journal of the Russian ( hemical and Physical 
Society (vol is , fasc 2) contains an inteiesting report, by M. 
Shidlovsky, on observations he has made as to the microscopical 
crystallisation of various metals under the intluence of a galvanic 
current, Placing on the object- ghsa of (he microscope two fine 
metallic plates, the edges of vvhicli arc about a quarter millim 
distant, immeraing them in a drop of water and passing a current 
through, M. Shidlov.ky watched (he ji^’rowth of small ramified 
threads of crystals ol metal Iransporlcd fiom the cathode to the 
anode plate. The giowLli of these trec-bkc agglomerations 
goes on very spcccbly , their branches spread out to the anode 
plate, vibrate on readung it, and coll ipse, whilst another rami- 
fied tree grows from the cathode aprcAcUng out to the anode , this 
goes on until the space between the plates is (Hied with a spongy 
lULlallic mass Lach of the metals cxpei initnLcd on (lead, silver, 
zinc, tin, copper, and iron) gives lU own Lharaderisitic ramil'i- 
calions, and if the two plates be of diflcient metals the tree has 
ramifications cliaradcndic of the metal of which the anode plate 
is made. Gold and platinum do not cxhibu any appearance of 
trystallirte trees, nor does the crystallisation appear when the 
anode is gold or platinum Iron submiUed to a continuous current 
docs not show a liansport of crystals, but the phenoimnon 
appears immediately when the cm rents are originated by a 
l\uhmkuin'’s coll Ol by a llolt/’s machine Iron powder sus- 
pended in water undergoes a rapid motion undei the mlluence of 
u strong inductive ciiiient, forming threads which spicad out 
/rum the cathode to the anode plate 

IsoDlUU rvLENL — The same volume contains the second part 
of the important paper by I'rof A Bullcrof on the polyme- 
riBation of hydrocarbures from the ethylene scries — On isodi- 
bitlylene. 

On IIIE THfKMIC I'ORMAlluN Ol- 0/l)NE - M Ucrthclot 
has recently investigated this question by subjecting pure and dry 
oxygen to the inlUience of the silent discliarg^, whilst passing 
the gas into a flask containing 500 c c solution of titered arsc- 
nious acid At the end of thirty minutes, six to nine litres of 
oxygen had passed through the Jlask, the temperature being 
raised onc-thlrd of a degree , then by passing the oxygen current 
Lthout the action of the discharge for an equal time, the ther- 
mal data were rendered complete. The arsenious acid solution 
was then treated with potassium permanganate, and redeter- , 
mined with a solution of oxalic acid. By this means the quan- | 
tity of arsenious acid oxidised, and consequently ozone absorbed, 
was determined. The amount of oxygen absorbed was found 
to be 30 '3 and 519 railligrama, coi responding to 90 9 and 
155 7 mm. ozone, ihe heat set free being IlS 2 and 223 calories 
respectively. Hence for one molecule the heat is equal to 
+ 68 8 calorics Subtracting from this t'c heat formed m 
the oxidation of a molecule of arsenious acid + 39*2 calories 
(Favre and Thom sen), we Iiave + 29 6 calories for the heat set 
free in the condenhalion uf one molecule ozone into oxygen, and 
consequently - 29 6 m the reverse process. Ozone therefore la 
a body In which heat is sbEorbed m its formation, i(s activity m 
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combination being probably due to this heat being set fiee. 1 his 
Is worthy of note when it is remembered that it is condensed 
oxygen, condensation generally setting free heat 

Chiorothyll in CoNtFi — Conifcr.o are lemnrkablc 

amongst other plants for developing their chlorophyll even in 
places which icem perfectly d-irk In the Reports uf the Naiu) - 
forschendc of Leipzig, llcrr U. Sachsse publisher the 

results of some investigations he made m oidcr to ascerUiin 
whether the chlorophyll formed undtr ihc'ic ( ircums^aiices is 
quite identical with ordinary chloru]diy]l Tie extracted Ihe 
chlorophyll from young Coni fera*, which had germinated in the 
dark, by boiling them in alcohol lie obtained a 'solution which 
showed the ordinary chlorophyll sjjccLrum , all hands wcil m 
the right position and showed the correct grades of mtcnsiL). 
"When the solution was cnnccntratnl the absorption at Die end of 
Ihc spectrum was continuous, when more ddiUeil the .ibsorjilion 
was resolved into the well-known three bauds The only 
peculiarity in this spectrum, vshen compared with that uf chloio- 
phyll of ordinary origin, was the somewhat les^rr intensity of 
band V. According to Kraus’s idea llu3 would jiiovc a pre- 
dominance of cyanophyll ovt r xauthnphyll Ihe . duLion of 
Coniferre chlorophyll very readily turns to modvlied chlurojdiyll 

Chfmisiky OP THF (iRAi’h — III sevcial ticatises lately 
prcicnLcd lo the Royal Academy uf RJiysical ami MatJiL- 
malical Sciences of Naple*^, IVof G, Licupoli gives an 
account of soms recent iincro-chemical researchta upon 
oranges, lemons, and gra[ies d'he bitter ar- of special in- 
terest, a? 1*1 ci< Licopoli tried to dUcniunL- the Lime andplaie 
at which, in the grape, the diffeieid eheinical suli+an'-es wliieh 
are contained m it (siie.i as tartaru anJ, chluiopliyll, albumi- 
noid matter, sugar, eoloining nidLlti, l'cc ) Iusl bLjuii lu form 
The conclusions whicli the author diaws from his labours nrc the 
following Tartaric acid and chlorojdiyll first ? Innv themselves in 
the tissue of the pistils in couiae of formation Oxa'ate of lime 
next shows iis presence in the sub epidermic tissue in the form 
of raphides, m the endocarpic c[udcrmi’. in the shape of con- 
glomerated crystals (dumb-bells and in thekemi-ls in laphides 
The albuminoid matter first appears spread ov^r the whole of 
the fruit, but prcdomlnateii in the mcsocarp Colouring mailer 
results from the metamorphosis ol Lliltirophyll, IlS appeal aiice 
and ili/fusion showing the growlli of the fniir, and ilic prugresa the 
chlorophyll has made at the time of its foimation I lie grow th 
of this colouring matter begins in the peiipherical li-.sm and 
continues towards the central unes Sugar is fuiiihl in (lie 
pericarp wherever there is larlaric acid presen'- Resinous 
matter or wax ap[iears fust nu the 'iiirracc of Ihc ejncrpiL 
epidermis, "lannic acid Is principally formed in the seed, and 
particularly m the hard and friable pait of the epi'^pcrma , the 
fibro-va^culai faseides of the penoarp, however, Ko contain 
this acid 

NOTES 

We regret to lm..'r that Ihe state of he lUh of M Leverncr, 
the distinguished director of the Tans Obaervatoiy, is causing 
great anxiety to his friends. He has been entirely pro'itraled by 
his enormous labours, which have been almost unceasing for the 
last twenty years. 

M. Belgrand read, at the last sitting of the Council of the 
Pans Observatory, a report on ihc necessity of extending tele- 
graph warnings to Algeria, and taking advantage of the docu 
ments collected by the Algerine Meteorological Service. The 
necessary steps will be taken by M Leverncr, and observations 
extending from Marocco to Tunis, and fium the Mediter- 
ranean coasts to Laghoual and Biskra will be bcnt to and from 
pans to every Meteorological Office 111 connection with the 
meteorological system. At the same i^Uling M Leverncr an- 



72 


NATURE \_May 24 , 1877 


nounced that he had taken step? to utilise the weather telegrams 
sent fTom America by the AViy Yoik Herald 

Thf, KJ i. is 110 ground whatever, we arc informed, for the 
rumour that Krantz will resign his ofRce of Director of the 
International Ji-xhibiUon, or that the Exhibition will be post- 
poned The works are progressing favourably, and wiU not be 
interrupted The British Commission have secured a large 
plot of ground close to the Champ de Mars for their private 
use This ground measures more than 5,000 square yards. 

The Emperor of Brazil, who is now m Pans, has been 
a-ssiduously attending the meetings of various scientific societies 
On Friday he was pre^^ent at the meeting of the Zoological 
Society Several communications were read on Hshes, insects, 
and worms from Urazil lie was also present at the last silting 
of the Geographical Society of Paris A paper was read on the 
Pampas by an American gentleman, whose flattery of the Em- 
peror was so high that his Majesty left the room to show his 
disapproval. The lecturer stated that the Argentine Republic 
was Imddmg a strong wall to protect the Pamjias against incur- 
sions from uncontrollable Indiana, and that m doing ao not less 
than 20,000 square miles of excellent grazing ground will be 
reel mined. 

The Coiigres ScicnUrique of h ranee is holding its present 
aeshiun at Versailles on tlic occasion of a floral meeting, as we 
intimated two months ago The principal attraction is a senes 
of excuisions held in the vicinity of Versailles 

Thi, Russian Council of State has granted a yearly sum of 
2,000 roubles to the West Siberian Branch of the Russian Geo- 
graphical Society at Omsk 

Russian newspapers announce that Prof Ahlqmst had 
reached, on April 10, Kondinsk, 530 mdes north of Tobolsk, 
His companion, M Bergroth, rLnuined at I'oboisk 

Science in Italy has suffered a heavy loss thiougU the death 
of Prof Dr C T.. Rovida, formerly first physician at the 
Ospedafe Maggiore of Milan, and for the last three years 
professor of Special Pathology and Clinical Medicine at the 
University of Turin Next to Prof Moleschott in rank, if not 
in fame, he wag one of the few Italians who follow a rigidly 
scientific method of investigation and instruction 

The fourlli number of the Bulletin of the Geographical 
Society of Egypt contains an interesting account of a journey 
to llarar with a plan of that place, published by two Arabian 
officials , one of whom, Ia)ous Effendi, accompanied the Italian 
expedition to Zeilab 

M(tUN r VESi/vrus shows signs of fresh activity The crater 
IS continually aending forth clouds of smoke which at night 
assume a iicfy aspect from the deep-lying glowing lava masses. 

Capt R. Gessi, the Italian explorer of Albert Nyanza under 
Col Gordon, is now preparing at Cairo to undertake, on hia own 
account, a new expedition in company wUh a naturalist and a 
photographer. He intends to push forward to the Equatorial 
Lakes, studying, on his route, all the principal facts of meteorology, 
anthropology, and natural history, taking sketches and photo- 
graphs of men, animals, plants, and interesling geological 
featurei. 

A CORRESPONDENT writcs to US that the medal “of the first 
class " of the Pans Acclimalisation Society waa presented, not 
to Mr. Alfred Mosenthal, but to Messrs Julius de Mosenthal 
and J E. Harting, the joint authors of the work recently pub- 
lished by Messrs Trubner and Co , on “ Ostriches and OitrlcK 
Farming,” and reviewed by us m vol xv. p 176 Phis work 
was published some time a/tcr the experiments, lo which we 
referred last week, were made at Algiers. These experiments 
will be found lo be fully detnded in the work in qucslion 


A LETTER received at Rome from the commander of the 
Sctlla states that the Italian expedition for the exploration of 
Central Africa were occupied at Zeilah on April 27 with the 
final prcparaiions for their then imminent departure to Shoo. 

In the last two numbers of i\\t Bolletma della Soctetii Geo^iajica 
Italiana Prof Gio BcUrame publishes an interesting paper on 
the language of the Akk.is— an African tribe of which two indi- 
viduals were brought over to Italy some years ago This first 
attcmjit at giving an idea of the Akkd language and its grammar 
Will prove a valuable contribution to the study of comparative 
African linguistics 

An immense quantity of locusts have shown themselves in the 
Algerian provinces, and are travelling from the south towards 
the Mediterranean. The number of these insects was so pro- 
digious that the trains from iJlldah to Algiers were almost 
stopped in the beginning of May 

Mr John F Doli ky writes to the under date Uiten- 

hage, Cape of Good Hope, South Africa, March ly ■ — In 
this part of South Africa we have just witnessed a magnificent 
sight, such as a person tan hardly expect to see more than once 
in a lifetime, if even then It was on the beautiful dear star- 
light evening of the i6th of March, at about eight o'clock, when 
suddenly every one was startled with a bright lightning, like a 
flash, and on looking for the cause discovered a large meteor 
coming out of the eastern horizon, and which travelled slowly 
across the firmament, in an oblique direction to the wcstwanl, 
when it burst, sending forth stream >1 of fire, as if from a hundred 
rockets, and then was heard a low rumbling noise as of thunder 
in ihe distance The meteor appeared to be nearly, if not quite, 
as large as the full moon, but not round, more of an oblong 
shape, and while travelling through the ait it very much re- 
sembled a large turpentine ball. It gave forth a bright bluish 
light which lit up the whole sky, and you could distinguish 
everything around you for miles as plainly as in the daytime 

. . A party of Hottentot'! who were coming in from * Hankey,' 
a station belonging to the London Missionary Society, state that 
the driver of the waggon was struck down in the road, and that 
they all felt a glow of heat as the fireball passed them The 
illumination lasted for nearly a minute, and the light was such 
that It dazzled the eyes ol all who saw it.” 

A Telegram from New York on the i6th slates that forest fires 
are making great ravages in North-eastern New York, Long 
Island, Massachusetts, New Hampshire, Maine, Pennsylvania, 
Canada, and New Brunswick, A large part of the White 
Mountains ig m flames 'Ihe summer hotels arc in danger, and 
railways are interrupted. A great number of nulls and dwellings 
have been destroyed, and hundreds of persons have been ren- 
dered destitute 

Steam at ordinary pressure sent into saline solutions on which 
it has no chemical action, gives a rise of temperature that seems 
at first sight paradoxical, the temperature x^roduced being always 
higher than lhat of the steam. M Muller, ol the Berlin Chemical 
Society, has been studying the phenomenon Chloride of sodium 
IS one of the best salts to use A aolulion of it sufficiently con- 
centrated to have a boiling point of 127" may be raised to 125^* 
simply by sending steam into it at loo"^. Here, then, the steam 
produces a nee of 25“ above its own temperature. The more 
concentrated the solution the higher is the rise, M Muller 
points out, m explanation, that saline solutions at I 0 o“ absorb 
the steam at the sime temperature, and the result is a rise 
analogous lo that produced when a gas, like ammonia, is dis- 
solved m water. These experiments throw new light on the 
controverted ([ueslion, what is the temperature of the steam 
which escapes from a concentrated and boiling solution ? Is it 
100“ or a temperature near that ol boiling of the solution ? Thq 
new results seem to be against the latter, and common, view. 
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Intelligence hu beea received from Quebec ataHng that 
ships ivhich have recently arrived at that port have encountered 
unusually large helds of ice and remarkably high icebergs in the 
Atlantic. The Unat from Leith, passed through cjghty-five 
miles of heavy ice 

At the meeting of the Royal Society of Edinburgh on Monday 
nightf reports were read from four lighthouse keepers on the west 
coast of Scotland, detailing their experiences of earthquake shocks 
on March 11 and Apnl 23 The keeper of the T'ladda light- 
house says the tower by lus dwelling house Shook very much , the 
Lismore keeper reported that everything in his lighthouse bhook 
at an alarming rate and awoke all the inmates Mr. Stevenson, 
C E., said these observations were valuable because of tlicir 
trustworthiness 

The engineers of the French Northern Railway have been 
making experiments with the vacuum brake, which has been 
found to work satisfactorily owing to its simplicity of construc- 
tion MM Sartiaux and T.artique have devised some ingenious 
arrangements for bnnglng it into action automatically if any 
mistake has been made respecting the crossings. Should dis- 
tro'ised passengers want to call for help they can also put the 
continuous break into operation instead of ringing a bell as is 
customary. 

Tin Superintendent’'; [Report on the Rotanic Garden and 
I’libbc Plantations for 1S75-76 has recently been ofhcially pub- 
lished in Jamaica It deals almost entirely with plants of 
eccnomic value, foremost of which la the coffee, tlie onliiiary 
kind {Cp//>it at'adtea)^ apparently’givingl way to its formidable 
rival Cojt'u liberica^ which was introduced to Jamaica in 1874, 
and is now thriving, especially in some dibtnctB In one situa- 
tion, at a height of about r,oco feet above the sea, a plant that 
had only been planted out a little over a year has already fruited 
This seems to indicate that m Llie couise of a few years the new 
coffee may be widely cultivated in Jamaica from plants raised 
irom scetli iipencd in the island. Amongst oilier important 
plants treated of m'the report which have received special atten- 
tion, may be mentioned cocoa, sugar canes, pine apples, cin- 
chonas, jalap, &:c , of this last we learn that nearly two acres 
are under cultivation, producing during the year under review a 
crop of 1,700, and it was estimated at Llic time the repoit was 
written that an additional 3,000 would be obtainable in the 
couis.e of a few month';, nil of which would find its way to 
England. 

Dn. Laudicr iJNiJSAV of Perth has for years been forming r 
collection of lichens, which, although fre(|Uently broken up and 
distributed, still forms the nucleus of a good type collection. 
The collection consists of — i. Herbarium, the main object of 
which IS to illustrate the Variations of the Commoner Species : 
and so to encourage (1) the establishment of lypieal, Compre- 
hensive, or Aggregate Species ; (2) the abolition of Named 
Trivial Variations ; and the (3) consequent Reduction of Names, 
and Simplihcatioa of Synonymy and Classification 2 Museum 
of Illustrations of the Economic Properties and Applications of 
Lichens. 3. Library of Lichenological Works, Foreign and 
British 4. Drawings (original) of Microscopical Structure, 
several thousands unpubluhed 5 Correspondence with Lichen- 
ologi^ts 6. Unpublished Manuscripts — of (i) Outlines of 
Lichenology '' (2) Lichenographia BnUimica . " and of other 
works or papers illustrative of Lichens in various aspects The 
collection has been offered— with all the cabinets and httings 
in which It is contained — as a donation to the Royal Botanic 
Gardens of Edinburgh, on the simple conditions— (i) That a 
small room is provided for its accommodation in connection 
either with the Herbarium, or Museum of Economic Botany , 
and (a) That it is kept in proper order either by the Curators of 
said Herbarium or Museum, or by nay of the numerous students 
of the Edinburgh School of Botany. But it Is understood that 


no'auch donations can be accepted by the said school, by reason 
of the very Inadequate accommodation provided by Chivemment 
for the more essential requirements equally of stiidentg and 
teachers As has been repeatedly pointed out — officially and 
otherwise — there is at present urgent need — (l) of a new commo- 
dious class or lecture room , (2) of a new commodious mu- 
seum , (3) of botanical laboratories , and (4) ol eitra special 
roomii for such herbarian or other purposes as th© reception 
and maintenance of such donations as lliaL now referred to. 

A NEW burner for obtaining high temperatures in laboratories 
has recently been described by M (iodefroy It consists of four 
metallic cylinders one within another ; the first and the third 
arc pierced with lateral Iwles at their base The intervals 
between the cylinders communicate, one set with two vertical 
pipes uniting in a horizontal pipe below, the other set with 
another similar system A piece of metaUic net at the lower 
part regulates the entrance of air. 

At Tabor, in Bohemia, 423 metres above the sea, in a house 
out from the town, M Farsky made observations of the amount 
of carbonic acid m the air from OLtoher 10, 1874, to the end of 
August, 1875 The average obtained was 3 43 volumes in 
10,000 volumes of air , a number smaller than that of Saiissurc 
and Boussingault (4 15), and higher than those got by Schulze 
in Rostock and Fillbogen m Dahme. The most numerous 
variations arc in November, Deccmbei, February, March, and 
April, the lease in October M. Farsky says that the more 
variable the weather, and the sharper the transition from one 
weather to another, the greater arc the variations in proportion 
of carbonic acid m the air. Ihc strong north-west and ioulh- 
west winds reduce the amount of carbonic acid, whde the cold 
north and north-east winds, which are always lliought the heralds 
of clear weather, cause an increase m the carbonic acid Further, 
the carbonic acid is increased descending mi^i, and continuous 
dust-ram No other conntcliun with almospl'enc precipitates 
was percc[)tihlc. These results agree, m the main, with those 
formerly obtained by Angus Smith nnd Roscoe. Smith found 
that the air in the 'luburbs of Manchester contained on the 
average j 69 volumes in lo, 000 volumes of .'iir. The amount 
appeared to diminisli slightly during long continued westerly 
winds ; on (he other hand it Jiicrcaqed wlieii easterly winds pre- 
vailed Irom a large number of analyie*! of air collected fiom 
the hill distncli of SciJlland, Smith oljtauicJ, as an average, 3 jb 
volumes in 10, 000 volumes , lh(_ extremes recorded are 3x10 and 
3 60 These coinpaiatively low miiiibcis arc probably due to 
the proximity of the sea, the air over which has been shown by 
Thorpe, from a large number of analyses made over the AlIonLic 
Ocean and Irish Sea, to coni am about 3 00 volumes of carbonic 
acid in 10,000 volumes of air T his amount was» constant, or 
nearly so, in different latitudes, and, conliary Lo the ^statement', 
of Lewy, exhibited no perceptible diurnal or seasonal variaLion5 

The addiliDns to the Zoological Society's Gardens during the 
past week include two tigers (/ ./u Irom Jahorc, preseiilcil 

by Rear-Admiral Rowley Lambert, C 11. , two Javan Chevro- 
tams {Tragulus jnvantcus) from Java, presented by Messrs Hill 
and Isaac, laeiits, K.N ; a Malayan Hear matayanu^) 

from Sumatra, presented by Hi 1' Wicksteed ; a rhatagui 
Mams {Miififs tneuspts) from West Africa, a Humboldt’s Saki 
{Pitheaa humhohitx) from the Amu/ons, a Red and Yellow Mac- 
caw {^Ara ckhropUra) from Sjuth America, a Sooty Manga bey 
[jCcrcoccbu^ /ulrifinosus) from West Africa, deposited , a Concave 
Casqued Hornbill {Ihiccros bicornij), three Yellow- billed Blue 
Magpits [pJiotisia Jlavirostru) from India, a Pm-tailcd Whydah 
Bird {Vuiuit principalis) from West Africa, received in ex- 
change , two Impeyan Fheasants {Lopkophorus impeyaHus) from 
the Himalayas, a Mantchunaa Crossoptilon {Cross opUlon matU- 
chutHUm) from North Chma, purchased. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Camaridck — At a . CongregaHon on May 17, the Vice-Chan- 
cellor, the Master of Emmanuel, ProfesBori Cayley, Adams, 
Clerk-Majtwell, Stuart , Mefisrs P Frost, St. John’s , J. Tod- 
hunter, St.John's, II. W. Besant, St John's; N. M. Ferrers, 
Laius,', K J Routh, St Peters ; A. Freeman, St.John’s . H H. 
Taylor, Trinity; W, D Niven, Trinity, R. T. Wnght, 
Christ’s ; C H Prior, Pembreke , W Garnett, St John's , 
and Lord Raleigh, Trinity, were appointed a Syndicate to con- 
sider the higher Mathematical Studies and Examinations of the 
University 

The Chancellor's gold medal, given annually to a resident 
undergraduate who shall compose the best English poem, haa 
been adjudged to Edmund Whytehead Howson, Scholar of 
Kmg'a College 'Ihe subject of the poem is “The Heroism of 
Arctic Exploration ” 

The Moderators and Examiners for the Mathematical Tripos 
have presented a report of the results of the examination to the 
Board of Mathematical Studies, from which it appears that 1 10 
candidates were examined. Of that number 36 were classed aa 
Wranglers, 29 as Senior Optimes, 30 as Junior Optimes, one 
obtained an 71 .grot at degree, and 14 were found to be not worthy 
of mathematical honours The full marks were 18,643 J 
average obtained by the first ten Wranglers was 5,74^^ ; of Ibc 
last ten Wranglers, 1,794, of the first ten Senior Optimes, 
1,506 , and of the first Ilii Junior Optimes, 721 The Addi- 
tional Examiner (Mr H W Watson) reports that the work 
done by the best men in the higher physics was very satisfactory, 
and proved the interest and success with which those subjects 
are now being studied in the University At the same time 
there were indications of the tendency of the reading m thia part 
of the course to become loo diPTuse and unmathemalical This 
tendency may be kept m check, in the first place, by framing the 
papers in such a manner — whether by the adoption of altemiiive 
questions or otherwise — aa shall make too diffuse reading m the 
higher subjects unprofitable or even impossible , and, in the 
second place, by providing that every question set in these sub- 
jects shall be accompanied by a ndcr of strictly definite mathe- 
matical character, and of a difficulty proportioned to the weight 
assigned to the bookwork 

The Board fur admitting and superintciulmg non-collegiate 
students give notice that an exhibition of 50/ a-year, tenable for 
three years, granted by the Worshipful C'oinpany of Cloth- 
workers for the encouragement of proficiency m physical science, 
will be awarded by means of ihe Certificate Examination, to be 
held next December, under the authority of the Oxford and 
Cambridge Schools ICxamination Board. Candidates must be 
either non collegiate students in their first term of residence, or 
persons who have not commenced residence m the University 
Full information may be obtained from the Censor of noii- 
cullegiate students, the Rev R B Somerset, Cambridge 

GliCHRisr Tkost Prizes —The first (in London) presenla- 
tion of pnzes in physiology under the direction of the (Blchnst 
Trustees was made on Tuesday, last week, at llie large room of 
the Society of Arts The chair was occupied by the Rev. J 
Rodgers, M A , Vice-Chairman of the London School Board, 
supported by Ur Carpenter, C.B, F.R S , secretary to the 
Gilchrist Trust Fund, and others The prizes were awarded lo 
students who, as elementary school teachers, had attended the 
course of lectures on physiology recently delivered by Dr B W 
RiLhardson, at St Thomas’s School, Charterhouse, and who 
had submitted to the examination with which the course was 
brought to a close. A large number of students entered into 
competition, and in the end prizes and certificates' were awarded 
in the following order to four competitors — John Pilley, George 
Price, W R Cory, and Maria J Meozies , and certificates to 
Mary C. Menziei and Messrs. C. E. Marks, C W Shreevc, 
H Steadman, J, F Adcock, and G Garland In the course of 
the proceedings Dr Carpenter gave a very interesting account of 
the origin of the Gilchrist Trust and of its founder, and the 
chairman delivered a very earnest and admirable address on the 
progreaa of education and on the value of the leclurcs such as had 
been delivered, and which he had himsdf attended. 

Working Men and ScuNrE.— On Saturday afternoon the 
membera of the Working Men’s Clubs, under the auspices of the 
Working Men’s Club Union, paid , a visit, by permission of the 
Royal College of Surgeons, to the magnificent museum founded 
by John Hunter, and attached to the building of the College 


in Lincoln's Inn Fields. Prof. Flower, the Curator, received 
the visitors, who were conducted Into the first great h^l, where 
Prof Flower gave a general description of the Museum The 
visitors manifested an unmistakably genuine interest in the col- 
lection, and in Prof Flower's descriptions, and at the conclusion 
of the visit one of the party, on behalf of his comrades, gave 
hearty thanks to the Professor and to the Council of the College, 
for the treat which had been afforded to them, and said it was 
altogether a mistake to suppose that the working men took no 
interest in science. The Professor said it afforded him much 

f >] ensure Lo show the museum, and especially so when he found 
11s labours thus appreciated. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, May 3 — “On the Temperature-correction 
and Induction coefficients of Magnets," by G M Whipple, 
B Sc , Superintendent of Kew Objscrvalory. ComiDunicated by 
Robert H. Scott, f'.R.S- 

“ Distribution of the Radicals? of Electrolytes upon an Insu- 
lated Metallic Conductor," by Alfred Tribe, Lecturer on Che- 
mistry in Dulwich College Communicated by Dr GJadistone, 
F R S 

May 17 — “On Hyperjacobian Surfaces and Curves," by 
William Spoftiiwoodt, M A , Treis. R S. 

Royal Astronomical Society, May 11 — Dr lluggins, 
y R S , president, 111 the chair — A gift of 500/. was announced 
from Mr C J Lambert, being part of the sum bequeathed by 
his late father to scientific societies The special thanks of the 
meeting were voted to Mr Lambert. — The Astronomer- Royal 
piuintcd out an inaccuracy in a description of meteors by a certain 
“J. W M ’’ — Mr Penrose read a paper (and explained a 
diagram) on the correction for the spheroidal figure of the earth. 
— Lord Lindsay spoke upon the two comets B and C of 1877. 
Wmnecke’s showed ihrLc bright Jiiies on a weak continuous 
spectrum which he described The iircsiilent in ide some re- 
marks thereon there were two distinct spectiashown by comets , 
one was limited lo two particular comets , the carbon spectrum 
was common to all the rest -Loid Lindsay dcbcnbed the 4-inch 
hcliometer which he had placed at the disposal of Mr. Gill for 
hia expedition Lo Ascension to measure the parallax of Mars 
The object glass was made by Mertz, and cut and mounted as a 
hchometcr by Repsold , the pillar and equatorial mounting being 
that provided by Metiers Cooke, of York, for an 8-inch tele- 
scope The halves of ihe object-glass were moved in circular 
grooves by means of a handle near the eye- piece, '^o lliat 
they could be separated without pulling the object out of focus. 
Several other details were pointed out, one of them being a 
movable wire screen adapted to c(juahs>c the liglit of two objects 
of different brightness under measurement Mr De la Rue ad- 
mired the stability and rigidity of the insirutnent The Aslronomcr- 
Koyal would have had the decimation axis and the polar axis 
twice as laige. Mr Gill vindicated the steadiness of Lord 
Lindsay’s hmiomcler, and described an accident by which it 
narrowly escaped being smashed ; which accident occurred 
through the instrument having been represented as on “uni- 
versal equatorial," whereas it was nothing of the kind , the 
elevating screw having run out whilst being set to the latitude of 
ascension, the polar axis was shot out of its collar on to the 
floor Mr Gill then spoke upon the positions of the planets 
Ariadne, Melpoinone, and Iris, and their special merit of having 
no sensible disc. — Dr De la Rue again referred to the axes 
of the heliometer, which he said were eight tunes as strong 
BJ Repsold thought sufficient The Astronomer- Royal said 
it was perfectly adapted to the purpose mtendeil.— A note 
was read from Fadre Secchi on an alleged fall of a meteo- 
rite in Italy which turned out to be untrue. — Mr. Lecky 
related how he had made a good artificial horizon by filling a 
blackened trough with glycerine. — A catalogue of double Biari 
was presented by Messrs. Wilson and Seabroke, of the Temple 
Observatory, measured with a parallel wire micrometer ana a 
power of 400 Mr. Dunkin said the only fault was the omission 
of the R A and N P D , which necessitated the use of two 
catalogues. 'A note was read from Mr, Proctor referring to his 
chart of 3,976^ stars.— Mr. Green laid before the Society some 
paper impressed with blank disci to aid observers m drawing 
the features of Mars, so prepared that lights could be taken out 
with ease and precision. — Mr, Christie described Prof. Zenger’s 
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solar eye-pi6cep which consisted of a prism with one lenticular 
Rurfacep cemented to another pnam of different density, the 
dnantity of light reflected at the junction being m proportion to 
the difference of the density of the two glasses. 

Linnean Socletyp May 3.— Prof. AUmanp F.R S , president. 
In the chair — Three foreign members were elected, and Mr. 
James Paton, of the Kelvin Grove Miueuin, Glasgow, was like- 
wise elected an ordinary fellow. — Specimens of abnormal prim- 
roses were exhibited and commented on by Mr. Alf W. Bennett 
— A paper on the perfoliate penny-cress ( Thlaspt per/ohatum) 
was reu by Mr G 8, Boulger, This little plant has a very 
limited British area, vi7 , the neighbouring districts of Oxford- 
shire and Gloucestenihirc, and according to our author Wilts , 
thus equally belonging to the Thames and Severn Valley pro- 
vinces The altitude attained Is from 360 to 500 feet above the 
sea-level — A conjoint memoir by Prof St. G. Mivart and the 
Rev. K. Clarke on the sacral plexus and sacral vertebrae of 
lizard^ was brought forward and discussed They stated that it 
has of late been recognised that in any attempt to reply to the 
uestion, which vertebra of any lower animal answers to the 
rst sacral one of man, the nervous quite as much as the hone 
rclahons require consideration Our authors pass in review the 
researches of Gegenbaur and Hoffmann, and then proceed to 
describe Lheir own distections nf the parts in question in the 
chameleon, green lizard, iguana, monitor, and others Insti- 
tuting a comparison of the parts m the Batrachio, and of the 
sacral region in birds, they, in a somewhat technical summary, 
announce that although often puzzling and complicated from 
occasional variations 111 species and otherwise, the true sacral 
vertebrx may be defined in all vertebrates above fiislies, where 
hind limbs are well developed — The Secretary read a paper on 
the genus Aiveoiiit r and some allied palaeozoic corals, liy Prof 
Nicholson and Mr, R. Etheridge, jun It seems from their re- 
searches that the name Alveolites covers many forms whose 
affinities, to say the least, are obscure Discussing the charae'ers 
and essential attributes of the genus m a hisiuncal they 

proceed by comparisons, microscopic and olherwi'se, to define 
certain groups coming under previous definitions of Alveolites 
These are several species of the above and others of genera such 
as Cftnttest Brachypora, Lhirtites^ ike. But moieovcr they state 
that m several instance there appears much in common beiwien 
certain groups of Alveolites and Pavositfs^ so that future investi- 
gation may further necessitate the breaking down of what at 
present may be regarded as but meagre lines of demarcation 

Chemical Society, May 17 — W Crookes, F.R.S , vice- 
president in the chair — The chairman announced ihaL an cxtr.i- 
orduiary general meeting would be held on May 31 at 8 F M 
The following papers were read ■ — (In a slight modification of 
Hofmann’s vapour denMly ap[>araLus, by M M. F. Muir and b 
Suguira, The authors propone to omit the india rubber plate of 
the original apparatuo, and mark off the height of the mercury 
by a caihetometcr and a slip of gummed paper - -Note on the fluid 
contained in a cavity in lluorspar, by J W Mallet, The cavity 
was 6 mm by 2 5 mm by l mm , it contained water and a bubble 
On healing, the bubble become less mobile and the crystal 
showed signs of incipient splitting — Ex.iininaiion of substances 
by the time method, by J B llannay 'Ihc author has deter- 
mined the loss sustained by various hydrates in equal and suc- 
ceflsive intervals of time, when submitted, in a Liebig's drying 
tube, to a current of air at various temperatures, and thus ob- 
tains evidence of the existence of huherlo unknown hydrates 
Magnesium sulphate, when treated as above, loses 8 per cent of 
water in five minutes at 100° C , the loss is then much slower 
and regular up to 29 per cent., when the rate of loss decreases 
Bomewbat suddenly from the formation of a lower hydrate, which 
loses water much more slowly. — On the dehydration of hydrates 
by the time method, by W. Ramsay The author examined the 
hydrates of alumma, iron, copper, and lead — On the transfor- 
mation of aunn into rosaniline, by K S Dale and C. Schor- 
lemmer , by heating sulphuric acid and pure phenol, and 
gradually adding oxalic acid, pure aurin is formed ; by the action 
of ammonia on aurin, red aurm is produced, which, by the action 
of alcoholic ammonia at 150° for several days is converted into 
rosaniline , The authors congider aunn to be identical with 

roBohe acid — On ccrt.iin bismuth compounds, Fart VI , by 
M M. F, Muir The author describes the preparation, &c , of 
hyppbifamuthous oxide, bismuthous oxychloride and oxybromide, 
and suiphbismuthyl chloride, — On the theory of the luminous 
and non-Jumionus lliune by J, Fliilij^pson, The author states 


what he considers to be the causes of the luminosity and non- 
luminosity of flames. 

Zoological Society, May 15 — Prof. Mivart, F.K S , vice- 
pvcbident, in the chair — Mr Sclater made some remarks on the 
progreBB and condition of the Zoological Gardens of Rotterdam, 
AmBterdam, Antwerp, BmsselB, and Ghent, which he had jast 
visited. — A communication was read from Mr. G S. Brady, 
C M.Z.S., contamlng a monograph of the fossil Ostracoda of the 
Antwerp Crag — A communication was read from Dr, F. Day 
contaming a notice of the capture of a specimen of Core^onous 
oxyrhynchuSf on the coast of Lincolnshire — A communication 
was read from the Marquis of Tweeddale, F R S , containing a 
memoir on the birds of the genus Bah ackostornus The author 
came to the concluBion that there were seven recognisable species 
of this difficult group inhabiting the Indian region, one of which 
yet undesenbed, was from the Philippines The rule appeared 
to be that the females were rufous from the nest, while the males 
are brown and somewhat spotted — Mr Edward R Alston read 
the description of a shrew from Guatemala, which had been indi- 
cated without beuig characterised by the late Dr Gray, and for 
which the name of Sorex vera-paci\ was now proposed — Mr A 
H Garrod, F R. S , read the second portion of a senes of papers 
on the anatomy of passerine birds — A communication was read 
from Mr. T E. Buckley contaming remarks on the past and pre- 
sent geographical distribution of the larger mammals of South 
Africa 

Entomological Society, May 2 - -J W Dunning, F.L S , 
vicc-prcsidcnt, in the chair. — Messrs ILJ Adams, Charlestrom, 
Adams, and J W Slater were elected members of the Society. 
— Mr Jcniier Wcir exhibited a large silken cocoon from the 
Cape ol Good Hope, supposed to be a spider’s nest On being 
opened it w !«; fountl to euntain, among other di^bris^ the skins of 
a number of small spiders and the elytra of beetles of the genus 
Moluns. Mr Weir aKo exhibited a spider’s nest from Mont- 
serrat — Mr F Grut exhibited a large species of C 4 ^///c’r from 
North Spam — Sir Sydney Saunders exhibited a spider [Aiypus 
sulza't) taken on Hampstead Heath, where it is found inhabiting 
tubes concealed under bushes The luhcs are about four teen 
inches in length and extend about ten inches beneath the surface 
of the ground, the remainder projecting above the surface The 
same or an allied species had been observed by Mi Jenner Wcir 
on the South Downs — Mr Champion exhibit^ a senes of Alans 
pateyssi from Thaso Island — Mr C O Waterhouse exhibited 
speumens of the following insects tiom 'faHmauia — Dohtma 
miranda (Ileteromerous beetle)^ Creophilns eiytknhtphalus 
{Staphylinuiic)^ and Porpiula nylhioiephala The two last 
species bore some mimetic rescmldance to each other — A paper 
was read from Sir Sydney Saunders on the adult larv.t o( the 
Stylopidu and then puparia, the author exhibuing specimens in 
lilustralum — Mr 11 W Dates communicated a paper on Caa- 
torhhiit (juadi-imaculata^ Fab , and description of two new allied 
species Specimens of the new species and also of C morpant^ 
Westw , were exhibited. 

Physical Society, May 12 — ^Frof G C Foiter, president, 
in the chair, — -The following candictatcs were elected members 
of the society ' — Capt K. \ Armstrong, RE, Mr W. H M 
Christie, Licut N. Darwin, R E , I'rof E Frnnkland, D C 1 , 
F R S , Mr II b Moiley, Capt R G .Scott, K E , and Mr 
Angus Weiss Mr S. F Thompson read a paper on the chro- 
matic observation of the eye m rtlation to the perception 01 
distance He discussed the various means of estimating dis- 
tances by the eye, showing that when data for forming a judg- 
ment by the associationB of visible form or visible mugnitude 
fail, the judgment is founded on “alnal perspeciive," or else 
upon the muscular sensation of ndj'istmeni to focus Aa the 
eye is however, not achromatic, it cannot he in focus at the 
same time for red rayj^ and blue rays proceeding from one object, 
but may be in focus if the blue rays come from a more remote 
object. This gives a definite basis to the axiom of painters that 
blue is a retiring and red an advancing colour Experiments 
were described demonstralmg the truth of this fact, and illustra- 
tion was afforded of the chromatic aberration of the eye by 
casting beams of light through a solution of permanganate of 
potash upon a sdvered ball, the illuminated point appeanng rcfl 
with a blue surrounding halo to an eye adjusted to short focus, 
but blue with a re<l halo to long focus. — Prof Guthrie referred 
to the theory by which the apparent size of an object depends 
on the amount of nervous excitement which It occasions, whether 
this be due to the extent of the illuminated area or the 
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intensity of its lUumination, and he pointed out that an object 
always appears larj^er when looked at with two eyes than with 
one eye. — Mr Roberts drew attention to the fact that the system 
ordinarily adopted in mechanical drawing of assuming the light 
to fall from the left hand top-comer gives an appearance of 
solidity, whereas if this be reversed, and the light falls from the 
right-hand bottom corner the object appears hollow — The pre- 
sident referred to the well-known fact that if two stereoiscopic 
pictures are taken, representing the same object in complemen- 
tary colours, most people have a great diihmUy m combining 
them so as to see a single picture of a neutral Uni — Mr. S P 
Thompson then desenbed a curious observation of change of 
pitch occurring when a luning fork is caused to rotate rapidly 
round its axis , the nodal Interferences at each quarter rotation 
ceasing to be separately heard when recurring more than about 
thirty times m a second He has attempted various ways of 
estimating the amount of thu change of pitch, including a 
method founded on the binaural estimation of interference beats 

Institution of Civil Engineers, May 8 and 15. — Mr. 
George Robert Stephenson, president, in the chair — A paper 
by Sir G \V Armstrong, C 11 , F R S , VP Inst. C li, , on 
the history of the modem development of water-pressure ma- 
chinery was read 

Camiiridgk 

Philosophical Society, May 7 —Prof. Clerk Maxwell, presi- 
dent, in ihc chair - -Mr j W L Glaisher read a paper on ex- 
prc/isions for tlie theta fund ions as dc/inilc integrals — Mr 
Warren's fourth “Exercise in Curvilinear and Normal Co- 
ordinates" was presented to the Society by Prof Cayley, and 
Will appear in the next issue of the Society's Ti (xnsactwns 

Paris 

Academy of Sciences, IMay 14 — M Peligot in the chair — 
The following papers were read — Isopcnmetnc triangles having 
one side of constant size and the summit at^a fixed point, by M. 
Chasles — Rotatory action of cpiarlz on the plane of polarisation 
of obscure calorific ray5, by M. Desains. He has examined the 
action of six groups of dark rays of decreasing refrangibility 
The law of thicknesses still applies to the least refrangible ra>s 
In the symmetrical daik region of nearly extieme violet the 
polarised heat is so little sensible to the action of quartz that 
transmission through a plate 0015 m thick, gives harilly a rota- 
tion of 5 degrees, or J degree per millimetre. This is 132 times 
less than for the violet of M Biot's table M. Desains de- 
scribes his apparatus fully Analysis of an ancient wine, pre- 
served m a glass vessel Sealed liy fusion, by M Berthelot This 
was found on the site of an old Roman cemetery near Arles, 
and prolubly dates back some sixteen hundred years — Analysis 
showed in a hire, 45 cc alcohol, 3 6 gr fixed acids, oO 
bitartrate of potash, 1 2 acetic acid There were (also 
tartiite of lime and traces of acetic ether. Tt is a weakly 
alcoholic wine, which must have entered on acclifi cation before 
being put in the lube — M, Serret presented tome vii of the 
“(1 uvres dc Eagrangc," completing the senes — On the new 
navigation, by M Ahllarceau. — On the origin and nature of the 
fever called typhoid, by M. Gumn ^I he object of this third 
memoir IS to show that the toxical pimciplc produced by ster- 
coral fermentaliun causes what arc looked on as the anatomical 
characters of the fever M (menu has proved that the liquids 
specially poisonous are Chose which accumulate near the end of 
the ileum, and are permanently retained by the ilco-ccecal valve 
The poison passes into the mesentery and to the ganglions con- 
tained in iL— New exposition and generalLsation of the method 
of Gauss for calculating approximately a definite integral, by 
M, Jktjct — New meteorological maps of the South Atlantic, 
giving at once the direction and the intensity of the winds, by 
M. Brault. The general movement of the summer winds 
there is that of an immense cyclone with its centre about 
30“ or 35° south latitude, and 10° or 20° west longitude. It turns 
in opposite directions to tlie hands of a watch, and gives 
off the south-east trades towards Africa, &c. There is not a zone 
nf tropical calms, nor a zone of weak and arbitrary breezes — 
On a new type of simple monstrosity, omphalocephaly or umbili- 
cal hernia of the head, by M Darestc. The head seems to 
come from the aperture of the umbilicus. The form has been 
observed in the hen, but not m man or mammalia. — Expenments 
made at the vitreolar station of Cognac with the view of finding 
an efficacious remedy against phvUoxera, by M. MouUlefert. 
This is in favour, specially, of sulpho- carbonate of potassium.— 
On ■ modification of the pneumatic mercury machine, by M. 


SerreL This consists in substituting a simple valve for the glass 
stopcocks In another form, even the valve is suppressed, and 
vacuum obtained by free circulation of mercuiy in simple tubes, 
— On solar spots, by M Tacchinl He thinks the sun^ surface 
at present in a true state of repose relatively to the great pheno- 
mena observed at a time of maximum sun-spots. He shows the 
contrast in metallic eruptions and spots between 1871 and 1876 
by figures. In the first four months of 1877, he adds, there has 
been a diminution in the visibility of magnesium, so that the 
line 1474 te has had a marked supenonty — On the otheoscope, 
(a new arrangement of the radiometer), by Mr. Crookes — 
Direct transformation of mechanical work into electricity, by M, 
Guignet In an clectiomagnctic machine, having six electro- 
magnets and a drum with iix bars of soft iron, the wires are 
connected with a galvanometer and the drum is rotated by the 
hand. A continuous current is thus produced, and it is reversed 
on reversing the rotation This expenment also shows the in- 
duction taking place under the mfiuence of the earth ; the soflt 
iron IS magnetised, and the magnetisation increases with the 
speed of rotation — Note on work in chemistry at the Poly- 
tech meal School of Rio de Janeiro, by M Guignet — C)u work 
of the School of Mines of Ouro Preto, by M. Gorceix.-- -On some 
monochlonsed acids of the amylic senes, by M Demar^ay, — On 
the salts of btsquioxulc of chromium, by M Elard — Researches 
on pficudopurpurine , continuance of reseaiches on the colouring 
matters of madder, by M. Roscn^stlehl. The remarkable insta- 
bility of pseudopurpuTine (he says) is a happy circumstance , as 
neither it nor ahzaruie could give a plant the extraurdmary 
importance of madder — On an apnheation of the microscope to 
ceramic art, by MM. Fouque and De Cessac. This refers to 
v.oses found at Santorin — On a new larval form of Cestoides, by 
M Villot, — On granular conjunctivitis in Egypt, rhum^ of 
observations on ophthalmias of North Africa, by M. Gayat. 
Eye diseases are endemic m North Africa, and have their common 
origin in granular conjunctivitis, which u brought on by atmo- 
spheric and terrestrial conditions — Ireatmcnt of hypopyon, by 
M Eano — On M Maumenc’s gas hydrometer, by M Dumas 
— A new arrangement of the electromagnetic induction apjiaratub 
with automatic interruption, by M Becqucicl, — On the glaciers 
of Greenland, by M M.illand 

Rome 

R Accademia dci Lincei, April 15 — The Age of Bronze 
in the piles of Peschiera m the I^ago di Gardo, by M. Icrri — 
On the use of the reversed siphon m the ancient conduits of 
water, by Lanciani. 
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THE UNIVERSITTES BILL AND UNIVERSITY 
MOVEMENTS 

''HE monotonous process of the Oxford and Cam- 
bridge HiU through the House of Commons has 
never been interrupted The Government having drawn 
its measure, consents to modify it in a few trivial points, 
but wherever it does not consent, the House accepts 
it and passes it as an elementary matter of paity disci- 
pline. Very few of the amendments are of serious im- 
portance. Lord Edmond Fitzmaurice has added perhaps 
the most valuable. He enables the Universities to give 
a definite status and payment for any special educational 
work done out of the University under its control. Thus 
the funds of Oxford and Cambridge may be freely used 
in support of their missionary efforts in the laige and 
neglected towns of England. There is no reason why 
permanent educational centres should not be established 
under this clause m any part of England Any College 
with too much money can assign a sufficient portion of it 
to the advancement of learning in the neglected provinces 
Leeds, Bristol, Birmingham, Halifax, Sheffield have had 
university men lecturing m their midst under the Uni- 
versity Extension Scheme, and Lord Edmond Fitz- 
maur ice’s amendment inviics the colleges to support and 
endow this movement Under it the “idle fellows” whd 
now run off to the bar will be drawn more and more into 
teaching, for teaching will open to them more and more of 
a career No doubt there is risk that the possibility of 
such grants may paralyse local effort. But as yet it is only 
a possibility, and the colleges may be trusted to distribute 
their money only in places where adequate local effort can- 
not be expected. Another amendment by Mr Trevelyan 
enables the Commissioners to review the conditions under 
which university emoluments can be given, especially those 
relating to age. There is no doubt that the age of under- 
graduates has increased, is increasing, and ought to be 
diminished. The honour man keeps back at his school 
as long as possible in order to make suic of getting 
his entrance scholarship Even if the age at which 
entrance scholarships can be taken were restricted, 
honour men might in many cases delay so as to have 
a belter chance after they come up of the scholar- 
ships and fellowships which are to be gained while in 
residence. It is reasonable to say that the work which 
a man is to do under the pressure of a piize examination 
vught to be over by twenty-one. What comes after is 
another matter. The competitions of the University 
imply a discipline which is admirable for youth ** under 
tutors and governors,” but which is merely fatiguing to 
men of mature intellect with serious objects in life. 

A clause is to be brought up by Mr Goschen on the 
report which provides that the Commissioners shall first 
publish the main outlines of their plans before they are 
allowed to apply them m detail Certainly it seems odd 
that Parliament should consent to throw the whole of the 
questions affecting the Universities into the hands of any 
body of Commissioners without asking for some statement 
from them by which they may discover the general drift of 
their ideas and the character they propose to give their 
work. It is of great importance that l^fore any one of them 
VOL. XVI. — No. 396 


is dealt with the Colleges should know on what principles 
It 15 proposed to deal with alt of them, and what are the 
objects to which, in the opinion of the Commissioners, 
the money taken should be applied. In an amusing 
letter to the Pall Mall Gazelle a few days ago, Mr- 
Dodgson,of Christchurch, represents science at Oxford as 
first modestly asking endowment to enable her to teach, 
next claiming endowment for boys to be sent to her to 
be taught, and lastly demanding an endowment to 
enable her to *' think ” It is an amusing travcstie of 
the claims of the more advanced and extreme “ re- 
searchers,” and it IS natural to ask what is the view of 
the Commissioners on the subject 

Since Parliament separated for the Whitsuntide holidays 
two things have happened in Oxford, which indicate the 
drift of that University opinion which in the end controls 
the actions even of Commissioners. The first was the 
Oxford scheme for new professorships. It was an echo 
— certainly an exaggerated one — of a similar scheme 
proposed some time ago by some similar board of studies 
in Cambridge, and they both showed that the leading 
members of the two Universities arc not indisposed to 
consider very large and radical schemes of reform. Both 
of them will give fresh strength to the party, more power- 
ful perhaps in sympathy than m numbers, which is sus- 
picious not merely of proposed reseaichers wuh nothing to 
do but ” to think,” but of possible profcssois with very few 
lectures to deliver, and still fewer students to hear them. 
It 15 the commonest and the most vulgar argument 
against such proposals that they arc really drawn m the 
pecuniary interest of Ihe class of actual and possible 
professors who arc numerous in the Universities. The 
Hebdomadal Board shows us at any rate one distinct way 
in which It IS possible to utilize the endowments of Oxford 
and Cambridge, and they put fairly before us the question 
whether it is not a better way than the prize fellowship 
system. 

The second event of the past week was the discussion 
in congregation of the new resolutions on natural science 
degrees. It js proposed that instead of there being one 
kind of degree and only one— that in \rts --open to ordinary 
undergraduates, a new degree shall be created in Natural 
Science. The Bachelor of Arts has to pass three exami- 
nations, at which he has to show proficiency in Latin and 
Greek. It is proposed that the new Bachelor of Science 
should be let off with Latin or Greek, ihc missing 
classical language being replaced by Gciman or French 
The Bachelor of Science was meant to know more ma- 
thematics than the Bachelorof Arts, but the mathematical 
men have pressed the question whether mathematics 
itself IS not a science, and whether in.athematical honour 
men ought not to be let off as wtJJ ns experimental men 
with one dead language. So far as things have yet shown, 
Oxford is m favour of the change, and eager to consider 
the case of the mathematicians. These are, in fact, the 
proposals of the Duke of Devonshire's Commission. We 
desire to speak with the greatest possible respect of those 
who maintain quo of the two classical languages, 

but It seems to us impossible to ignore the fact that the 
Greek learned by the pass man is about as much of a 
"possession for ever” as the Hebrew of most clergymen. 
It is begun late ; it is not carried far enough to give the 
student any real pleasure in reading a Greek book for 
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himaelf ; it is thrown aside as soon as its use, which is 
solely a “ pass ” use, is over, and done with. Mr. Sidg- 
wick says, with perfect fairness, that " the study of Greek is 
one thing, the knowledge of the Alccsiis and the study of 
Mr, Bohn^s translation of it another.” That the University 
should have voted in this sense by sixty-lhree votes to 
forty, and expressed its desiie to treat the mathematicians 
as entitled to a similar relief by twenty-seven to fourteen 
is a conclusive proof that the world moves even at Oxford. 
Many of those who arc best acquainted with that Uni- 
versity indeed declare that it is there only that it does 
move— at all events, that it is only there that it moves 
by '‘leaps and bounds,” as British commerce used to 
do in the happy days of Mr. Gladstone’s ministry! Cer- 
tainly the votes of Oxford arc often more liberal than 
those of London, and we cannot doubt that whenever the 
new Commission sets to work it will find as much im- 
pulse as obstruction from that great University Of Cam- 
bridge itself it has ceased to be true to say that she 
maintains her usual attitude of magnificent repose The 
universities are anxious to reform themselves if they 
only know how — the Commissioners wdl be happy to 
assist tliem if they only get power enough — and we may 
perhaps hope that a few “ thinkers ” may get something 
out of the reconstruction better than the very plain living 
with which their ‘'high thinking” has hitherto been so 
commonly coupled 


T//£ NEED OF MUSEUM REFORM 

F ew of the many subjects now pressing themselves 
on the attention of the jiublic are more important 
than that of museums, of the work which they are doing 
now in general education, and what they may reason- 
ably be expected to do m the future It is one which 
has occupied iny mind for many years, and on which I 
venture to offer the following remarks 

The collecting instinct, the desire to accumulate what 
stnkes the fancy, is so universal in all minds lifted above 
the satisfaction of the mere animal needs, that its absence 
15 to be viewed as an infirmity or misfortune analogous to 
colour blindness or deafness. It is present m some form 
or another in most savages, and even in some birds, such 
as the bower-bird. It is based ultimately on the principle 
of curiosity combined with that of selfishness. Poor and 
much to be pitied is the man who has it not. The collec- 
tions which result from it bear the stamp of the individual 
who makes them, and are as various as his tastes. 
They may be conveniently termed museum units, which, 
like molecules, have a tendency to coalesce into bodies of 
greaterorless size, and thus constitute museums. Theseare 
of high or low organisation according as the units keep or 
lose the stamp of the individual, and have been moulded 
into one living whole or are dissociated They arc highly 
organised and valuable if the parts are duly subordinated 
to each other and brought into a living relationship ; they 
are lowly organised and comparatively worthless if they 
remain as mere assemblages of units placed side by side 
without organic connection and without a common life. 

Unfortunately in this country the provincial museums 
mostly belong to this latter class, It is that which takes 
shelter for the most part in the top rooms of Mechanics 
Institutes and in the holes and corners of Free Libraries 
and Museums. In one instance which occurs to me, you 


see a huge plaster cast of a heathen divinity surrounded 
by fossils, stuffed crocodiles, minerals, and models of 
various articles such as Chinese junks. In another, a mu- 
seum unit takes the form of a glass case containing a frag- 
ment of human skull and a piece of oatcake labelled “ frag- 
ment of human skull very much like a piece of oatcake,” 
In a third, wax models are exhibited of a pound weight of 
veal, pork, and mutton chops, cod fish, turnips, potatoes, 
carrots, and parsnips, which must have cost the value of 
the originals many times over, with labels explaining 
their chemical constitution, and how much flesh and fat 
they will make — just as if the public were unacquainted 
v/ith those articles of food, and required any information 
as to what these names really cover. Strangely enough 
this museum unit appears modern. In very many 
museums art is not separated from natural history, nor 
from ethnology, and the eye of thelbcholder takes in at a 
glance the picture of a local worthy, a big fossil, a few 
cups and saucers, a piece of cloth from the South Seas, 
a war club or two, and very possibly a mummy. The 
result of such an association as this, of articles which have 
no soit of relationship with the rest, is to convert the 
whole into rubbish, using the word in the Falmerstonian 
sense of being “ matter in the wrong place ” I do not 
mean to say that museums of this low order are useless. 
In default of better they are useful, just in proportion as 
they encourage the collecting instinct in the beholders. 
They may ultimately arrive at the higher stage of develop- 
ment It IS, however, a reproach to this country that 
museums of this low type should be found at this time, 
not merely in the smaller towns, but in spme of the more 
important centrefs of population They constitute a serious 
blot on our educational system, which we are striving to 
make as perfect as possible, since they are worse than 
useless foi pui poses of teaching Instead of the natural 
harmony of things, they put before the mind a fortuitous 
concourse of atoms which is a very chaos. 

While this state of things prevails largely in this 
country, there is no room for astonishment that museums 
of natural history hold the position which they do hold in 
the public mind. They are looked upon' as haunts of the 
mere specialist, and as altogether outside any scheme 
for the advancement of the higher studies. If they arc 
sufficiently attractive to be visited, they are treated as 
places of amusement, in which “a happy day” may be 
spent, instead of places of instruction. They are some- 
times avowedly arranged for that end. It rarely enters 
into any one’s head that collections are as absolutely ne- 
cessary for the advancement of natural history studies, as 
books to the literary student, though it is allowed on all 
hands that natuial history is of great importance in 
general education. Until this anomaly be removed by 
the re-arrangement of the museums which require it, and 
the establishment of new ones, it is hopeless to expect the 
natural sciences to flourish as they should flourish, or for 
them to assume the importance which they deserve in the 
studies of this country. I'o the obvious remark that the 
fruits of English natural science are not worse than those 
of our neighbours, it may be answered that what has been 
done IS the result of personal effort overcoming obstacles, 
and succeeding in spite of disadvantages. The fact that 
some men can swim does not render life-belts unneces- 
sary for those who cannot. 
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Well-arranged museums of every kind are now an educa- 
tional necessity in every highly civilised state, and every- 
where excepting in our own they are put on exactly the same 
footing as libraries. They are to be seen in neatly every 
town of any pretension on the Continent, and m cities, 
such as Turin, Bologna, Lyons, Brussels, and Hamburg, 
they exist on a scale which is only rivalled by those of 
I ondor. In the United States, also, and in Australia, 
llieir value to society at large is fully recognised. They 
arc liberally supported and largely endowed. In no mu- 
seum out of Britain have I seen the chaos from which our 
own are now painfully and slowly emerging. 

There arc many highly organised museums in Britain 
which perform their true function as lepositoiics of know- 
ledge, such as those at London and the Universities, 
those of Leeds, Liverpool, Bristol, Taunton, Exeter, 
Salisbury, and olheis. Their numbers must be largely 
increased if we arc to hold our own in the race for know- 
ledge with our neighbours on the Continent and our 
kinsmen in Australia and America. 

W. Boyd Dawkins 

FOSIERW ^^'lEXT-noOK OF PIIYSIOl.OGV^' 

A Tt'\t~Book of Physioloi^y. By M. Foster, M.A., M O , 
F R S , Pr, elector of Physiology, and Fellow of Trinity 
College, Cambridge (Macmillan, 1877) 

P HYSIOLOGY, like most other sciences, has been 
making rapid stndeb within the last half cen- 
tury, and although scarcely yet to be classed among the 
exact sciences, the number of well-established facts which 
have been accumulated is not inconsiderable, and is in 
several cases sufficient to serve as a substantial founda- 
tion for the building up of more or less stable theories, 
and the enunciation even of tolerably fixed laws Conse- 
quently It is to-day no longer necessary to uige the im- 
portance of the cultivation of physiological science as the 
basis of rational medicine. Nijt only is this fully recog- 
nised by the medical profession but there aic distinct 
indications that the public in general is beginning to 
appreciate the importance of a correct knowledge of the 
normal processes which aie going on within the body, 
preparatory to ihc recognition and cure of such devia- 
tions from the natural processes as constitute disease. 
And no wonder the science should be popular the object 
of which is to teach us how “ wc live and move and have 
OTir being ! ” 

Students of physiology m this country have long needed 
an advanced text-book containing the leading facts and 
inferences of the science set forth at length and in- 
telligibly, the statements and deductions which arc less 
important or less clearly established being relegated to 
the background of small print, or even omitted altogether. 
The place of such a book was supplied in Germany by 
Hermann’s Gtundriss der Physiologie," in every respect 
a model text-book, and one of which it is impossible to 
speak too highly ; and it was hoped that the production 
last year of a translation of Hermann’s work would meet 
ihe requirements of the English student. But whether 
simply from the fact of its being a translation or from 
other causes, certain it is that the book has not fulfilled 
the expectations which were entertained with regaxd to it. 
U Is, therefore, a matter for siitcere congratulation to 
physiologists that one in every respect so well qualified 


for the task as Dr, Michael Foster should have under- 
taken to provide what was so much needed in the way of 
a text-book, and also, it may fairly be added, to himself, 
that he should have brought the undertaking to so suc- 
cessful an issue. 

Dr Foster's aim in writing the book is best given in 
his own words — 

I have striven to explain, in as clear and straight- 
forward a manner as I could, the mam facts and funda- 
mental principles of physiological science. The student 
before whom things both new and old are tumbled out of 
the physiologu al treasury, without adequate critical ap- 
preciation ol their respective values, is simply bewildered 
instead of being taught. . And it is the duty of the 
teacher to bring his pupil to that which is fixed and sure, 
without too much display or too much neglect of that 
which is uncertain and loose . . A desire to contri- 

bute, as far as my powers will allow, to the development 
of physiology in the medical profession has been my 
guiding principle m writing the book.” 

The style of treatment and the mode of thought pur- 
sued throughout arc characteristic of the author, and 
serve to indicate the originality of the book, always one 
of the chief merits of a work of this sort It is often 
thought that a scientific text-book need be little more 
than a museum uf facts and opinions, carefully arranged 
and neatly labelled, to enable them the more readily to be 
** got up” by the student, in order that he may be able 
to satisfy an examiner with a narration of whatever has 
been stated or conjectured about any particular sub- 
ject Were this the case, the making of a text-book 
would be a mere matter of scissors and paste-brush, and 
the task could be performed by any one who was capable 
of reading the language of the science That the idea is 
a wrong one is so self evident that it would be waste of 
words to delay in refuting it. Even an elementary text- 
book lb never so well done as when it is taken in hand 
by one who is a master in the science. There is a well- 
known instance in this particular science of physiology, 
and, in fact, it is to Huxley's “ Lessons” that Dr Fostci 
wishes his book to be regarded as the sequel. 

An indication of the original character of the book be- 
fore us IS to be found m the fact that it is not through- 
out equal. All the subjects are well done, but some arc 
better treated than others, a resjU to be expected from 
the very extended nature of the science. No one — not 
even a Helmholtz— can pretend to an intimate personal 
acquaintance with all the branches of so ramified a 
science, and it is casting no slur upon the rest of the 
work to single out a section here and there, characterised 
by the especial clearness with which the known facts arc 
stated and the phenomena are discussed and explained. 
The articles on the coagulation of the blood and on gas- 
tric and pancreatic digestion, and the chapter on the 
spinal cord, may be especially mentioned as illustrations 
of this. 

Another and a more prominent indication of originality 
is occasionally met with in the descriptions of observable 
phenomena, facts being here and there noticed which are 
obviously the result of personal observation, and which 
have not hitherto ao far as we are aware, been noted 
down. Thus in describing the phenomena of the heart’s 
beat in mammals the contraction of the auricles is stated 
to be preceded bf a peristaltic contraction of all the 



8o 


NATURE 


\May 31, 1877 


great veins which open into the heart, And there is no 
doubt that Dr. Foster is right in describing this as a 
distinct factor in the cardiac cycle. 

The manner in which the nervous system is introduced 
to the student calls for special comment In treating of 
the various phenomena of the circulation, respiration, 
secretion, frequent mention must necessarily be 

made of the relation of the nervous system to those func- 
tions This pre-supposes a knowledge of the mode of 
origination and transmission of nervous impulses, and of 
the changes they may undergo in transmission, and 
hence of the fundamental properties of the nervous tissues 
It might well, therefore, be deemed proper to commence a 
work on physiology with the account of a system which, 
in the higher animals at least, dominates and directs all 
the other functions But on the other hand, from its 
greater intricacy, it is found in the teaching of physio- 
logy by far the most convenient plan to defer the account 
of the nervous system until the simplci, and more ob- 
viously physical phenomena of the living body have been 
dealt with 

Dr, Foster has got out of the dilemma in an ingenious 
and cffcciual manner For whilst the account of the 
Central nervous system and its principal instruments — 
the sense-organs — are reserved foi one of the concluding 
chapters of the book, a short exposition of the funda- ' 
mental properties of the nervous tissues, and also, but in 
very general terms, of the special functions of the chief 
nervous centres, is introduced at quite an early stage — a 
mode of dealing with the subject which enables such im- 
portant questions as the influence of the nervous system 
upon the heart, respiration, secretion, &c , to be discussed 
at length with their respective subjects in place of being 
deferred until the end of the book. We are not sure that 
this introduction to the nervous system might not with 
advantage have come m even earlier than it does , as a 
sequel, in fact, to the chapter with which the woik is 
introduced. 

We quote a few passages from the prefatory article 
on the fundamental properties of the nervous system as 
yielding an illustiation of the gradual, easy way in which 
Dr Foster leads up to a difficult subject — 

"In its simplest and probably earliest form a nerve is 
nothing more than a Lhm strand of irritable protoplasm, 
forming the means of vital communication between a 
sensitive ectodermic cell exposed to extrinsic accidents, 
and a muscular, highly contractile cell (or a muscular 
process of the same cell) buried at some distance from 
the surface of the body, and thus less susceptible to 
external influences. If in hydra we imagine the junction 
of the ectodermic process with the body of its cell to be 
drawn out into a thin thread (as appears to be the case in 
some other hydrozoa), wc should have just such a pnmaiy 
nerve. Since there would be no need for such a means 
of communication to be contractile and capable of itself 
changing in form, but on the other hand an advantage in 
its remaining immobile, and in its dimensions being 
reduced as much as possible consistent with the main- 
tenance of irritability, the primary nerve would in the 
process of development lose the property of contractility 
in proportion as it became more irritable, i e , more apt 
in the propagation of the waves of disturbance arising 
within the ectodermic cell. 

"Wc have already seen (introductory chapter) that 
automatism, the power of initiating disturbances or 
vital impulses, independent of any immediate disturbing 


event or stimulus from without, is one of the fundamental 
properties of protoplasm. In simpler but less exact 
language, such a mass of protoplasm as an amoeba, 
though susceptible in the highest degree to influences 
from without, 'has a will of its own ' ... A hydra has 

also a will of its own ; and seeing that all the constituent 
cells are alike, we have no reason for thinking that the 
will resides in one cell more than in another. ... In 
both hydra and amoeba the processes concerned in auto- 
matic or spontaneous impulses, though in origin indepen- 
dent of, are subject to and largely modified by, influences 
proceeding from without .... 

"The next step of development beyond hydia is evi- 
dently to differentiate the single (ectodermic) cell into 
two cells, of which one, by division of labour, confines 
Itself chiefly to the simple development of impulses as 
the result of stimulation, leaving to the other the task of 
automatic action, and the more complex transformation 
of the impulses generated in itself. The latter, which we 
may call the eminently automatic cell, will naturally be 
withdrawn from the surface of the body, while the other, 
which we may call the eminently sensitive cell, will still 
letam its superficial position, so that it may most readily 
be aPferted by all changes m the world without And j jst 
as a primary motor nerve arises as a retained thread of 
communication between a sensitive cell and Us own muscu- 
lar process, so a primary sensory nerve may be conceive 1 
of as aiising as a thicad of communication between an 
eminently sensitive cell, and Us twin the eminently auto- 
matic cell. . . . Naturally the muscular process or mus- 

cular hbre would, on the splitting of the original single 
cell, remain m connection with the most eminently 
automatic We thus arrive at that triple fundamental 
arrangement of a nervous system m Us simplest form, 
vii , a sensitive cell on the surface of the body connected 
by means of a sensory nerve with the internal automatic 
central nervous cell, which in turn is connected by means 
of a motor nerve with the muscular fibre-cell. . . 

In the introductory chapter of the book the physio- 
logical processes which occur in the amceba arc described, 
and these are taken as the basis upon which the whole 
superstructure of the science is to be built up. This is a 
wise couise to pursue, for in a work on physiology the 
amieba cannot have too prominent a place assigned to U. 
It 15 over the amtuba that the battle of physiology must 
eventually be fought out 

The chief organic compounds met with m the animal 
body are considered together in an appendix, which has 
evidently been carefully drawn up, and will be found not 
the least useful portion of the book. It is, no doubt, an 
advantage m many respects to have a senes of similai 
facts thus collected and put on one side for reference. At 
the same lime it may be questioned whether in the case 
of some of the bodies which have been relegated to this 
situation — the constituents of the blood and urine, for 
example— it would not have been better rather to have 
awarded them somewhat greater prominence in the parts 
of the book which treat of the special fluids or secretions 
in which they occur. A frequent reference to the appendix 
in such places might answer the purpose. 

It is pleasant m a book of this sort to be able to find 
so little that is open to adverse criticism. It is true the 
latter part of the work bears traces of haste, and one or 
two important subjects are somewhat lightly dealt with 
Moreover here and there statements which are anything 
but " fixed and sure are to be found clothed in large 
type, while others, which are based upon a large numl^r 
of exact experiments (the observations of Ludwig and 
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Woroschilo^ upon the paths of conduction in ihe spinal 
cord, for example), are confined to small print. Excep- 
tion might also be taken to the soTne^Yhat dogmatic deci- 
sion of an undecided question^ such as (hat of the cause 
of the pulsc-dicrolism. And it may be doubled whether 
the introduction, if not of pictures, at least of a greater 
number of diagrams, would not render some of the sub- 
jects easier to the comprehension of the student. Hut 
looked at as a whole, the book must be pronounced 
thoroughly well done, admirably adapted for its purpose, 
and creditable alike to its author and to the science which 
It IS intended to promote. E. A. Schaker 

WEIS HA CH^S " ML CHAN ICS OL 
ENGINEERING^^ 

A Manual of the Mechanics of Eu^incirini(^ and of the 
Consiyuetzon of Machines^ with an Introduction 10 the 
Calculus, by Julius Weisbach, Ph.D Vol. 1 — Theo- 
retical Mechanics. Translated from the Fourth Aug- 
mented and Improved German Edition, by I.ckley 11 . 
Coxe, A M (London Trubner and Co , 1877.) 

1 1 ERE IS, perhaps, no book on mechanics so well 
J- suited to the wants of dvil and mechanical engi- 
neers as the late Dr Weisbach's '‘Lehrbuch der Ingenicur 
iind Maschinen-Mcchanik.” In his preface to the first 
edition of his work the author thus stated his design 
(we quote from the translation before us) — 

“ My principal effort has been to obtain the greatest 
simplicity in enunciation and demonstration, and to treat 
all the impoitant laws m their practical applications with- 
out the aid of the higher inaihcmatics If wc consider 
how many subjects a technical man must master m ordei 
to accomplish anything very important in his profession, 
we must make it our business as teachers and authors for 
technical men to facilitate the thorough study of science 
by simplicity of diction, by removing whatever may be 
necessary, and by employing the best known and most 
practicable methods. For this reason 1 have entirely 
avoided the use of the calculus m this work. Although at 
the present time the opportunities for acquiring a know- 
ledge of It arc no longer rare, yet it is an undeniable fact 
that unless we are constantly making use of it, we soon 
lose that facility of calculation which is indispensable ; 
for this reason so many able engineers can no longer 
employ the calculus which they learned m their youth. 
As 1 do not agree with these authors who in popular trea- 
ti>es enunciate without proof the more difficult laws, I { 
have preferred to deduce or demonstrate them in an I 
elementary, although somewhat in a roundabout manner.*' I 

Weisbach was severely censured by some people for 
attempting to treat his subject without the higher mathe- 
matic?, but he kept to his own way, saying that he in- 
tended his work not as a university text-book, but only 
for “practical men." In the later editions of his work, 
however, he gave additional demonstrations of some of the | 
laws by the differential and integral calculus, on which | 
he also added an introductory chapter, which surpasses 
m clearness anything we have seen on the subject. In 
judging of Weisbach's method we must not forget that 
few men had so much experience in teaching practical 
engineers, and that no one had a better knowledge of 
what such men really require ; and we must at least 
acknowledge that, although in some few cases he may 
have cairied his system too far, and have sacrificed scicn 
tific exactness of expression to ifiathematical simplicity, if • 
he erred, he did so on the right side. Most English | 


authors of books on mechanics and kindred subjects seem 
to forget how small is the amount of mathematical know- 
leJge possessed by the average engineer. In the rising 
generation of engineers this is no doubt changing for the 
better, but there are siill many in this country — men of 
ability and men who have executed works which do credit 
to the nation— whose ideas of the differential and integral 
calculus arc vague in the extreme, and it is satisfactory 
that there is at last a standard work for their use. 

The work appeared originally m two parts. The first 
“ Theorctische Mcchanik," and the second, “ Staiik der 
Rauwerke und Mcchanik der Umlricbsmaschinen ” To 
these was afterwards added a third, "Mechanik der 
Zwisrhen und Arbcits-Maschinen.'' The volume before 
us IS a reprint of an American translation of the fourth 
German edition of the “ 7 "hcaretische Mechanik.*’ This 
edition was published in 1863 In 1875, after the author's 
death, a fifth edition was issued, which differs to a small 
extent from the fourth. It contains a chapter on springs? 
Liken principally from Reulcaux’s “ Construction und 
Hcrechnung der fur den Maschinenbau wichtigsten 
F'cdcrarten , ” another on the general principles of 
dynamics,' also, in the Appendix, “ The Elements of 
Graphical Statics," none of which are in the fourth edition. 
We regret that the chapter on graphical statics was 
not added to the translation The graphical method 
seems likely to come more generally mlo use, and a short 
introduction to it, giving the general rules for its appli- 
cation to statics, and showing the manner of using it, 
would have added to the value of the book. 

Mr. Coxe has done the work ol translation carefully, 
and, on the whole, well He has avoided the blunders 
made by the author of the formei tianslation, and he 
has given a faithful lendenng of the German. He uses, 
however, many terms which are not in use m this country, 
and we are sorry that they are far from being improve- 
ments. lie talks, for example, of the centre of gravity of 
lines and geometrical figures, ol “living forces" (surely 
ms viva was quite bad enough), &c. There is room for 
difference of opinion as to whether Mr Coxe has done 
wisely in retaining the various tables in the book on the 
metric system 

This translation is wonderfully free from misprints, and 
most of those which do exist ire quite apparent. On 
p 479, for example, we find the following “ Remark — 
Under the supposition that the proof strengtu increases 
and decreases with the ultimate strength, the English 
engineers increase the size of that portion of cast-uoa 
girders which is subject to compresaonf &c. (the italics 

are ours). On p 121, — (^) should be. 

7/ — , and “The element of tune r (^//)" should 

T d t 

be The dement of tjmer = /// On p 291, § I5?i wc 
have “From ibis wc obtain (2R = OK izn.(fi=OR2 
V V 

Then on the line below “ which is the difference," 

h H 

&c. This should be ( 2 ^ — -A*' Ian. = C? A' ^ 

h H 

Weisbach’s name is known in this country principally 
in connection with hydraulics. In this branch of mecha- 
nics he was a most laborious experimentalist, and he 
obtained many valuable results, many of which are incor- 
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porated in the work before us. In this first volume of hk 
work the discharge of water is very fully treated Un- 
fortunately, however, his so-called theoretical formulas 
belong to the same category as those which Prof James 
Thomson of Glasgow showed in his paper, read before the 
last meeting of the Ilrilish Association, to be founded on 
assumptions which are not in accordance with known 
hydrodynamic piinciplcs 

On page 851 of this translation there is a formula to 
which we would draw [attention. It is taken from “ The 
Lowell Hydraulic Experiments,” by J. B. Francis, and is 
for the discharge of water over a weir. This fonnula is 
“ Q ^ 3 33 (^ ■“ o ^ nJi)]^ English cubic feet, in which h 
denotes the head of water above the sill of the weir, I its 
length, and n either o or i or 2, according as the contrac- 
tion of the vein IS prevented upon both, one, or none of the 
sides.” Prof. Thomson, in the above-mentioned paper, 
referred to this formula as identical, in its general form 
a (/ — pn with the one which he had deduced from 
known principles as the true theoretical formula. Mr. 
Francis put it forward merely as an empirical formula 
which agreed with the results of his experiments, and it is 
curious that he should have made a guess which turned 
out to be more in accordance with the true theory, than 
all the previous so-called theoretical formulas, which had 
been advanced and sanctioned by the best authorities 

Pa 1 KICK Edward Dove 


OUJ^ BOOK SHELF 

A Central Dictionary of Croyraphy^ Descriptive^ l^hy- 
sical^ StatnUcal^ Hntof ual j forming a Complete Caget- 
tecr of the Worht By A. Keith Johnston, F R S.E. 
New edition, thoroughly revised. (London Longmans 
and Co , 1877 ) 

The title of this ^^olk is somewhat misleading. The 
" physical ” and ^Mnstoncal” dements are so meagre that 
they are scarcely worth mentioning as features of the 
work To call this a “ ga/eiteer of the world " 

IS a misuse of the term “complete;” incoinplitc would 
have been more accurate Even on the scale of the 
present work it would take a gazetteer at least three 
tunes its size to contain anything like a regisLcr of all 
the places one would naturally expect to find in a 
“complete” gazetteer. 'Ihe work includes a selection 
ol the more inipoitant places m the world, veiy few 
towns, for example, out of the United Kingdom being 
given, whose population is under 1,000. We find no fault 
with the publication of a selective gazetteer, but it should 
not pretend to be more than it is When compared with 
Ritter’s well' known work, eg^ the proportion of places 
found in the latter as compared with “Johnston ” is some- 
thing like five to one Wc believe a service would be 
done to the public by the issue of a gazetteer containing 
simply all the names omitted in “ Johnston.” Ht is not for 
well-lmown places we turn up a gazetteei, but for names 
that one seldom hears. During these Eastern troubles, 
how many names of places not to be found in “Johnston” 
have become of great importance, and dunng the war just 
begun how many more are likely to come prominently 
into notice? On the other hand, much valuable space 
15 occupied with catalogues of streets and public buildings 
in the articles devoted to well-known places like London, 
Edinburgh, Pans, Vienna, &c. All that can be said about 
public buildings and bimilar features of a town in a 
gazetteer of this scale is practically useless , the space 
would be used to much better purpose by an enlarge- 
ment of the list of names. In Russia, for example, 
nearly all “ towns " and “ villages ” seem to be omitted. 


many of them with thousands of inhabitants, onW “ dis- 
tnet towns,” as a rule, being given. Poland and Finland 
are also very unsatisfactory ; in fact these countries have 
never been properly “ gazetteered” even in Russia. 
In several instances the “latest” information has evi- 
dently not been obtained. To get it, indeed, would 
involve a vast amount of research among official publica- 
tions and travellers* narratives, but in a standard work 
such research is demanded. In Switzerland, we are in- 
formed by a Swiss friend, much of the information is half 
a century behind date. Under Chaux-de-Fonds, , the 
statement with regard to the manufacture of chains for 
the movements of watches has not been true for at least 
thirty years ; and there is no lace now made at St. Imier. To 
arrange the wealth of information published by the United 
States Siiivey alone would involve much time and labour ; 
wc fear ihal for ihc new edition this has not been thoroughly 
I done Nearly two years ago Mr W H. Dali, of the United 
States Coast Survey, published a Report on the moun- 
tains in the Alaska territory Yet no use has been made 
of this Report though it is quite accessible. For Mount 
Si Elias the height m the English Admiralty Chart, 14,970 
feet is given, instead of upwards of 19,000 feet, obtained by 
the careful mcasuremeni of the United States Survey in 
1S74- The height of Mount Fairwealher is set down as 
14,708 (1855) instead of 15,500 (1S74) , Mount Cnllon 
13,500 instead of 15,900; Mount Cook i6,ooo, Mount La 
Perouse 11,300, and Mount Vancouver 13,100 feet, are not 
given. Such imperfections make one doubt if this new 
edition has been “ thoroughly revised ” It is easy to give 
information contained in census tables and in other 
gazetteers and guide books, but even a work on the limited 
scale ol the present cannot be made throughout trustworthy 
without very considerable trouble being taken. 

Zoolot^ical Classification By F. C. Pascoe, F.LS, 
(John Van Voorst, 1877.) 

Thi' 5 small work will be found particularly serviceable to 
many working naturalists. It is a concise compilation of 
the sub-kingdoms, classes, and orders of the animal 
kingdom, with lists of the families and most important 
genera Specialists will be able to find fault with some 
of the details m ni.iny cases, nevertheless wc know no 
volume which, m the space, contains so much reliable 
information. The laiger groups are all succinctly defined, 
with many of the most modern views incorporated ; and 
these definitions extend to the orders. Taking the mam- 
malia for criticism, we regret to find the Sirenia included 
with the Cetacea, the Musk Deer with the Chevrotains, 
the Peccaries with the true Swine, and the Camels 
between the Giiaffe and the other typical ruminating 
.xnimals. The caecum is not “ enormous ” in Hyrax, 
“Whatever gaps there may be at the present day” 
between the Pemssodactyla and Artiodactyla “are not 
nearly all filled in by numerous extinct forms.” Such 
errors may be found in many places ; they do not, how- 
ever, much detract from the general value of the work, 
which will be found more valuable as a basis for annota- 
tion, than a book of reference. There is a very complete 
index we are glad to say. 

Tracts relating to the Modern Higher Mathematics. 
Trait No, 2, Tnlinear Coordinates By Rev. W. 
Wnglu, Ph.D. 77 pp. (London . Messrs. C. F. Hodg- 
son and Son, 1877.) 

Dr. Wkr.ht is, or was until quite recently. Professor of 
Mathematics at Wilson College, Pennsylvania His 
object is to make his countrymen acquainted with certain 
branches of modern mathematics, and we learn that his 
first venture (Tract No. i , Determinants) has met with 
considerable acceptance in the American universities 
M. Hermite, too, has expressed himself well pleased with 
the author's standpoint, “ Une grande transformation 
s'est ddjd faite et continue encore de sc faire dans le 
domaine de Paralyse ; des voies nouvelles plus ffcondes, et 
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je crois aussi plus faciles, ont M ouvertes, et c'est I’ceuvrc 
de ceux qui veulent servir la science et leur pays de dis- 
cerner ce que les dldments peuvent recevoir de L'lnunense 
dlaboration qui s’est accomplie depuis Gauss jusqu'k 
Riemann.” 

There is in the present tract a clear exposition of the 
elementary applications of Trilinear and Triangular 
CoordinatcSj and just a passing glance at Tolar reci- 
procals. 

In such a work we do not look for anything original, 
but for clearness and correctness. These ends, we think, 
have been attained, and we wish Dr Wright health and 
leisure to enable him to carry out his design. 

Gnmdriss der chemischen Tt'chnolo^u Von Dr Jul 
Post (Berlin Robert Oppenhcim, 1877 ) 

Dr. Post, who is known to chemists as an able Pnvat 
Docent at the University of Gottingen, has, like many other 
teachers, felt ihc great necessity of a manual of chemical 
technology, suited to the requirements of students who 
desire a general training m that branch of applied 
chemistry. A considerable number of excellent Lrcaiises, 
as, for example, those of Knapp, Wagner, Bolley, Kerl, 
and Stohmann, already exist in German, and some of 
them have been translated into Knglish, but no one of 
them IS exactly adapted to the class-room. Their excel- 
lence consists in their completeness as works of refeience , 
indeed as such they may be said to be invaluable to the 
chemical manufacturer , but the mode of their arrange- 
ment renders them of comparatively little value as aids to 
systematic study Dr Post has succeeded in producing 
a work which, within the compass of some of our smaller 
chemical manuals presents a complete outline of the 
present position of chemical technology. His book thus 
serves as a (itting introduction to the larger and more 
special treatises above mentioned. 


LETTERS TO THE EDITOR 

[The Editor does not hold hvnrelf 7 e\/ionnlle for opinions ejcpressetl 
by iorrespondmts. Neither can he undeitake to return^ 
or to correspond unth the writers of, rejected manuscripts 
No notice IS taken of anonymous communications. 

The Editor urgently requests corre'^pondmts to keep (heir letters as 
short as possible, 1 he pressure on his space ts so i^reat (hat tt 

IS impossible otherwise to ensure the appearance eutn of com- 
munications confaimn^^ interesting and novel facts ] 

Colour-Sense in Birds 

I HAVE l>een lately watching, with great delight, two gold- 
finches building their neit They placed it nearly at the end of 
an outside branch of a young sycamore tree, so that there was 
nothing but sky above it, and the gravel path below Tho 
window from which I observed them, being never opened, and 
well covered with fiowerh in pots and a blind, seems to have 
caused them no alarm, although not more than two yards dis- 
Cant from them , and their object appears to have been to make 
their nest invisible from below To this end they chose their 
building materials with such skill and such colour-matching 
power that if one had not Been the nest built ir would be quite 
impossible to discover U ; to match the tree they took its tong 
flexible blossoms, and to match the sky the equally long and 
flexible BtalkB and flowers of the garden forget-me-not, of which a 
bed was close at hand In full bloom. I watched them carefully, 
and, as far rs 1 could see, they used no other materials than 
the»e flowers, though I Baw one of them attempting to get the 
dirty-white cotton be off a budded rose-tree At all events 
the nest was mainly built of them. The blue of the forget-me- 
not has of course faded, but the general effect from ]>elctw is 
that of a scarcely visible grey-green thickening of one of the 
hunches of sycamore leaves. They seemed to enjoy Ihngmg 
their flower-wreaths about And that leids to the queation 
whether birds — who are in many ways like children— do nut 
often out of mere playfulness and love of colour, pull to pieces 
yellow crocuses and other bright flowers While my pen \a m 
my hand 1 may mention, with reference to Dr Mmrhead'i 
communication on the subject of noise causing a unaatiou of 
colour, that T have frequently observed whilst tuning a harp. 


that the sudden breaking of a string will cause a cunous tasle 
and sensation in the mouth, like tlmt produced by a piece of 
silver ami one of zinc placed above and beneath the tongue, 
when they are made to meet. J 

A Simple Wave-Motion Apparatus 
li has been suggested to me that 1 should publish a descrip- 
tion of a simple and portable wave-motion apparatiu, devised 
by roe a year or two ago, which has given satisfactory results to 
others as well as to myself 1 therefore send the descnptioiL 
In the figure a a represents an ordinary wooden lantern slide, 
with a rectangular aperture, which may vary in size according 
to the size of the lantern condensers, the sketch being half Bize 
for 4-mch condensers A small winch, B, is fitted into the slide 
at one end of the aperture, and held in its place by the tongue, 
T The spindle, ii D, is milled or otherwise roughened near the 
end, D A brass stud similar in shape to the milled end of the 
spindle, but smooth ami slightly smaller, is fixed in the opposite 
side of the aperture at c. A helix of 25 gauge hard brass wire 
IS wound on a spit of the same sue as the smooth stud, taking 
care to wind the cods close together , about fifteen turns of the 
helix are cut off, and the middle five turns drawn out till they 
form a perfect wave similar to the figure when held up to the 
light The length of the helix should then be the same as c d 
(Ine end of the helix Is pushed light un the nulled end, n, and 
the ntlier ciul in slippcil loosely over the stud, C, so as to work 


on It like a swivel, to keep the end of the helix true when the 
winch is turned. A luilc bead of wax is melted on each crest 
and hollow of the wave to represent particles, and the essential 
parts of the apparatus are complete. On placing it m front of 
the lantern, and focussing, a disiinrt and striking image of a 
moving wave with its vibrating particles is produced by turning 
the wiiidi 

If the helix is not perfectly straight the image of the wave will 
rise up and down more or less as a whole , the helix should, then 
be straightened or "set ” with the fingers till true. When ouce 
set thin glass plates miy be placed on each side to protect it 
from injury. An index, 1, of wire, may be fixed so as to give a 
means of proving that the particles only move up and down. 

A modilication I have tried by uising a dark wire with bnght 
silver beads, on a velvet back-ground in the aphengescope, is 
more difficult to make and use 1 therefore prefer the apparatus 
as sketched above. 

or course the amount of finish depends on the taste of the 
user, Slz A pasteboard frame instead of mahogany, a wire bent 
twice at right angles iLi!>tead of a finished brass winch, and tied 
to the fr.ime by two bib of wire instead of let in, iScc, may be 
used, thus reducing the cost to a few halfpence 

In use It will recommend itself. W Jesse Loveit 

Birmingham 

Atmospheric Currents 

A CONTROVERSY WAS recently waged in your columns ai to 
the course which 1^ pursued by the hot water-laden air of the 
equatorial regions in its journey to the poles Doth ccmibitanta 
seem to adopt what I may call the sheet-theory, which regards 
the winds as moving in sheets or strata, and gliding over and under 
eiich Ollier at the poUr and equatorial sides of the calms of 
Cancer and Capnconi, a process which would inevitably result 
cither in both opposing Winds being torn to tatters, or in their 
cominiKture and neutralisation. Surely the truth is that like all 
othei moving fluids, the air will seek equilibrium in the direction 
of least resistance, and will carve out for Itself wide channels in 
accordance with local conditions from the polej to the equator. 
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and from the equator to the poIci> — channels which will not 
intersect or mterfere with one another, except when affected by 
disturbing causes 

One possible cause of change in this direction of least resist- 
ance or normal channel in the case of the south-west wind of 
these latitudes may possibly be a shifting of the thermal pole. 
Suppose, for inslaDce, we have any reason to surmise that the 
centre of gieatest cold is now on the American side of the true 
North Foie and at another lime on the Asiatic side, we have 
at once a satisfactory explanation of observed variations m the 
prevalent direction of the mam channels of the water-laden 
Winds of the northern hemisphere. 

1 will now as briefly as possible state my reasons fur suspecting 
that such IS actually the case 

Since 1873 the south-w cst winds have prevailed very consider- 
ably over the average in Europe, and as a natural consequence 
vre ha\e had continued floods all over the west of this couLincnt. 
In Asij, during the same period the water-laden winds have been 
feaifully under the average, ihe rainfall during the last three years 
having been about nine inches below tlie average of the previous 
half-dozen Famines, of course, have been the result. 

If my ihcury is correct we should expect to find that the 
thermal pule has been situated duiing the last three or four year^ 
on our own side of the North Pole 

Now in 1872 Capt Hall, of the Polaris^ saw unmistakable 
signs of an open polar sea where Capt Naics, in 1875, saw 
nothing but a vast wilderness of ancient ice In a former letter 
of mine whicli appeared m Naiure (vol xv p. 116) 1 at- 
tempted to reconcile ihese apparently, conflicting observaiions on 
ihe supposilion that this pabeoLrysiic wilderness is in reality a 
vast floating island of icc some hundreds of miles in diameter. 

1 called to mind Sir E Parry's disappointing experiences in 
1827 /At/j, when, after a toilsome journey northwards on 

what he believed to be the mam pack, he found he was after all 
drifting southwards , whereupon he concluded his supposed mam 
pack must be a loose floe of immense extent. 

Is It not equally probable, to say the least of it, that he was 
on the mam pack — on the palrijocrystic island— and that he 
taught It on the move towards our shores of the Arctic Sea ^ 

Uc this as It may (and it is merely a suggestion] u is certain 
that five years later occurred the terrible famine of 1832 111 India, 
and five years la just the time required, according to Dr Hunter, 
for the effects of the pioximatc cause of drought (whatever that 
may be) to attain its maximum, according to the Jaw of Itie 
“ multiplicalinn of effects '* 

Ahhough I have examined the records of the winds at the 
Meteorological Office, I will add nothing more, as I fear 1 have 
already exceeded my proper limits, 

WoRDSWORill Do-NISTHORI'E 

Yellow Crocuses 

A LEJ TER in Na lUKE (vol. xvi. p. 43) calls attention to the 
debtiuction of ihe flowti^. of the yHlow crocus by the sparrow 
1 have for many years bicn a cultivator of the crocus, both 
yellow, while, nnd purple , this spring lliey flowed abundantly, 
the white and purple blooming undisturbed, the yellow picked 
and lorn My gardener and 1 talked the matter over but could 
find liO solution of the problem As this has been my expe- 
rience in former ycnis, and the fact is now corroborated by 
general ex[ trience, can no naturalist discover the reason, or must 
It still be left a stcret m the bosom of pert little Fringiila 
'iomeitica / A. H. 

Complementary Colours 

In conneciion with this subject, which was referred to in Mr 
Terrill's JcUei m NaJURE for May 17, perhaps the following 
homely way of illustrating the fact that ihe combination of two 
complemcntaiy colours produces white may interest your icadcis 
]f a tumbler of beer be held in front of Ihe green glass shade of 
an ordinary reading lamp, it will be found on looking tbiough 
ihe beer at the shade that the tumbler appears to be filled with 
an almost colourless liquid J. Komilly AlLEN 

' Chromatic Abciration of ihe Eye 

1 HERE IS a slight inaccuracy in your report of my communi- 
caiion of May 12th to the Physical bociely, wherein 1 am made 
to affiim that a blue object and a red object cannot both be m 
focus at once unleis the blue object be the more distant. The 
next sentence of your report, and indeed the whole tenor of my 
communication imply the reverse condition, that the blue raya 


should come from the less distant source. The disperaion of the 
eye takes place m the same sense as its refraction ; hence the 
adjustment of the eye to focus may be the same for blue rays 
proceeding from a liody near the eye as for red rays proceeding 
from an mdehnilely distant luminous source ; as, indeed, Fiaun- 
hofer proved half a century ago. • S I*. Thompson 
University College, Uristol, May 25 

A Correction 

Vehmi 1' me to explain that the subject of my note, read at the 
last mecling of the Ablroiiomical Society, was not my chart of 
324,912 siarp, though I had occasion m the course of it to 
mention ihat chart My ncic referred in reality to a paper read 
at ihe preceding meeting, and relating to the general subject of 
the distribution ot stars in space RicHaru A. Frocior 


DIL PHILIP P. CARPENTER 
I egret to announce the death at Montreal, in his 
fifty-eighth year, of Dr. Philip P. Carpenter, 
formcily of Warrington, one of the most scientific con- 
chologists of our lime Taking up this pursuit, in the 
first instance, merely as a recreative occupation, he was 
led by his friend, Dr J K Gray, who saw his remarkable 
aptitude for U, to make it one of the principal objects 
ot his life \ and he brought to it a mind trained in those 
scientific habits which prevented him from ever becoming 
the mere species-mongeri whilst specially delighting in 
that study of minute detail which is required for the 
true deteimination of specific types and their geographi- 
cal distribution. It was well observed by Dr HooScer, 
in bis introductory essay to the " Flora of New Zea- 
land,’' that “a wider range cf knowledge and a greater 
depth of study are required to prove ihose dissimilar 
forms to be identical, which any superficial observer can 
separate by words and a name , '' and this wide range of 
knowledge and thoroughness ofrcsearch were the essential 
charactensiiLS of all Dr. l\ F. Carpenter's conchological 
work. The opportunity having occurred to him more 
than twenty-five years ago, while residing at Warrington, 
of studying a la/ge collection of shells formed at Mazat- 
lan, 111 California— after Mr. Cuming had selected from 
it what he considered the new specific types, which he 
caused to be described by Mr C. Jl Adams — Dr P. P. 
Carpenter was impressed with the fact that Mr. Cuming 
had left behind him those intermediate forms, the study 
of which would prove that many of his supposed species 
are mere varieties ; and having brought the importance 
of such study before the Zoological Section of the British 
Association, he was requested to prepare a report 
on the present state of our knowledge with regard 
to the mcjllusca of the west coast of North America, 
which was published m the I ransactions of the Asso- 
ciation for 1856, and at once took rank as .a most 
able and conscientious woik. A Supplementary Re- 
port on this subject, marked by the same “wide range 
of knowledge and depth of study/' was published m 18G3. 
Besides these, several monographs, prepared by Dr. P P. 
Carpenter on particular groups of shells in the Cumin- 
gian Museum, were published m the Zoological Pro~ 
ccedtnit^s. So high was the reputation which his Reports 
acquired for him among*Amer]can naturalists that he 
was invited by Prof Henry of the Smithsonian Insti- 
tution at Washington to assist him in the arrangement 
of its national collection of shells , and having been Led 
in 1865 to take up his residence in Montreal, he was sub- 
sequently engaged in similar work for other museums in 
the Northern States. He soon acquired in the City of 
his adoption the character he had left behind him in 
Warnngton, of being ever ready for any kind of philan- 
thropic labour ; and especially distinguished himself by 
his untiring advocacy, through evil as well as good report, 
of the sanitary refoims which he saw to be greatly needed. 
There is reason to believe that the typhoid fever which 
brought his useful life to a close was engendered in the 
foul air of the building m which he was accustomed to 
carry on his scientific work. 
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KOENIGS TUNING-FORKS AND THE 
FRENCH “ DIAPASON NORMAL " 

H aving had occasion to measure a senes of Koenig’s 
tuning-forks, kindly lent me for that purpose by 
Professors Tyndall and Guthne, by means of Appunn’s 
tonometer, now in the South Kensington Museum, I was 
much struck, and for a time puzzled, by finding that 
though the forks were perfectly consistent with each 
other, they did not answer to their names, that is, 
the numbers of single vibrations marked on them, did 
not answer at all to the double vibrations measured by 
Appunn’s tonometer. The workm:inship of Koenig’s forks 
IS so good and the intervals between them so exact, that 
one might be at first inclined to suspcc t the accuracy of the 
absolute numbers of th** reeds on Appunn’s instrument 
Hut there can be no doubt of the accuracy of the differ- 
ences of the number of vibrations between any reed and 
any other, for these admit of ready control by counting, 
and I have counted them all Hence such a thing as this 
IS Quite certain The difference ot the vibrations of C 256 
and G 384 is 128 vibrations, as on Appunn’s instrument , 
but the difference in the vibrations of Koenig’s corre- 
sponding forks IS 1292 vibrations Now, I have no doubt 
about the perfection of Koenig^^ fifth C toG If then his 
C make r vibrations, his (r makes t + 129 2 vibrations 
Putting this = J-.i, we obtain x — 258 4 as the number of 
the vibrations of his C, and this is the precise number 
furnished by Appunn’s tonometer, accoidmg to a very 
careful measurement made by Mi A J Hipkins, of 
Messrs. Broadwoods, who has had great experience in 
counting beats, and myself The discrepancy, there- 
fore, becomes an excellent proof of the perfection of 
Appunn’s instrument But how could Koenig have hit 
on this strange number 2584, in lieu of 256? It was 
some littlle time before the solution presented itself to my 
mind, but I believe that this, which is decidedly suffi- 
cient, will prove substantially correct 
The French normal A was settled at 435, and since 
Lissajous superintended the publication of the fork of the 
French Commission in 1859, the whole world has ac- 
cepted that fork as having exactly 435 vibrations Now 
the French Commission gave to Messrs Broadwoods, in 
return for their courtesy in sending them their forks, an 
-uthonsed copy of this fork, stamped with their stamp ('1* 
lyre between D and N, at the end of each prong) and 
made by Secret an This fork I assume to be an authentic 
representative of the French diapason normal, made at 
the time I have examined many others made by Secre- 
tan, and also officially stamped, and one by Koenig, and 
they mostly agree wiihm two- or three-tenths of a vibra- 
tion in a second Two of Secretan's, however^one 
bought in Pans by the Society of Arts, and one sent to 
that society officially in 1S69 through the Foreign Office, 
as representing the French pitch used in the Grand 
Duchy of Baden, differ as much as six- tenths of a vibra- 
tion, the extreme difference observed in authorised forks 
Other copies differ as much as two vibrations. But I 
take as my standard the copy given to Messrs. Broad- 
woods (which through the kindness of Mr Ilipkins 1 
have carefully measured), and the one made by Koenig 
(which Dr. W. H. Stone was so obliging as to allow me 
to measure) These differ only by om-ienlh of a vibra- 
tion, and that tenth may be my own fault m counting 
All these forks show that the real French diapason 
norma] 15 A 439, that is, four vibrations sharper than 
was supposed. This is really a result of prime importance 
as brought out by Appunn’s instrument, and it fully 
accounts for Koenig’s differences as follows — 

Koenig having to make a C 256, observed (1 suppose) 
that a major sixth above it would be A 426^ « 3 X 256, 
and that this would beat 8}^ times^n a second with A43j, | 
which he assupied to be given by his diapason nprmal- | 


Constructing such a fork by beats, which is easy enough, 
he necessarily obtained one exactly four vibrations too 
sharp, that is, A 4305 From this, by the Lissajous figures 
most probably (certainly not by interposing new forks and 
counting the beats, for that would have shown him his 
error), he obtained first the correct major sixth below it, 
C 258 4 = ^ X 43ojj, and then got his other forks by true 
intervals obtained also by Lissajous* figures. This makes 
all Koenig’s forks harmonics of C 64 6, instead of C64, as 
he intended and as he marks his forks 

Since Koenig’s forks are extensively used by physicists, 
and also for the purpose of obtaining other pitches from 
them either for musical or for counting purposes, I think 
It will be comenicnt to add a little table of the harmonics 
of 64 6, with the marks on the forks observed (all of which 
had Koenig^s monogram) and the pitches as actually 
measured by Appunn’s tonometer. I am quite willing to 
allow the small differences to be set down to my bad 
counting and not to defective workmanship of cithci 


Koenig or Appunn. 
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17 

1098 2 

— 

— 

-- 

18 

1162 8 

Kc, 2304 

D 1152 

j 

19 

1227 4 

1 

— 

— 

20 1 

12920 

MI5 2560 I 

L 1280 ' 

1292 □ 


The last four forks were difficult to 

left blank were not found cither at the Royal I 

or the School of Mines. The iirl,, 13111, 17th, and 19th 

harmonics would not be easy to tune by Lissajous’ figi 

Appunn’s instrument gives them with pcrlccL case I ^ 
observe here with regard to the question of forks and 
reeds, that though forks may be the most peimanent and 
portable records of pitch, reeds have a great advantage in 
the number of their upper partial cones, whuh allow of 
an extraordinary variety of verifications without any 
assistance beyond the instrument itself I have found 
this reed tonometer easily checked and invaluable 1 
measurements But ilie above table would allr 
tuning-fork maker to tune exactly to C 256, c 
C 254 to C 265, by means of beats from Koenig's forks. 

In trying forks^ to day at King’s College, Prof. Adams 
drew my attention to the fact that Koenig’s organ-pipes 
are much flatter than his forks. On account of the diffi- 
culty of getting a steady blast on the organ pipes, it was 
not possible to measure them satisfactorily by Appunn’s 
tonometer (a copy of which is in the physical laboratory 
there, and should be in all physical laboratories, as it is 
the best instrument for illustrating the nature of sound, 
partials, beats, and chords that 1 have yet seen), but they 
seemed to give very nearly C 250, about eight vibrations 
flatter than the forks. I cannot account for this, as this 
would be about Koenig’s 248. Alexander j. fciLls 

Kensington, May 18 
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HOW TO DRAW A STRAIGHT LJNE^ 

II. 

Fiff 6, Q C is the extra link pivoted to the fixed 
point Q, the other pivot on it C, describing the circle 
OCR The straight lines P M and P' M' are supposed 
to be perpendicular to M R Q 0 M'. 





Now the angle OCR, being the angle in a semicircle, 
IS a right angle. Therefore the triangles OCR, O M P 
are similar Therefore, 


OA2 - AP3 - 

P//] [Oft + Pn] 

- o c ■ O P. 

Thus since O A and A P are both constant O C ■ 0 P is 
always constant, however far or near C and P may be to 
O If then the pivot O be fixed to the point O m Fig. 6, 
and the pivot C be made to describe the circle in the 
figure by being pivoted to the end of the 
extra link, the pivot P will satisfy all the con- 
ditions necessary to make it move m a 
straight line, and if a pencil be fixed at P it 
will draw a straight line. The distance of 
the hne from the fixed pivots will of course 
depend on the magnitude of the quantity 
O A“ — O p2 which may be varied at pleasure. 

I hope you clearly understand the two 
elements composing the apparatus, the extra 
link and the cell, and the part each plays, 
as I now wish to desenbe to you some 
modifications of the cell. The extra link will 
remain the same as before, and it is only the 
cell which will undergo alteration. 

If I take the two linkages in Fig 8, which 
are known as the **kite" and the ‘'spear- 
head/’ and place one on the other so that the 
long links of the one coincide with ihose of 
the other, and then amalgamate the coinci- 
dent long links together, we shall get the 
original cell of Figs. 5 and 7 If then we keep 
the angles between the long links, or that 
between the short links, the same in the 
“kite" and “ spear-head,” we see that the height of the 
“ kite ” multiplied by that of the " spcar-hcad ” is con- 
stant, 


OCOR OMOP 

Therefore, 

OCOP=.OMOR 

wherever C may be on the circle. That is, since O M 
and O R arc both constant, if while C mo'^es in a circle 
P moves so that O, C, P are always in the same straight 
line, and so that O C ' O P is always constant , then P 
will describe the straight line P M perpendicular to the 
line O Q. 

It IS also clear that if we take the point P' on the other 
side of 0, and if O C ' O P' is constant P' will describe 



the straight line P^JVP This will be seen presently to be 
important. 

Now, turning to Fig. 7, which is a skeleton drawing of 
the Pcaucellicr cell, we see that from the symmetry of the 
construction of the cell, O, C, P, all lie in the same 
straight line, and if the straight line A n be drawn per- 
pendicular to C P— It must still be an imaginary one, as 
we have not proved yet that our apparatus docs draw a 
straight line — C « is equal to /i P 

Now, 

O A^ = Ofi^ + A/;^ 

A P'^ = + Afi'i 

therefore, 

^ Lecture at South Kensington in connection with the Loan Collection of 
Scienti6c Aiiparalusi, by A B. Kempe, H A Coniinued from p £7 



I Let US now, instead of amalgamating the long links of 
; the two linkages, amalgamate the short ones. We then 
^et the linkage of Fig y ; and if the pivot where the short 
links meet is tixed, and one of the other free pivots be 



made to move in the circle of Fig 6 by the extra link, the 
other will describe, not the slraight line F M, but the 
straight line P' M'. In this form, which is a very compact 
one, the motion has been applied in a beautiful manner 
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to the air engines which are employed to ventilate the 
Houses of Parliament The ease of working and absence 
of friction and noise is very remarkable. The engines 
were constructed and the Peaucellicr apparatus adapted 
to them by Mr Prim, the engineer to the Houses, by 
whose courtesy I have been enabled to see them, and I 
can assure you that they well worth a visit 

Another modification of the cell is shown in Fig 10 
If instead of employing a **kite'' and “speai-hcad" of 



Fiji. 10 

the same dimensions I tike the sime “ kite” as before but 
use a "spear head” of half the si/c of the former one, 
the angles being, however, kept the same, the product of 
the heights of the two figures will be half what it was 
before, but still constant. Now instead of superimposing 
the links of one figure on the other, it will be seen that in 
Fig. 10 I fasten the shorter links of each figure together 
end to end. Then as in the former cases, if I fi\ the 
pivot at the point where the links are fi\cd together, I get 



Fi^. 11. 

a cell which may be used by the employment of an extra 
link, to describe a straight line A model employing this 
form of cell is exhibited in the Loan Collection by the 
Conservatoire des Arts et Mi^tiers of Pans, and is of 
exquisite workmanship , the pencil seems to swim along 
the straight line. 

M Peaucellier’s discovery was introduced into England 
by Prof. Sylvester in a lecture he dclivcicd at the Royal 
Institution 111 January, 1S74, which cKciled very great in- 


n e 
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icrest and was the commencement of the consideration of 
the subject of linkages in this country 

In August of the same year Mr. Hart, of Woolwich 
Academy, read a paper at the British Association meet- 
ing, in which he showed that M. PeaucelliePs cell could 
be replaced by an apparatus containing only four links 
Instead of six. The new linkage is arrived at thus. 

If to the ordinary Peaucellier coll I add two fresh links 
of the same length as the long ones I get the double, or 


rather quadruple cell, for it may be used in four different 
ways, shown in Fig. ii. Now Mr. Hart found that if he 
took an ordinary parallelogram atic linkwork in which the 



adjacent sides are unequal, and crossed the links so as to 
form what is called a contra-parallelogram, Fig, 12, and 
then took four points on the lour links dividing the dis- 



tances between the pivots in the same proportion, those 
four points had exactly the same properties as the four 
points of the double cell That the four points always 
lie m a straight line is seen thus considering the triangle 
a b since aO O b : aP : V d therefore O P 
IS parallel io bd and the perpendicular distance 
between the parallels is to the height of the 
triangle a b d O b is io a b \ the same reason - 
I ing applies to the straight line CO', and since 

ab Ob ^cd O'd and the heights of the 
tiiangles nbdf ebdy are clearly the same, 
therefore the disi.anccs of O P and O' C from 
bd are the same, and O C P O' lie in the same 
straight line. 

J That the product OC*OP is constant ap- 
pears at once when it is seen that O ^ C is half 
a "spear head ” and O P half a "kite," similarly it 
may be shown that 0 ' P ' O' C is constant, as also 
O C CO' and O P P O'. Employing then the Hart’s 
cell as we employed Peaucellier’s, we get a five-link 
straight line motion. A model of this is exhibited in the 
Loan Collection by M. Breguet. 

1 now wish to call your attention to an extension of 
Mr Hart^s apparatus, which was discovered simul- 
taneously by Prof. Sylvester and myself. In Mr. Hail's 
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apparatus we were only concerned with bars and points 
on those bars, but in the apparatus 1 wish to bring before 
you we have pieces instead of bars. I think it will be 
more interesting if 1 lead up to this apparatus by detailing 
to you Its history, especially as I shall thereby be enabled 
to bring before you another very elegant and veiy im- 
poilant linkage — the discovery of Prof Sylvester. 

W'hcn considering the problem presented by the ordi- 


nary ihicc-biir motion consisting of two radial bars and a 
traversing bar, it occurred to me — 1 do not know how or 
why, It IS often very difficult to go back and find whence 
one's ideas originate — to consider the relation between 
the curves described by the points on the traversing bar 
in any given three-bar motion, and those described by the 
points on a similar ihiee-bar motion, but in which the 
iraversing bar and one of the radial bars had been made 



lo change places. The proposition was no sooner staled 
than the solution became obvious ; the curves were pre- 
cisely similar In Fig 13 let CD and B A be the two 
radial bars turning about the fixed centres C and B, and 
let D A be the traversing bar, and let P be any point on 
It describing a curve depending on the lengths of A B, 
BC, CD, and DA Now add to the three-bar motion the 
bars C K and K A P', CE being equal to D A, and E A 


equal to C D C D A £ is then a parallelogram, and if 
an imaginary line C P P' be drawn, cutting E A produed 
in P' It will at once be seen that P' is a fixed point on 
E A produced, and C P' bears always a fixed proportion 
to C P, V 17 , C D C E. Thus the curve described by P' 
IS precisely the same as that described by P, only it is 
larger in the proportion CP' CD. Thus if we take 
away the bars C D and D A, we shall get a three- bar link- 
work, describing precisely the same 
curves, only of different magnitude, as 
our first three-bar motion described, 
and this new three-bar link work is the 
same as the old with the radial link 
C D and the traversing link D A in- 
terchanged. 

On mv communicating this result to 
Prof. Sylvester, he at once saw that the 
property was one not confined to the 
particular case of points lying on the 
traversing bar, in fact to three-i^rir 
motion, but was possessed by ihrec- 
fiecr motion In Fig 14 C D A B is a 
thrcc-bar motion, as in Fig. 13, but the 
tracing point or “ graph ” does not he 
on the line joining the joints A D, but 
IS anywhere else on a “ piece " on 
which the joints AD hf. Now, as 
before, add the bar C E, C E being 
equal to A D, and the piece A E P', 
making AE equal to CD, and the 
triangle A E P' similar to the triangle 
PDA, so that the angles A E P', 
A D P arc equal, and 

P' E K A . A D • D l\ 

It follows easily from this— you can 
work it out for yourselves without diffi- 
culty — that the ratio P' C P C is con- 
stant and the angle P C P' is constant , 
thus the paths of P and V\ or the " grams " described hy 
the “graphs," P and P' are similar, only they are of 
different sizes, and one is turned through an angle with 
respect to the other. 

Now you will observe that the two proofs I have given 
are quite independent of the bar A B, which only affects 
the particular curve described by P and P'. If we get 
nd of A B, in both cases we shall get m the first figure 
the ordinary pantagraph, and m the second a beautiful 
extension of it called by Prof. Sylvester, its inventor, the 
IHa^o^roph or SJ^e'iv aph. Like the panta- 

graph, it will enlarge or reduce figures, but it will do 
more, it will turn them through any required angle, for 
by properly choosing the position of P and P', the ratio of 
C P to C P' can be made what we please, and also the 
angle P C P' can be made to have any required value If 
the angle P C P' is made equal to o or 180°, we get the 
two forms of the pantagraph now in common use , if it 
be made to assume successively any value which is a sub- 
multiple of 360°, we can, by passing the point P each time 
over the same pattern, make the point P' reproduce it 
round the fixed centre C after the fashion of a kaleido- 
scope. I think you will see from this that the instrument, 
which has, as far as I know, never been practically con- 
structed, deserves to be put into the hands of the designer. 
I give here a picture of a little model of a possible form 
for the instrument furnished by me to the Loan Collec- 
tion by request of Prof. Sylvester. 

After this discovery of Prof Sylvester it occurred to him 
and to me simultaneously — our letters announcing our 
discovery to each other crossing in the post — that the 
principle of the plagiogiaph might be extended to Mr. 
Hart's contra-parallelogram ; and this discovery I shall 
now proceed to explain to you. 1 shall, however, be more 
easily able to do so by approaching it in a different 
manner to that in which I did when 1 discovered it, 
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If we take the contra- parallelogram of Mr. Hart and 
bend the links at the four points which lie on the same 
straight line, or foci^ as they are sometimes termed, 
through the same angle, the four points, instead of lying 
in the same straight line, will he at the four angular points 
of a parallelogram of constant angles— two the angle that 
the bars arc bent through, and the other two their supple- 
ments— and of constant area, so ihat the product of two 
adjacent sides is constant 

In Fig. 16 the lettering is preserved rs in Fig. 12, so 
that the way in which the apparatus is foi meci may be at 
once Jiecn. The holes are taken in the middle of the 
links and the bending is through a right angle The four 
holes O PO'C lie at the four corners of a nght-angled 
parallelogram, and the product of any t»o adjacent sides, 
as for example O C O P, is constant. It follows that if 
O be pivoted to the fixed point O m Fig. 16, and C be 
pivoted to the cxtiemity of the extra link, P will describe 
a straight line, not P M, but one inclined to P M at an 
angle the same as the bars, are bent through, / 1 , a right 
angle. Thus the straight line will be parallel to the line 
joining the fixed pivots O and Q This apparatus, which 
for simplicity I have described as fonred ot four straight 
links which are aficrwaids bent, is of course strictly 
speaking, formed of four plane links, such as those em- 
ployed in Fig I, on which the various points are taken. 
This explains the name given to it by Prof Sylvester, the 
“ Quadruplane " Its properties aic not difficult to inves- 
tigate, and when I point out to you that in Fig r6 as in 
Fig, 12, O dj /jC form half a “ spear- he ad, and O ^r, a P 
half a " kite,” you will very soon get to the bottom of it 

I cannot leave this apparatus in which my name is 
associated with ihat of Prof Sylvester without expressing 
my deep giatilude for the kiiii interoat which he look in 
my researches, and my regret that his dtpartuie fur 
America to undertake the post of Professor in the new 
Johns Hopkins Univnsily has deprived me of one whose 
valuable suggestions and encouragement helped me much 
in my investigations 

{/(> bt lotitinucif) 


METEOROLOGICAL NOTES 

Notes ihf Wkaiulr in Scoiland, Faku, and 
Iceland, — It appears from the meteorological returns for 
the eight principal towns in Scotland, that the weather 
of last April has been distinguished by low temperature, 
3“ 7 under the average, great fluctuations in the baro- 
metric pressure, large rainfall distributed among the 
towns with unusual uniformity, much wind and that more 
persistently from the eastward than has been before 
chronicled for any month of any year since the Scottish 
Meteorological Society was founded At the monthly 
meeting of the Edinburgh Botanical Society, held on 
Thursday, May 10, Mr, McNab stated that the present 
spring is later than any other during the last twenty-eight 
years, when systematic observations on the flowering of 
pUnCs began to be made in the Royal Botanic Garden of 
Edinburgh In Faro the winter and early spring have been 
among the worst ever known, high easterly and northerly 
winds and snowstorms being very prevalent. In March 
and April snow fell on no fewer than thii ty-one days. The 
mean barometric pressure at 32“ and sea- level at Thors- 
havn during April, was 29,945 inches. On the other 
hand the winter, until Easter, was one of the finest ever 
known in Iceland, particularly in the north of the island. 
There was little snow, any frost ihat occurred was of 
short continuance, and fine calm wealher prevailed. But 
about Easter-day a senes of northerly snowstorms began, 
accompanied by severe frosts, which l^isted with little in- 
termission for about a week, causing the loss of many 
ships, and snowing up the pasture. Since these storms 
sunshine prevailed up to May 6. When thp stpamer 


left Reykjavik the Greenland and Spitzbergen ice had ap- 
peared oK the northern coasts about the middle of March, 
but only stray icebergs neared the land, the ice becom- 
ing “ land-fast " nowhere in any quantity. The season 
has also been singularly mild in Canada Spring 
set in there fully three weeks earlier than usual, and as 
very little ram had fallen up to the close of April and the 
thaw was very gentle, the rivers were unusually low for 
the time of the }ear. 

Me'1eoroio(.y 01 Holland— A highly-unportant 
work on the annual march of the thermometer and baro- 
meter in Hollandj deduced from obseivaLions made from 
1843 to 1875, has been published by Dr Buys iLillot, the 
distinguished director of ihe meteorological system of that 
countty The monthly means for each meteorological 
lustrum of five years, as well as for the whole period 
during which the observations have been made, are given 
for each of the hours of observations. From these general 
averages, the normal values for each of the ten stations 
have been determined by the process of differentiation, so 
that the normals are substanti.illy the averages which 
would have been obtained if the observations at each of 
the stations had been made during^ precisely the same 
terms of years The normals are calculated for very 
extended periods by a comparison of the results arrived 
at for the Dutch stations, with the long averages for 
Copenhagen, Fans, and Greenwich. Theimomctric and 
harorneinc normals h ivc also been determined for each 
day of the >ear for all the stations, which cannot but 
prove to be considerable value in framing forecasts of 
the weather and in some other practical matters. We 
hope, however, that Dr Buys Ballot maybe enabled soon 
to calculate the arithmetic means of the temperature of 
each day of the year at all liis stations, and thus com- 
plete what must be regarded as an able and exhaustive 
discussion of the two most important elements of the 
meteorology of Holland Tables are also added, showing 
llie mean temperature of each month during the whole 
period of observations, and an exceedingly valuable table 
of the monthly mean barometric measure at Maestricht 
for sixty-nine ye.irs, beginning with 1807 and ending with 
1875 

Tycho DkahlS Mlieorolooh al Juurnaf —The 
Royal Academy of Sciences and Letters of Copenhagen 
has laid scicnlific men generally under a debt of gratitude 
m publishing in ^vtetiso^ the Mcteoiological Journal, kept 
at Uraniborg in the Isle of Hveen by Tycho Brahe from 
1582 to 1597 To the journal is appended a clear and 
interesting rhume of the observations by M Paul la 
Cour. The results of the observations made on clouds, 
rain, snow, had, fog, winds, frost, th under, halos, and 
auroras, by the celebrated astronomer nearly 300 >ears 
ago, are compared with similar observations made at 
Copenhagen and otlier stations in Denmark in recent 
years, "Ihe results of the different sets of observations 
are fairly accordant when the different positions and 
times ol observing are taken into consideration. The 
most noteworthy difference is in the monthly curve of 
thunder, the maximum at JIveen being strongly pro- 
nounced in June, whereas the recent obseio'acions at four- 
teen stations in different parts of Denmark have the 
maximum extending equally over June, July, and August 
— a difference perhaps due to a dilferent seasonal distri- 
bution of thunder in different parts of Denmark. Of the 
seventy-eight auroras which were noted by Tycho Brahe, 
seventy-six occurred during the ten years from 1582-1591, 
and only two during the six years immediately lollowing. 
From the detailed descriptions given of certain auroras 
and auroral arches, M. Faul la Cojt concludes that the 
magnetic inclination at this observatory duiing 15S4 was 
somewhere between 72"" 25', and 73° 25'. 

“Atlas MifeT^OROLooiQUE ” ov the Odservatov of 
Paris, 1875,— A rapid glance through the Atla^ 
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lo^que for 1875 is enough to show that it more than 
sustains the high character of the publications of previous 
years. The thunderstorms and hailstorms of France for 
1875 are elaborately and ably discussed, and to these 
discussions are appended no fewer than twenty-six 
memoirs on different meteorological subjects, by such 
well-known meteorologists as the two Becquerels, R. F 
Denza, Drault, Crova, Moritz, Belgrande, Lemome, 
Raulin, Coumbary, Bnto-Capello, and Fron Several of 
the more important of these memoirs not yet noticed by 
us, we shall bring before our readers on an early occasion, 
particularly those dealing with the climatology of Asia 
Minor and of Portugal, and with the rainfall of Algiers. 

Weathermans in Australia —Mr Russell, of the 
Sydney Observatory, began a few months ago to issue 
daily weather maps for Australia. The plan of pre- 
paring the maps, which possesses some novel features, is 
briefly this : — There is a block of type metal with an 
electro of the coast-line and mountains fixed on it, and at 
the position of each station there is a slot in the metal 
block for the placing of the wind and weather symbols 
and figures which show the force of the wind, height of 
the barometer, and the temperature The sea symbols, 
arrows, curves, words descriptive of the state of the 
weather, and in short everything which may be re- 
quired on the map as varying from day to day, are 
glued on to the face of the metal block and held so fast 
that printing from an ordinary letter press may be begun 
ai once. The whole map is prepared in about two hours, 
and after a few copies arc printed off for the use of the 
observatory, the block is sent to the Ha aid new^aper 
and by them stereotyped with their other matter Copies 
0/ several weeks^ weather maps, thus prepared and printed, 
have been forwarded to us. A note in manuscript on the 
map IS sent to the Ilrrald every day giving remarks on 
the weather of that day, and forecasts of coming weather 
A system of exchange has been alieady effected with 
Melbourne, will soon be completed with Adelaide, and it 
18 expected that all the other colonies will join in the 
effort to make the system as complete as possible so as to 
secure for this region of the globe effective wainings of 
coming storms. The colonial governmentb will no doubt 
see that this system of weather telegraphy, so admirable 
in Itself and calculated to be highly beneficial to large 
public interests, will be furnished with the funds necessary 
for Its efficient maintenance and further development 

STONEVHURST MErEOUOIOGiLAL ANH Mai^NEIICAL 
OutiERVAi IONS, 1876. — This publication maintains the 
high character of its predecessors for the rare and ex- 
haustiveness with which the results are worked out and 
detailed in each of the monthly leports, and its value is 
further enhanced by the notes and tables of agricultural 
and horticultural resulls which have now been introduced 
We are glad to see that observations of cirrus clouds are 
sent monthly to Ur Hildebrandsson, of the Upsal Ob- 
servatory ; and w'e hope that, from the great importance 
of these observations in questions affecting atmospheric 
circulation. Father Terry will be enabled to add them to 
his futuie monthly reports. It was pointed out by us 
last year that in discussing the hours of occurrence of 
the minimum temperatures, the double inflexion m the 
curve which was obtained was solely due to the adoption 
in the discussion, of the civil day, beginning with i a m., 
and that while the civil day must be employed in discus- 
sing the maximum temperatures, the astronomical day 
must be employed for the minimum temperatures. The 
minimum temperatures have now been discussed afresh, 
the astronomical day being adopted, with the result that 
there is only one inflexion m the time curve of the mini- 
mum temperature, the hour of lowest daily temperature 
falling in the annual curve between 4 and 5 A.M. 

Climate and Infan 1 Mortality in Tasmania — 
A carefully prepared paper on this subject, by Mr E, C 


Nowell, Government Statistician, has been published in 
the Report of the Royal Society of Tasmania for 1875, in 
which the statistics for Tasmania are compared with 
those for South Australia, Victoria, Queenslano, and New 
South Wales for the five years 1B69-73. Among the in- 
teresting results amved at, the most important are these 
two, VIZ , first, the average number of deaths of infants 
under one year to loo births for each colony was — South 
Australia I4'24, Victoria ir86, Queensland iro7, New 
South Wales Q 57 , and Tasmania 9*45 ; and secondly, the 
proportions which the deaths of children under five years 
of age bore to 100 deaths at all ages were — South Australia 
54' 1 7, Queensland 46 33, Victoria 45 50^ New South Wales 
42' 14, and Tasmania 2808. These interesting and in- 
structive results, showing the advantages possessed by 
Tasmania in regard to the low rate of mortality among 
infants and children, Mr Nowell considers to be chiefly due 
to the remarkable salubrity of its climate It is highly pro- 
bable that It IS to the climate that this low infant mortality 
must be ascribed, seeing that the summer heat of Tasmania 
15 not nearly so great as that of the other colonies, and 
consequently the mortality from bowel complaints may 
be expected to be much less, whilst in all these colonies 
the temperature does not fall so low in the winter months 
as to prove so seriously fatal to the very young, as is the 
case m such climates as that of Great Britain. Mr. Nowell 
would do a very valuable piece of work if he extended the 
inquiry he has so well begun, in the directions we have 
indicated, so as to ascertain the particular diseases, the 
mortality from which is unusually low in Tasmania, and 
the seasonal distribution of the deaths from different 
diseases. 


ON THE PROPER LENGTH OF THE GYM- 
NASIUM SPYING 

IWrANY of the evolutions performed upon the gymna- 
Slum swing can be made equally well upon swings 
of any length , with others it 15 different. When the 
evolution is such that the swing in one direction marks 
a period of exertion, while the return is comparatively a 
period of rest, then ihc evolution cannot be equally well 
performed with swings of all length. 

One of the most useful exercises is made as follows — 
Reaching up and grasping the rings let the swing be 
started, and at the beginning of a forward swing the feet 
are thrown above the head, the legs being flexed. As the 
forward swing closes the legs arc extended and the arms 
flexed, the body being thus thrown upward and outward. 
Here, also, by some practice, one learns to accomplish 
the swing with a minimum of exertion, which a good gym- 
nast always does , nevertheless, the number of swings 
before exhaustion takes place vanes with the length of 
the ropes, as is shown in the following senes of experi- 
ments made upon myself — 


Npher 


l 


w 

12 

45 

10 0 

1 1 

43 

12 2 

10 

4 1 

12 8 

9 

4 0 

154 

8 

3 '9 

15 2 

7 

3 8 

13 0 

0 

3 7 

10 6 


/ = distance from point of suspension to centre of hands , 
/ = lime of one complete oscillation (forward and back) , 
« =» No of oscdlations before exhaustion 

It will be observed that n reaches a maximum where I — 
about 8'5 feet, or where ihe ti^oieoC a full swing is between 
T 9 And 4 o scronds. 
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Another senes of expenments was made upon Mr. 
Cunningham^ a young man about 5 feet 2 inches in height^ 
and of light build. The maximum value of is here 
reached when the length of the rope was about ten feet, 
and here the time of a full swing was about 4 i seconds 
My own height being about five feet eleven inches, it 
will be observed that these two cases arc sufficiently 
representative. 

Cunmni^ham 


/ 



12 

4 3 

14 0 

11 

4 1 1 

i6'3 

10 

4 ^ 

17 0 

9 

3 S 

14 6 

8 

3 7 

12 6 


The swing was shoitened by drawing the rings up from 
the ground, and in the latter table the values of n for 
short ropes are a little too small, as he seemed fearful of 
falling Hence we may affirm that in order that this and 
simHar evolutions may be elegantly performed, the time 
for the full swing should be four seconds 

The cause of rapid fatigue with long ropes is that the 
body*Tnust be held in a constrained position for too long 
a time. With very short swings the muscles are forced 
to work with too great a velocity. 

The muscular action is here too complex to allow of 
any mechanical discussion, but the general results arc 
exactly what the discussions of Prof Haughton might 
have enabled us to predict. Franlis E Nither 

Washington University 


NOTES 

The demise of such veterans in biology os Von 13 acr, Ehren- 
berg, &c , during the post year has left gaps in the lists of 
honorary fellows of our scientific societies which come to be 
filled up with men almost of a different genciation, yet worthy 
successors of the great masters depatted We underUand 
the three subjoined siivnns have recently been elected foreign 
members of the Einnean Society — vi/ , Pierre Du Chartc 
of Faria, highly distinguished for his researches in lerato- 
logicol, physiological, and other branches of botany , Prof 
Carl Gegenbaur of Heidelberg, whose labours in /oology 
and the comparative anatomy of the vcrtcl)rales and inverte- 
brates are acknowledged as of the highest standard ; Prof. 
Rudolph LeuckartU of I.cipzig, by whose plidosophical in- 
vestigations into the morphology and physiology of the lower 
forms of animals and establishment of the group coeleiiterala, 
zoologists of all countries are highly indebted. 

We are glad to hear that Dr. Dohm's Zoological Station 
conlinues to make satisfactory progress The number of natu- 
ralists who have availed themselves of the institution, v e are in- 
formed, has reached eighty, from almost all parts of Europe 
The summer dredging with the small steamer wdl nowshorlly 
commence, and we may hope that besides the important physio- 
logical work which is there done, that a complete knowledge of 
the rich fauna of this bay will be a furthei result furnished by 
this station The institution is earned on under the direction of 
Dr. Dohm, the detail management being in the hands of Dr. 
H. Eiaig, who is backed up by two assistants The aquanum 
belonging to the station has m their hands for some time been 
the most successful in Europe, and naturalists we do not doubt 
Will find the experience gamed by some years workmg enables 
their wants to be more readily provided for. A statement has 
appeared in an English paper which might lead one to think 
some dluige had been made, but we ^are in a position to elate 


that DO alteration has been made, and that with increased oppor- 
tunity of collecting material the institution will become each year 
more useful. 

A1.1 HOUGH M. Levemer’s healih is so uns a Lis factory he con- 
linues to attend to his professional duties as persistently as ever. 
The number of stations oraganiscd by him in connection with 
the international service now exceeds 1,200 lie is preparing 
inslructions to be sent to each correspondent on the method 
of better utilising warnings from the Observatory. lie con- 
fesses that the agricultural service Is in a period of uncertamty, 
and that some lime must elapse before it can render much ser- 
vice to the commonwealth Ifc urges strong reasons why the 
service — not conducted by military men, as in America— should 
be conducted ]iy men accustomed to military disci[)line 

The primary clock of the Fans Observatory is now regulating 
the motion of the clocks of the ConseivaLuire, St. Sulpice, and 
the Luxembourg M Leverncr proposes to adapt the same 
system to a number of other public clocks, and even to those 
which are used in the cab stations 13 ut the application of the 
system IS delayed fur want of funds, 

Pkof Rui'EKI Jones, F R. S,, is preparing a new edition of 
Dixon’s valuable " Geology of Sussex '* for Mr. W J Smith, of 
Rnghton The work wUl be brought up to the present state of 
knowledge The descriptions and lists of Sussex fossds will be 
carefully leviscd in this new edition, and a full account will be 
given of the Sub-wedden bonng and its icsuUs, of the Warren- 
Farm Well, and of the archeological discoveries at Cissbury 
and elsewhere in Sussex It is also arranged that a selection of 
the original quarto plates of Mantell’s “ Fossils of the South 
Downs , or, Illustrations of the Geology of Sussex ” (iS2z), with 
descriptions according to our latest knowledge of the subjects, 
shall fonn part of the new volume, 

A NEW application of the principle of the magic-lanlem has 
been lately introduced into London for drawing attention after 
dark to the names of reslauraiilb and shops. At present it is 
only used where the eblablishmcnt hob a lamp overhanging the 
pavement The lenses are fitted mto the bottom of the lamp, 
the words to be read are painted on the “slide/' whicli lias an 
opaque ground, and thus the advertisement is thrown in letter- 
of light on to the pavement Ordinary gas lamps are used, and 
when the apparatus is once fixed the announcement appears 
every tune the lamp is lighted without any further trouble 

Till* aiiiuverfiary meeting of the Geographical Society was 
held oil Monday, and as usual, a large increase of numbers was 
reported, as well as the prospciity of the Society generally. The 
president, Sir Rutherford Alcock, reviewed Lhr progress of 
geographical science during the year, a year remarkable by the 
return of three impoitant expcdiLLons to Lngland--the CAiil- 
Icn^cr^ the Arctic, and that under Lieut, Cameron 'J'he medaL, 
the award ol which we have already announced, were presented 
to Sir George Nares, the Pundit Nalu Singh, and CapL Mark- 
ham The president, in concluding his .iddrcss, announced that 
the Society’s African Exploiation >unJ Committee were about 
to appeal to the Society and the public for support and co-ope- 
ralion ui the prostcuLlun of continuous and systematic African 
exploration. In view of the interests concerned in this work, 
the Council felt confident that their appeal would meet with a 
ready response, not only in the United Kingdom, but in all our 
colonies. 

On the evening of June 5 the first trial, m this country, of the 
JablochkofT electrical light wdl be made at the West India 
Docks The object of this trial is to test the ajiplicabihty of this 
new light to purposes of lighting up of docks, warehouses, &c , 
in order that woik may be continued during the night 
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“StfMMRR Schools" are becoming a regular institution in 
America, and no more pleasant way could be devised of com- 
bining the dukt and the utiU than that of a proposed aquatic 
summerschool of natural history, which, underthe direction of Pi of, 
Theodore H. Comstock, of Cornell University, expects to charter 
a large steamer, and spend the summer around the shores of Lake 
Superior in the study of the geology and natural history of that 
region. The steamer will accommodate from seventy-five to one 
hundred passengers, to be made up of students and professors 
Regular instruction will be given in the form of lectures during 
the voyage, and every facility afTorded by the examination of 
mining locahtieB and the like The vessel will probably start 
from Cleveland or Detroit on July 7, and proceed thence to 
Lake Superior, making its full circumnavigation. The coast of 
Georgian Bay, on Lake Huron, will be investigated on the return 
voyage. The expense will probably amount to about 125 dollars 
for each person In addition to the aquatic summer school men- 
tioned above, Harvard University announces two special summer 
courses of instruction, one in zoology and the other in geology 

The progress of industry m France (denoting by industry the 
working of raw material) has been very rapid, much more 
rapid, proportionally, than that of agricultuic We learn fiom 
La NaturLf that in half a century, the employment of cast iron, 
so necessary to industiy, has been multiplied tenfold, and 
that of coal twenty-fold. The total power of steam-engines 
has iiicreaaed in still greater proportion , it la at least thirty 
limes greater than it was in 1840 Going fuither back, the 
propoiLion would be less interesting, na ateam was used m 
but few establishments In 1820 there were only sixty-ftvc 
steam-engines m the whole of France, As an acquisition 
of material fuice these engines represent in value at least 
25 million workmen, added to the 10 million who labour in 
workshops, and to the motor forces furnished by nature gra- 
tuitously, air and water There are in France nearly 40, ccx) 
weirs, the falls from which work more than So,ooo mills of 
every kind, ’and this number might be doubled. In some parts, 
lastly, they arc beginning to utilise the force of the tide 

Ara recent meeting of the French Thyaical Society M Gouy 
gave an account of experiments he lud made onflaincs produced 
by a mixture of air and coal-gas, holding in suspension pul- 
verised metallic salts The salt-^, dissolved ni water, nere intro- 
duced by a pulveriser, acting with air compressed to half an 
atmosphere In these flames the blue surface of the interior 
tone, which gives the spectrum of carbon, gives also the lines 
proper to the salt which the flame contain^. These lines are 
not visible beyond this part, and they coincide with the prin- 
cipal lines of llni metal in the electric spark The metals 
sodium, strontium, magnesium, lithium, manganese, iron, co- 
balt, bismuth, cadmium, zinc, and osmium give this phenomenon 
distinctly. Flalinum gives a spccnl spectrum formed of regular 
bands. These experiments seem to prove that there is at the 
base of the flame a very fine layer which has a temperature much 
higher than the flame properly so-called. 

The exploration of the Angara, proposed by the Russian 
Geographical Society, has taken a yet larger extension M. 
Sibiryakofl, who has presented a gift of 2,000 roubles, proposes 
to undertake aUo Vhe exploration of the water-parting between 
the Obi and Jenissei, to solve the question of the practicability 
of a canal between tlie Li^o rivers. Owing to the great com- 
mercial importance of such a canal, the Geographical Society 
has agreed to the proposal of hf Sibiryakoff, and will send an 
expedition for that purpose. 

Nlah Lake Ourmia (N. W Persia), a hill near Digala is irre- 
gularly excavated by a number of gallertes for ita nitrous earth, 
strongly inpregiuted with saltpetre. This loose, friable soil] 


of brownish colour, in irregular horizontal beds, Includes 
layers of a mostly amber-brown earth, with layers of bone- 
asb, inlermued with large and small fragments of human 
bones, charred remains of straw, and thin seams of carbonised 
seeds of ceieala. Fragments of burnt earlhcnwarc are scattered 
through this bed, and through the whole of the hill. Nearly in 
the middle of the hill is a conical hollow, cylindrical above, and 
becoming narrower upwards, like the inside of a high furnace 
The inner wall shows four or five ranges of repositories, several 
feet distant from each other, and made of slabs of eocene sand- 
stone, about fl broad. These slabs of a rust- brown colour, 
bear evident traces of having been exposed to a fierce fire , and 
the whole chamber may thus be inferred to have served for a 
furnace tn burn dead bodies. This view is confirmed by the 
traditions still extant among Ihe surrounding people. Fragments 
of large pot-likc vases, and of coffins made of slabs of sandstone, 
both inclosing an earthy residuum, mixed with fragments of 
skulls and bones show that m the same place, burials have been 
effected without cremation. The abundance of saltpetre in the 
soil of the hill has probably been derived from the nitrogen set 
free by the decomposition of organic remains. 

Thf Phormiutn liuax or New Zealand Flax, is, it is said, 
being largely planted in St. Helena, on behalf of a fibre company, 
who iiropose so to plant all the Government waste lands in the 
island 

We have received from Dr Petermann a very useful map 
issued in connection wiih the Russo-Turkish war. Its purpose 
IS to show at a glance the relative position of the boundaries of 
Russia, Turkey, Persia, and British India It extends from 
Bosnia to Central Asia, and from Ihe north of the Black and 
Caspian Seas to the Indian Ocean, and includes enlarged special 
maps of the Nile Delta and of Crete 

The first field-day of the Liverpool Geological Society waa 
held on Saturday last The members and their friends pro- 
ceeded to Crosby by rail and from thence by 'bus through 
Little Crosby, Ilightown, Altcar, Downholland, Has Rayne, 
to Ilallsall, and back again through Lydiate and Maghull 
to Sefton, where they had tea and examined the church 
The object of the visit was to examine the great post-glacial 
deposits of the West Coast of l^ancashirc The party was 
guided by Idr T. MelUrd Keade, C E., F G S , who described 
the succession of the beds and their superficial extension lie 
explained that uhat they had seen was only a part of a very 
extensive senes of deposits surrounding our coasts and found at 
most estuaries. The society last May examined a portion of the 
same senes disclosed by the North Dock excavations, and the 
present excursion would enable them do better understand this 
most interesting pait of the geology of Lancashire At the Alt 
Mouth was found a peat and forest bed between high and low 
water- mark washed daily by the tide The moss land between 
the inland edge of the 25-Ieet plain was only an extension of 
this sub nanne forest which passes under the sand hills and joins 
the moss Under the mosa lies the mam silts with here and 
there some freshwater deposits on the surface 

Some interesting disclosures were made last week at the 
Marlborough Street Police Court as to the method on which 
certain war^raapa are constructed. A certain publisher, ^whoM 
name is probably unfamiliar to most of our readers, has 
puolished one of those exaggerated pictorial maps of the seat 
of war so attractive to the indUcriminatmg public. We 
have keen the map, and a very misleading and rude bpecimen 
of cartography it is. Its natural defects are bad enough, 
but It came out dunng the proceedings that Intentional 
errors names of non-existing places and wrong positions 
of exlstmg places, were introduced for the purpose of detecting 
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imitations The ma^iBtrate, Mr. NewloOp was therefore 
to a considerable extent justi 5 ed in stating that the designer 
of the map seemed to have constructed it out of his own brain, 
and he virtually dismissed the summons. 

From the report read at the annual meeting of the Nottmg. 
bam Literary and Philosophical Society, we see that it now has 
352 membeis of various classes. The Society has had several 
Bcientihc lectures dunng the session, and we are specially glad to 
see that the Natural Sc.ence Section is m a dounshmg condition, 
having had twenty-nine meetings and excursions dunng the 
session, at which papers were read on various subjects of scicn- 
tiRc interest 

The Socicte Fran^aise de Navigation Acnenne, an institution 
which has been approved by the Minister for Public Instruction, is 
to organise a collective exhibition at the Champ de Mars. It will 
include any means of propelling and governing in the it. Any 
iQhtrument which has proved cfTicacious m some degree will he 
admitted if its dimensions are not too large, or by model, if 
otherwise. Any apparatus for making aerial observation^;, or 
helping aeronauts in any way will be admitted The collection 
will also include maps, book's, manuscript's, and newspapers 
relating to aerial navigation. 

We have received from Dr, Warren de la Rue a small 
pamphlet containing two sets of tables which must prove of 
great use to most scientific workers There arc tables for the 
reduction to 0“ centigrade of a mercury column observed with a 
glass scale divided into milhmelres, and tables for the reduction 
of millimetres (mercurial pressure) to thousandths and millionths 
of an atmosphere, and vut verstl. These tables are printed for 
private circulation 

An important Russian work has just been published by Prof. 
Inostrantsef — “ Cieological Sketch of the Povyenelz Disinct, 
Government Olonelz, and of Us Mines ” This large volume 
(750 pp ), being the result of seven years' explorations, contains 
detailed reports on the travels of the author, an orographical 
dcjcnption of the district (the surface of which exceeds that of 
Switzerland), an interesting chapter on the metamorphism of 
the green slates, and a sketch of the glacial formations. It 13 
accompanied by maps, engravings, and chromolithographed 
plates representing microscopical cuttings of rocks 

The additions to the Zoological Society's Gardens during the 
past week include an African Turkey Buzzard {FiuUo iachardus) 
from Africa, presented by Mr A. Anderson, F Z b , two 
Rcndall'a Guinea Fowls {l^umuia midalii) from Uogos Country, 
Abyssinia, presented by Capt. Durke, s s. At cot , three Carpet 
Snakes {Morclui ’varug^ita) from Australia, picsentcd by Mr. 
J. Moseley ; a GuiaHan Crested Engle [Mot /^hnus 
-from the Upper Amazons, a Green-necked Peafowl {Pavo 
sfici/er) from Java, two Barred-tailed Pheasants {P/iastafins 
from North China, a One wattled Cassowary {Cfisnanus 
umappentUculatus) from New Guinea, a Great- headed Malco 
i^Megacei^haloH maJeo) from the Celebes, purchased , an In- 
convement Curassow {Crax mcammodn) from South Ame/ica, 
deposited , a Derbian Wallaby [Ilaimaturus {ierdtamu) born in 
the Gardens. 


OUR ASTRONOMICAL COLUMN 

Comets Observed by Hevelius —Of the eight comets 
observed by Hevel, better known as Hevelius, at Dan'zic, with 
such degree of precision as could be attained with his inslni- 
menlB, the observationB of two only have been reduced wnh the 
Eld of modern placet for comparison stars, dec , and in these two 
Cases only have we other orbits than those calculated by f [alley, 
which appear in bis Synopsis Astrotumi^fc Comtiun. The obser- 
vatlont of the comet of 1664 have been discussed by Herr 


Lindelof, with the view of ascertaining whether any support were 
afforded by them, to a conjecture of identity of the comet, with 
the first comet of 1853 , and those of the comet of 1683, were 
similarly reduced by Mr. W. E Plummer, in hia examination of 
the elliptical tendency of the orbit indicated by the computations 
of Prof Cln.u'^en, who had previously recalculated a few of the 
observations There remain the comcbi of 1652, l66r, 1665, 
1672, 1677, and 1G82 ; Mecham's reduction of the observations 
of the second of the e bodies nearly a century since, will hardly 
be considered final 

The ol'servaLions of the comtl'i of 1672 and 1677 were pub- 
lished in the second volume of the Miuhtna Cnh'stis^ and in small 
special treatises. This second volume of the great work of 
Hevelius, as is well known, is extremely scarce, the whole of the 
impression, with the exception of such copies as had been already 
presented to aslionomers having been lost m the lire which 
destroyed the observatory, library and papers of llcveliiis on 
September 26, 1^79, The copieg thus taved were [so few in 
numl>er, that as I.alande remarks " On peut regarder cet ouvr.agc 
comme un manuscnl , " and the special treatises to which wc 
have alluded are perhaps of equal difiiciilly of access The ob- 
servations of the comets of 1652 and 1661 w’ere printed in the 
Cometograp/iia, not a work of vtry great rarity, bs well as in the 
scarce volume of the Alachina ColtsUs , those of the comet of 
1665 .also appear in this volume, jn a special treatise, and m llie 
Piodromtu Comtiun^^ while those of the comet of 16S2 
(Ilalley's'comct) arc found in Annus CliuiafUncu^^ and have been 
fully utilised 

A new reduction and discussion of the observations' of the 
comets of 1652, ifjfji, i6h5, 1O72, and 1077, certainly a desi- 
deratum, and important assislancc in this direction might be 
afforded by a republication of the original observations of 
Ilevclma from some quarter where the scarce volume is accessible. 
M. idler remarks upon a certain degree of re'scmblance between 
the elements of the comet of 1672 and those of the comet of 1812, 
which 15 shortly expected to return to perihelion , and it has 
been pointed out in tins column that Halley has given the de- 
scending in place of lUc ascending node, for a comet observed m 
16S6 —an oversight which has found its way into all catalogues 
of comelary orbits hitherto publiiihed, so that a re computation 
of the orbits of the five comets we have mentioned, which now 
rest upon the figures of the Sympsis Astronomuc Comrticts is 
wanted, if only for verification 

"The OnsERVAioRY ’* — The second number of tins new 
periodical 13 before us Mr. David Gill continues his paper on 
** The Determinalion of the Solar Parallax we have the fust 
part of an article giving llic substance of a lecture recently 
delivered at Gresham College, by the Rev E. l.edger, on "The 
Scintillation or Twinkling of the Stars," which has long been an 
obscure subject , Mr Marlh continues his Epheinendes fur aid- 
ing physical obscrvationi of tlic Muon, Mars, and Jupiter , and 
there is also a report of the piorecdings st the last meeting of 
the Royal Astronomical Society, including the discussion on the 
papers rend, which, as was mentioned in a previous notice, it is 
intended should form a feature of the publication. We think 
every one who is cumpetent to judge of the actual state of the 
case will agree m the opinion expressed at p 55, while remark- 
ing on Mr. Todd's extension of Damoiseau’s Tables of Jupiter's 
Satellites to the end of the present century, that " the time has 
hardly yet come for the formation of entirely new Tables.” So 
far as regards the necessary observations, it must be admitted 
that they are being followed up with vigour at several observa- 
tories. The first binary star orbit on p. 58, refers to { Scorpii 
(f Libra: of Flamsteed), not to f Librae ; the error, however, is 
made in the Astren, Nachsxch^en^ whence the orbit is taken. 

L’liTfi DR LA Saint-Martin et les txoiLES Filantes.— 
In No. 493 of the Htbdomadaire of the French Scientific 
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Association, the Abbt I.amey, under the above heading, endea- 
vours to explain by a new theory, certain abnormal temperatures 
which m one case, at least, has formed the subject of popular 
tradition ''The Summer of St Martin,” as the common 
phrase runs, presented itself, according to the Abbe, in a very 
definite manner in the last year , the month of November com- 
menced colder than usual, but on the izlh it suddenly became 
warmer than from the aun'i altitude could have been expected 
Long-continued notice of a similar nae in temperature about the 
feast of St Martin the Abbe considera is a proof that our ances- 
tors were excellent observers, whde the existence of a tradition 
upon the point shows clearly (hat the phenomenon has not been 
confined within restuctcd limits , it has been exhibited, he says, 
simultaneously in Lurope and in the United States, and this 
without being materially affected by the climacteric conditions of 
the places of obseivation One circumstance only he thinks ap- 
pears to influence it, viz , the latitude ; it vanishes as the 
equator la approached, and is not yet known to be recognised m 
the southern hemisphere 

The anomalous tliermomctnc effect is not, however, per- 
ceptible only about St Martin's Day 1 here is an analogous 
phenomenon according to the Abbi, in August "une chaleur 
tornde qui ri^gne subitcment aprrs quelrjucs jours de rc^ratcbiSBi’ 
niLiit de I'air,” and a similar effect, though in an opposite di- 
rection, has been noticed at the end of April or at the beginning 
of May, when vernal frosts so disastrous at ihn season occur, 
and hnve ofieii been preceded by unc douce clialciir prccocc/’ 
as the Ahb^ terras it, which has hastened forward the vege- 
tation 

After remarking that the cause of such abnormal changes of 
temperature I'j not to be sought in any iiinuence residing eillier 
in the sun or in the eai th's atmosphere, it is suggested by the 
Abbe that it may be more probably found in what he calls 
cos mical meteorology, or as we are more accustomed to terra 
this brancli of science, meteoric astronomy In November, 
August, and April meteors are more numerous linn usual, and 
two of the greatest periodical showers j'et observed, fall in 
November and August Uis theory is tint when a large 
number of medeors are parsing bet W'ee 11 the earth and the sin, 
the solar rays are intercepted to a sufficient extent, to cause a 
diminution of temperature on the eirtVs surfice, while, wlien a 
similar large number of meteors arc so placed that they might 
reflect the heat derived from these rays, aiii so produce an effect 
of the opposite nature, that, to use his own words, those calorific 
rays " qui viendront frapper I'essaim meteonque encore voisin de 
la terre seront rh>erh,hh but iiotre plant. tc, de fatjon i recevoir 
alors un surcroit de chaleur ” The Abbe lays some stress also 
upon another point of apparent coincidence . the intensity of the 
periodical meteoric showers of November vanes from year to 
year, and the summer of St. Martin” does not present itself 
under the same circumstances in every year. 

In thus noticing the Abbe Lamey's attempt to explain a phe- 
nomenon which has been so long remaiked as to have become a 
popular belief, at least in France, it will be understood that we 
are by no means advocating the probability of such a theory 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

OxroBJJ. — In a Convocation held May 23 a decree was earned, 
without opposition, to the effect that the Vice-Chancellor and 
VnKtors he aulhonaed to nominate a delegate to represent the 
University at the 400th anniversary celebration of the University 
of Upsal^ in September uexL 

In a Convocation to be held on Tunc 5 it will be submitted to 
the House that the Curators of the University Cheat be authorised 
to expend a sum not exceeding 7,000/. on the construation and 
Btlings of new chemical laboratories at the University Museum. 


Also that a sum not exceeding 2,400/. be expended on certain 
additions tn the University observatory. 

An examination will be held in common at Magdalen, Uni- 
versity, and New Colleges, on Tuesday, June 26, for election to 
the follow'ing mathematical scholarships - — One demyship at 
Magdalen College, of the annual value 01 95/ , inclusive of allow- 
ances ; one scholarship at University College, of the annual 
value of 80/ , tenable for five years during residence , one 
scholarship at New College, of the annual value of 100/., tenable 
for five years during residence Testimonials of conduct, Ac , 
to the President of Magdalen College, Mr C. J Faulkner, of 
University College, or the Sub-Warden of New College, betwreen 
4 and 6 or S and 9 r M , June 25 

The commemoration fixed for June 13 will, it is understood, 
be held m the Sheldon un Theatre, although no official notice 
to that effect has appeared There will be the usual round of 
festivities attendant on the event, though it has not transpired if 
the University will confer any honorary degrees on distinguished 
pci sons at the commemoration. 

('’amurioge — ^The Museums ami Lecture- rooms Syndicate, 
m lliLir Eleventh Annual Report, just issued, state that the 
buildings are in an efficient state of repair, and the collections, 
to which many valuable additions have been made during the 

f ust year, arc in gootl ordei They draw attention to the mum- 
icence of the Cliancellor of the University, the Duke of Devon- 
shire, who has now completely furnished the Cavendish Labora- 
tory with the instillments required by the present state of science 
Profs. Livcing, Dewar, and Stuart complain of want of suitable 
accommoiUtion for the work of their several departments, and 
the Syndicate concur in the reasonableness of their complaints 
An important repoi t has been issued by the Musical Exami- 
nations Syndicate, w\ich slates that under existing regulations 
for obtaining a degree m music no provision is made for testing 
the liteiary and scientific qualifications of the candidates They 
therefore recommend that no candidate be admitted to the 
examination for the degree of Miis Jlac unless he have passed 
P.arls T and II. of the Previous Examinations, or one or other 
of their equivalent examinations As to the examination for 
the degree of Mas llac,, it Is proposed to divide it into three 
arts — I, a preliminary examination, consisting of acoustics, 
armony, counterpoint , 2, the exercise ; 3, a more advanced 
examination in musical science , and[that no person he accepted 
as a candidate for the second or third parts until he has qualified 
in the previous part or parts. In order to encourage the study 
of music, that it he recognised as the subject of an additional 
special examination for the ordinary B.A degree, and that a 
student who has passed the Previous and the General Exami- 
nations, and is in his ninth term of Tcsidence at least, having 
previously kept eight terms, shall, on passing the prehimaary 
examinations in acoustics, harmony, and counterpoint, be 
entitled, when he has kept nine terms, to receive the degree 
of llachelor of Arts. 

The *' Rede” lecture was delivered on May 25 in the Senate 
House by Sir C. Wyvilie Thomson, who gave a brief sketch of 
the mam results obtained by the ChaUenger expedition. 

Londo'V — A new and additional Chair of Clinical Surgery 
has been created at King's College, which is to be filled by Prof 
Lister of Edinburgh. The Chair of Systematic Surgery 13 
thus still vacant. 

Edinhurgii — The students at the University have, during 
the pa(;t session, taken a step which it seems surprising they 
have not taken long ago, There is, in the Scotch umversities, 
no college life as in England, the students appearing at their 
clasacs m the proper hours, and then dispersing to their respective 
lodgings in various 'parts of the town While this system 
has undoubtedly its advantages, it h attended with not a few 
social, moral, and physical drawbacks, so that we are glad to 
learn that the Edinburgh students have started a Students' Club 
which bos been thoroughly successful, and calculated we believe, 
if prudently conducted, to be productive of considerable benefit 
to the raw and lonely Scotch youth "when first he leaves his 
father's fields, ” to get what training and equipment for the 
future fight Edinburgh can give him 

By the transference of Prof. Lister to London, the Chair of 
Cluneal Surgery m the University becomes vacanl. 

Sir James KAV-SHurTLEwoRTH.— The death took place on 
Saturday last of Sir James Kay- Shuttle worth, a name well 
known m connection vj^ith educational and social reform. The 
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deceased baronetp who was bom at Rochdale on July 20, 1S04, 
was for some time secretary to the Couimittee of Council on 
Education, and whilst falfillinp the duties of this post he was 
mainly instrumental In eatablisning a system of school inspection 
by o fficera appointed by the Government, On his resignation he 
was succeeded by Mr Llngen, now permanent secretary of the 
Treasury, who was succe^ed in hia turn by Sir Francis R 
Sandford. Under Sir James's scheme teachers were divided Into 
nine grades, and received money grants, not according to the 
number of their scholars or of their passes, but largely, according 
to the grade they had obtained by examination or service He 
was hostile to the Revised Code, which was introduced, about 
twelve years after his resignation, by Mr Lowe and his successor 
It IS undoubtedly to Sir James that we owe the training col- 
leges and the pupil teacher system, without which it would have 
been impracticable for us to advance educationally even as we 
have done, At the close of the year 1849 he leceived a baronetcy 
at the recommendation of Lord Russell, then Prime Minister. 
In 1870 he received the honorary degree of D C L, from the 
University of Oxford. 

Si’ETHNi; Reform — An inducntnvl Conference on Lnglish 
Spelling Reform was held on Tursdn-y at ihe Society of Arts 
under the presidency of the Rev. A 11 . Sayce and Sir Charles 
Reed. Many weighty reasons were urged against the present 
system, and a deputation consisting ol Pro!. Max Muller, the 
Rev A. H, Sayce, Dr. Morns, Mr El'is, Mr Sweet, Ur. 
Murray and others, was appointed to wait upon the Education 
Department in reference to the subject A proposal having the 
support of such names as we have mentioned deserves at least 
eenous consideration. 

A Siberian University — It has been Rnally decided that 
the New Siberian University, to which we referred some lime 
since, IS to be established at Omsk So long ago as 1803 a 
wealthy Uralian landowner named Demidoff gave i(xi,ocx> 
roubles to the Treasury, to be expended in the establishment of 
a University. This sum has now swollen to 150,000 roubles, to 
which a Siberian merchant has added 100,000 roubles more 
Orders have been issued lo begin the conslruclion of the uni- 
versity buildings at once, so as to have them ready for occupation 
by July, 1880 The estimated cost of the future professional 
staff, together with other incidental expenses connected with the 
university, is 307,000 roubles yearly 


SOCIETIES AND ACADEMIES 

London 

Mathematical Society, May 10 — Lord RayUigh, F.R.S , 
prciident, m the chair, — Mr Tucker communicated a short 
account of a paper by Dr. Hirst on the correlation of two 
planes In a former paper on the subject vol 

V , p 40), the nature and properties were described first, of 
in ordinary correlation satisfying any eight given conditions , 
secondly, of an exceptional correlation of the first order, pos- 
sessing either a singular point or a singular line in each plane, and 
satisfying seven conditions , and thirdly, of an exceptional cor- 
relation of the second order, having in each plane not only a 
singular TOint hut also a Fingular line passing through that 
point, and satisfying six condUiona Moreover, the two follow'- 
ing numerical relations were established between the (v,A) excep- 
tional correlations of the first order, with singular points and 
singular lines respectively, which satisfy any seven conditions, 
and the (/i, r) ordinary correlations, which, besides satisfying 
these same conditional, possess a given pair of conjugate points or 
conjugate lines mpectively (211 = /i + ir, 2^ = v + A) It was by raeane 
of these relations that the number of ordinary correlations was 
determined which satisfy any eight elementary conditions. Be- 
fore they could be applied, however, the exceptional conelationa 
of the first order which satisfy any seven elementary con- 
ditions) had to be directly determined, and this determination not 
unfrequently necessitated the consideration of the projective pro- 
perties of curves of higjh order. In the present paper the 
writer shows that the object just referred to can be attained in a 
very much simpler manner ^ means of two general relations. 
Hitherto unobserved, connecting the number ot exceptional cor- 
reUtlons of the second order, which satisfy any six conditions, 
with the numbers of exceptional correlationi of the first order 
which, besides utisfying the six condiqona in question, possess 
> given pair either of conjugate points or conjunte lines. — 'I^e 
ttcretaiy then read part of a paper by Prof H. Litnb, of the 


University of Adelaide, 'on the free motion of a solid through an 
infinite mass of liquid Suppose that we have a solid body of 
any form immersed in an infinite mass of perfect liquid, that mo- 
tion IS produced in this system from rest by the action of any 
set of impulsive forces applied to tbe sobd, and that the system 
IS then left to itself The equations of motion of a body under 
these circumstances have been investigated independently by 
Thomson and by Kirchholl, and completely integrate for 
certain special forms of the body. The object of the present 
communication is, in the first pUce, to examine the vanoui 
kinds of permanent ot steady motion of which the body is capable, 
without making any restrictions as to its form or constitution ; 
and, m the second, to show that when the initiating impulses 
reduce to a couple only, the complete determination of the motion 
can be made to depend upon equations identical in form with 
Euler’s well-known equation^* of motion of a perfectly free rigid 
body about Its centre of merlia, although the interpretation of 
tlie solution IS naturally more complex Free use is mode 
throughout the paper of the ideas and the nomenclature of the 
theory of screws ns developed and established by Dr Ball. — 
Ilerr Weichold (Head-master of the Johanneum, Zittau, Saxony) 
sent a paper (read in part by the secretary) containing a solution 
of the irreducible case, i r , of the problem to express the three 
roots ol a complete equation of the third degree, >n the case of 
all thchC roots being realy directly m terras o( its coefficients, by 
means of purely algebraical and really performable operations, 
whose number shall always he limited, except in'the case where 
all these roots are incommensurable — Mr H Hart made three 
communications - lirst Un the " Kinematic Paradox’' — Prof. 
Sylvester has described a system of Peaucellier’s cells, the poles 
ot which all move m a straight line, but two of which not 
directly connected always remained at a constant distance. Such 
a result is very easily obtained by means of Ihe following rela- 
tions connecting six points Ay A, C, Dy A, A, lying on a straight 
line. If 

E D . 

A " ■ ■ C ‘ 13 


\n AC- ti”) 
JiC.E/) 4 fi-( 
a-i 

I A /A --2^0 


then /yv — a 


He then spoke on the solution of the algebraical equation 
/{x) - o by linkwoik, considering three points, the preparation 

of the equalion (put under the form ^ ^ 

the rcpresenlaLion of the terms of this equation, and the method 
of adding these terms He showed that for the solution of the 
cnluc + / treated under the form^ 





two reciprocators alone ate required He then spoke on the 
produciion of circular and rectilinear motion The particular 
problem considered, he Ihua enunciated “to 
_E p find if possible the relations that must exist 
^ between Ihe fourteen segments of the bars 

A ^ f t I placed as in, the figure in order that 

/— — 1 the system may be capable of free mo- 

^ ® tion." He showed that seven equations can 

be obtained conncclirijj the fourteen quantities only, so that any 
seven being given, the remaining seven can be determined m 
terms of them — Mr Hart then proceeded to the application to 
the cases of 5'hur motion, laid befoie the Society at its April 
meeting Mr Kempe stated that the cases submitted by Mr. 
Hart at the previous meeting had also occupied some of hii 
attention, and he proceeded to remark that he hod determined 
the positions that the lines CEy A'jW roust have, and that the 
determination of one involved ^he determination of the other, aa 
the position of either turned upon the fact that the angles at A 
and // must be equal. Prof. Cayley also made a few remarks 
on the subject. Mr J. W. L. Glaisher stated that he had had 
all the cases in which there are more than fifty consecutive com- 
posite numbers looked out from Burckhardt's and Disc's tables, 
which cover six milUona, and that he had found that in the first 
million there is a stretch of 1 1 1 numbers without a prime (about 

310.000) , and a stretch of 113 niimbcra without a prime (about 

500.000) ; SO that there are two very long sets of composite 
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numbers in Lhe first million, and Lhese are lonnr, he thought, 
lhan anyone would have supposed likely, lie exhibited the 
lists from which he drew the above results. Questions were nut 
to the meeting, for information, by Profs Cayley and Cliffori 

Geological Society, May 9, — Prof. P. Moilm Duncan, 
F R S , preaident, in the chair. — James Dorrington, Rev E R 
Lewi^, Edward Penton, Henry Rosales, and Henry White were 
elected fellows of the Society, —On the Agosaizian genera 
Amblypterus^ Palt^oHiscus^ Gyrulepis^ and Pyqopierus, by Ramsay 
11 . Traquair, K R8.E. The author’s object in tins paper was 
10 discuss the characters by which the above genera of fossil 
fishes have been supposed to be distinguished m the case of 
specimens from the carl'ioniferous senes. — On the circinate 
vernation, fructihcaiinn, and varieties of SphenopUris affitns^ and 
on Staphyhptcrt': (?) ptaihu^ Etheridge and Balfour^ a genus of 
plants new to British rock'i, by C W Peach, A L S., commu- 
nicated by Robert Etheridge, F R. S , V P G S — On the occur- 
rence of a Macrurous Decapod {Anthrapaicr/non tvoodwardi^ sp 
nov.) In Lhe red sandstone, or lowest group of the carboniferous 
formation in the south-east of Scotland, by Robert Etheridge, 
jun , F G.S. After giving a detailed bibliography of the pal<ro- 
zoic maUcostracous crustacca, the author described the remains 
of a small crustacean from the lower group of the carboniferous 
formation near Dunbar, and discussed its alhnities and systematic 
position, which he regarded as being among Lhe Macrurous 
Decapods, although the absence of the eyes m the preserved 
specimens, and some other characters, rendered it doubtful 
whether it might not in some respects approach the Stomapoda 
Its position among the Macrura seemed, however, to be esta- 
blished by the well-developed abdominal somites and lelson, He 
referred the fossil to Salter’s genus, Anthrapala:jfion^ and named 
the species A. ivoodvoardi — On the strati graphical position of 
the corals of the Lias of the Midland and Western Counties of 
England and of South Wales, by R. F, Tomeg, communi- 
cated by R Eihendge, F R S , V P G S The object of this 
paper was to give the precise stratigraphical position of the 
speues of liassic corals collected bv the author and his friends 
in thedistiicU above mcntioaed, He noticed forty-one species, 
of which fifteen were described as new 

Paris 

Academy of Sciences, May 21 — M. Pcligot in the chair. — 
The following papers were read — Meridian observations of 
small planets at the Pans Observatory during the first quarter of 
1877, by M T eVerner. — On Gay-Lussac’s law of volumes, by 
M H St Claire Deville. He considcis recent researches have 
neither mvalidated nor added to the law — On an algebraic 
method for obtaining the ensembL of the fundamental vannnis 
and cn-vanants of a binary form, and of any combination of 
bmarv forms (continued), by Mr Sylvester — Report on M Rou- 
daire^s project of making an interior sea m the south of Tunisia 
and Lhe Province ol Conslaiilmc M Favc reports favourably ; 
but on Lhe points, whether the sea would not dry up, whether 
the vapours would benefit neighbouring lands and not be 
earned to the sea by winds, and whether the eastern Algerian and 
Tunisian climate would recover us old fertility, and be improved 
hygicnically, MM Daubrec and Dumas (while adopting the general 
conclusions) express hesitation, and desire further researches — 
Report on a memoir of M Stanislas Meunier, entitled *' Citm- 

? iosiCion and Ongin of the Diamantiferous hand of Toil’s Pan 
in South Africa) M Meunier has separated several mineral 
species not before noticed there, and offers an ingenious explana- 
tion of the way of filling up,those vertical pits. — On the employ- 
ment of oxygen of high tension as a process of physiological 
investigation ; poisons and virus, by M Bert There is in an- 
thracic blood a toxical and virulent principle which resists the 
action of compressed oxygen and alcohol, and which can be 
isolated like diastase. M Bert is studying its nature and its re- 
lation to Lhe bacteria. Lymph, too, and the pui of glanders, 
by resisting compressed oxygen, show that their virulent action 
u not due to living beings or cells. — On the employment of 
rotatory discs for the study of coloured senaationi, by M. 
Rosenstieh]. — Dehydrated oxalic acid may serve to characterise 
polyatomic alcohols ; chemical function of inosite, by M. Lorin. 
— Decomposition of chlorhydrate of tiimethylaminc by heat, 
by M. Vincent. This substance might be utilised to give 
Rinmomacal products and pure chloride of methyl, the latter 
yielding the methylated onibne colours or pure melhylic al- 
cohol. — Obseivations of a disease of lhe vine known com- 
monly as whdii by Mr. Schnetzler. — New spectroscopic method, 


by Mr. Lingley. Two spectra from the north and south 
poles of the BUn respectively are put in juxtapoiition (a 
considerable dispersion being used) ; let the instrument be 
adjusted so that the lines in both are continuous On 
turning the spectroscope round its axis of cullimation till 
the light comes from the east and west extremities of the 
equator the solar lines are displaced, while the atmospheric 
remain continuous. On turning 180° the sp^tra glide on one 
another like a Vernier on a sede The point is, sifnuUancou\ 
observation of the different displacement of the solar and 
the atmospheric lines la the two spectra. — On a trans- 
mission of motion, by M, Rort^. — On the spectrum of the elec- 
tric spark in a compressed gas, by M Cazin From experi- 
ments on air and nitrogen he concludes that the electric spark m 
a gas is similar loan ordinary hydrocarbon flame In each there are 
luminous particles giving a spectrum of lines, and solid or liquid 
particles giving a continuous spectrum The latter (in the case of 
the spark) come from the electrodes and the walls When lhe 
pressure is increased these panicles are more abundant ; the con- 
tinuous spectrum becomes more brilliant, and haaliy makes the 
linear spectrum disappear The luminous spark called an 
aureole is of gaseous particles, and is to the total spark what the 
blue base of a candle flame is to the entire flame — Studies on 
organ pipei, by M, Philbcrt —On some new models of radio- 
meters, by Mr. Crookes, — Thermo-chemical study of aniline 
and some other bodies of the same group, by M Louguinine. — 
On the nitrates of bismuth, by M Yvon— On the properties of 
rcBorcme , molecular volumes, by M Calderon, Resoreme in 
solution behaves as if it were solid and isolated from the solvent 
In presence of water and potash it absorbs oxygen, though very 
slowly. — Anatomical characters of the blood in new-born infants 
during the first days of life, by M llayem Inter alia^ the red 
corpuscles are much more unequal m sire than in the adult, and 
seem of a different composition. The number (in a cubic metre) 
IS nearly as high as in ilie most vigorous adult. The number ot 
white corpuscles is three or four times os great as in an adult 
When Lhe infant has reached its minimum weight (about the 
third day) the number of these suddenly falls , various fluctua- 
tions ensue (which are desenbed),— On a process for estimation 
of alcohol in liquids, by M Fleury — On the filling of 
fissures m chalk with silex, by M Robert. — M Vinot presented 
a celestial map of the equatorial region 
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THURSDAY, JUNE 7, 1877 


THE ANTIQUITY OF MAN 

T he Conference on the Antiquity of Man lately held 
by the Anthropological Institute, and reported in 
these columns, has led to a result by no means unsatis- 
factory, when all the conditions of the problem are duly 
weighed. The result is merely negative, but in arriving 
at it several misconceptions and errors of fact seem to us 
to have been swept away. In its discussion there were 
two parties represented, one eager to show that the anti- 
quity of man has been proved by modem discovery to be 
far older than the date which had been arrived at by the 
labours of Falconer, Lyell, Prestwich, Evans, Boyd 
Dawkins, and others, while the other contended that the 
subject had not advanced in the least degree during the 
last few years, and that the so-called discoveries were 
cither errors of ob'^ervation, or resulting from premises 
which were altogether unsatisfactory. The field of the 
discussion lay in matters geological rather than archieo- 
logical, and the caution which the president urged upon 
the conference was certainly not urged in vain. 

The chief interest of the debate turned upon the ques- 
tion as to whether thcie was any evidence in this country 
of man in the caves or river deposits older than post- 
glacial limes. The readers of the works of Messrs Croll 
and James Gcikic will remember that they ascribe all the 
traces of palaiolithic man in this country either to a pre- 
or inter-glacial age, basing their conclusions principally 
upon the fart that in the river deposits and caves some of 
ihe associated animals, such as the hyccna, lion, and 
hippopotamus are now only to be found m hot climates ; 
and seeing that no traces of a warm climate are presented 
by any post-glacial deposit in Britain, they infer that 
those in question are of a much higher antiquity. They 
account for the association of southern and northern 
animals by the supposition thnt they occupied the country 
at different tunes, during glacial or interglacial irons of 
from five to twelve thousands years in length. To this it 
was objected that the intimate association of forms prove 
that both sets of animals inhabited the country at the 
same time, and were the result of the overlapping of dif- 
ferent faunas during seasonal changes. The reindeer 
formed a large portion of //le prey of the hyaena, and 
must therefore have been a contemporary. It was also 
pointed out by one of the speakers, that there is no 
evidence from the animals that there ever was anything 
like ** the perpetual summer/' advocated by Mr Geikie at 
any time m the pleistocene age. The hippopotamus 
in ^Regent’s Park takes his tub regularly in spite of the 
east winds so prevalent in the spring, which remind one of 
the glacial period , and the tiger crosses the frost-bound 
rivers of the Amoor to prey upon the reindeer. The lion, 
now found only in the south, lived in the days of Hero- 
dotus in the inclement mountains of Thrace. It seems, 
therefore, to us, that any argument based upon fossil 
animals as to a warm intcr-glacial period, is worthless. 
And further, it is obviousi) unfair in treating of the fauna 
associated with man to adopt the forensic device of 
choosing some witnesses to the exolqsion of others. It 
would be as easy to prove the climate in question to have 
Vql. xvr.— N o. 397 


been temperate from the associated remains of bison, 
stag, and horse, as it would be to prove it to have been 
arctic from the associated musk sheep, lemmings, and 
reindeer. It was probably a varying climate, with great 
extremes, similar to that in Central Siberia, in which the 
summer heat and winter cold are very severe. 

The fossil mammalia of the pleiostocene tell us nothing 
as to the relation of man to the glacial penod. The 
Arctic species invaded Europe probably from Asia, while 
ihc ice was finding its way southwards from the mountains 
of Scandinavia, and occupied the area north of the Alps 
and the Pyrenees, 'w/iAe the confluent glaciers covered 
the area north of the valley of the Thames. When the 
ice ultimately retreated they followed it, and thus were 
both pre- and post-glacial Nor do the survivals from the 
plciocene age tell us anything, such as the hippopotamus, 
the Rhinoceros leptorhtnu^^ and the Elcphas nutiquu^^ 
since they belong both to the earlier and later pleistocene 
strata, and are also associnted with remains of reindeer, 
and other northern species. The presence of the reindeer 
in all the paliEolithic caverns stamps the age of man as late 
pleistocene, according to Prof. Boyd Dawkins, but it does 
not afford any clue as to his pre- or post-glacial age The 
glacial period is not a hard and f^ast line dividing one 
fauna from another One palxolithic cave, however, in 
this country, that of Pont Newydd, in the valley of the 
Elwy, near St. Asaph, is of well-ascertained post-glacial 
age 

The argument urged in favour of palieohthic man being 
pre- or intcr-glacial, based upon the distribution of the 
mammalia in southern and eastern F.ngland, and id 
France, while they are conspicuous by their absence m 
the glaciated areas of Scotland, Cumberland, and Wales, 
was met by the view that the barren areas were covered 
with ice, while other districts further to the south were 
occupied by the animals. The hypothesis that the uplands 
of Wales and Northern Brit.ain were ever stocked by the 
same animals as the fertile nver-bottoms of the south, 
seems to us little less than absurd. Vet this is necessary 
for the view that their remains have been removed from 
the barren areas by the subsequent grinding of the ice- 
sheet. 

In the course of the discussion the reputed cases of the 
occurrence of palueolithic remains m the deposits older 
than the post-glacial were minutely criticised Prof. 
Busk stated that the fibula of the Victoria Cave, formerly 
supposed to be human, was altogether too insignificant 
a fragment to base any conclusion upon as to man's 
antiquity. Two small cut-bones, however, of goat were 
brought forward by Mr. Tiddeman in support of the pre- 
or inter-glacial age of man in the Victoria Cave On the 
other hand, it was urged that these were derived from the 
superficial stratum containing Roman coins and potteryi 
&c , in which they were very abundant, From the nature 
of the cuts It seems to us that if it be established that 
they were discovered in the undisturbed stratum along 
with the hysnas, they would prove not only the presence 
of man, but of a user of a knife or chopper of bronze or iron. 
The absence of the goat, also (probably a domestic ani- 
mal) from all undisturbed pleistocene deposits in thi^ 
country, and in France, Belgium, and Germany, renders 
it very probable that the animal was introduced into those 
regions after the close of the pleistocene age But even 
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supposing that these difficulties be got over, the age of 
the deposit in which these fragments are stated to have 
been found is a matter of dispute in which the authorities 
arc about equally balanced on either side 

The asserted inter-glacial age of the river gravels con- 
taining palaeohlhic implements proved equally unsatisfac- 
tory. The cases supposed to be decisive of the question 
in the neighbourhood of Brandon and Thelford, were 
considered by Prof. Hughes to throw no light upon it, 
sm^e the deposits above them, supposed to be boulder 
clay, are not boulder clay tn situ. It was forcibly urged 
by several speakers, and especially by Prof Prestwicli, 
that the flint implemenl-bearing strata arc proved by their 
position in the valleys to be later than the glaciation of 
the district, in every case where it has been glaciated, or 
in other words, that they are decidedly of post-glacial 
age. 

The general question of the antiquity of man m Europe 
was not discussed, although we gathered that the evidence 
of the presence of man in the Italian pleiocenes was not 
considered satisfactory. The general impression left 
upon our minds is that in Britain there is no evidence of 
any palx'olithic men, either in caves or the nver-deposits 
of an age older than post-glacial, and that the discoveries 
of the last fourteen years have merely given us interesting 
details as to the palxolithic savage, without telling us 
anything of his relation to the glacial period. 


THE VALUE OF NATURAL HISTORY 
MUSEUMS 

W ELL-arranged museums are valuable to the slate in 
many ways. The technological department ought 
to show in what new directions capital may and may not 
be invested ; the geological and mineralogical should point 
out in what kind of rock and in what parts of llic earth’s 
crust ores and minerals arc to be sought, and should save 
the expenditure of money in useless trials The museum 
of the Royal School of Mines lu jermyn Street performs 
these functions But they arc valuable in a still higher 
sense as encouraging a love of knowledge for its own 
sake apart from any selfish aims. The visitors to the 
British Museum, however frivolous they may be, leave it all 
the better for having been there. It is impossible that they 
should not carry away some sort of idea, which otherwise 
would not have occurred to them, even if it be merely the 
recognition that outside their daily lives there is a world 
of knowledge vast and indefinite, but real and tangible. 
In this respect museums are educators of the masses, 
offering them a means of culture which would otherwise 
be out of their reach, And lastly, as instruments of 
training in natural history they are, as I have already 
observed, as necessary to the student as collections of 
books to the student in arts. 

Natural history pursuits are in themselves one of the 
forms of higher education, and one that is especially 
adapted for the culture of the lower, sometimes falsely 
termed the working classes —as if the higher classes worked 
neither with head nor hand. In proof of this 1 may quote 
the following example, which I am free to mention by the 
death of the man to whom it relates. Some years ago a 
mechanic, one of the evening class students at Owens 
College, took me to see a collection of fossils made by 


a hand ’* in a cotton-mill at Oldham. To my astonish- 
' ment 1 found that it consisted not merely of fossils an 
nature!^ shells, and the like, but of those of coal plants, 
polished, and in many cases cut into slices so as to show 
their minute structure, This had been done by rubbing 
them down on the kitchen floor, cementing them to a piece 
of glass, and then grinding them until they became trans- 
parent. The care and labour implied in a process of this 
kind can only be estimated by those who have tried it. 
But it was necessary to have a microscope to see them, 
and I actually discovered that the instrument which was 
given me to use was made by the man himself, who could 
not afford to buy more than the lenses, which he mounted 
in tubes that were made to slide in each other after the 
manner of a telescope He was also a good local botanist. 
His collection of fossils, along with another made by a 
friend of his under similar circumstances, furnished 
the materials on which Prof. W. C Williamson has to 
a great extent founded his admirable memoirs on the 
coal-plants, now being published by the Royal Society. 
From time to time I saw a good deal Of my friend, and a 
man more completely lifted out of the usual level of his 
class into what I may call the unselfish horizon 1 never 
met This could be traced directly to the scientific pur- 
suits to which he was led by seeing somebody one day 
pick up a piece of coal shale, and hearing him say that 
there was a fish scale in it. He disbelieved this, examined 
for himself, took to collecting, and ultimately became 
what he was, devoting his early mornings and his late 
evenings not merely to collecting but to knowing. His 
knowledge embraced other things than natural history. 
James Whittaker, of Oldham, may be taken as a type of 
the effect of natural history in elevating a man s character. 
He 15 the representative of a small, though very impoi'iant, 
body in the Northern Counties, a body which would be 
largely increased by the foundation of museums of the 
light sort. From personal contact with men like him I 
have arrived at the conclusion that in this direction we 
have a means of spreading culture among the intelligent 
mechanics, artisans, and mll-hands, who go neither to 
church nor chapel, who do not read very much, and very 
often have no aims higher than those of the mere animal 
life. Had they access to museums on holidays and in 
the evenings, I am sure that the receipts of public 
houses would ultimately be lessened. At present they 
I have few recreations and little chance of self-improve 
ment , for the so-called mechanics’ institutes, which were 
originally intended for them, have generally passed into 
the hands of the class immediately above them. 

W. Boyd Dawkins 


PHYSIOLOGICAL AESTHETICS 
Physiological AEsthetu\, By Grant Allan, BA. 8vo, 
(London : Henry S. King and Co., 1877.) 

W E have here a little work of some 300 pages, which 
deals with the philosophy of esthetics almost 
exclusively on its physiological side. Of course, in thus 
restricting his subject, the author neglects all the more 
subtle and intricate parts of that philosophy ; but every 
competent reader will agree with him that it is desirable, 
for the purpose of analysis, to separate as distinctly as 
possible the physiological from the psychological elements 
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of aeathetrtv. For although the two classes axe intimately 
blended In reality, this only makes it the more desirable 
to eliminate the one from the other in our analysis ; so 
that we may perceive, as clearly as we can, how much of I 
the total effect which our cEsthetic consciousness supplies 
admits of being resolved into simple constituents, ^nd 
how much remains over as complex constituents Now 
111 this respect Mr. Allan has profited well by the expe- 
rience of previous writers ; for while he treats his subject 
very thoroughly so far as it can be treated on the lower 
basis of physiology, he never permits himself to be 
tempted into the alluring superstructure of pure psycho- 
logy. So rigidly, indeed, does he " stick to his text/' that 
an uninformed reader might peruse the whole essay, and 
scarcely receive a hint that there is such a thing as ^‘the 
association theory in existence ; while the names of 
Burke, Reynolds, Alison, Knight, Stewart, and Jeffrey 
are not even once mentioned. 

The scope of the treatise being thus carefully confined 
to the more simple factors of our aesthetic emotions, space 
is afforded for a full exposition of numerous facts and 
theories relating to this important sub-division of psycho- 
logical science. And, on the whole, the work has been 
well done, The arrangement is good, the style admirably 
lucid, and the spirit throughout scientific. True, there 
are no ideas of a strikingly original character, but a 
judicious compilation of facts already known, and a philo- 
sophical discussion of the more important theories which 
have been raised upon them, would be features in a work 
sulTicient of themselves to make the latter a valuable 
addition to the literature of festhetics Mr. Allan, how- 
ever, has done more than this. In his dedication he 
characterises his work as a “ slight attempt to extend in 
a single direction the general principles which he (Mr 
Herbert Spencer) has laid down , ” and in this attempt 
we must allow that our author has been successful. 

Setting out wiih Ihe object of exhibiting the purely 
physical origin of the sense of beauty, and its relativity to 
our nervous organisation, ' Mr Allan begins by "invcsti- 
gaiing the nature of Pleasures and Pams generally.” The 
most important part of this discussion is that in which he 
criticises the law thus enunciated by Prof Dam M States 
of pleasure are concomitant with an increase, and states of 
pain with an abatement, of some, or all, of the vital func- 
tions." On this law is remarked, with justice, “in its 
endeavour to be antithetical, it misses the real relationship 
between Ihe two states. If pleasures were the psychical 
concomitants of an increase of the vital functions, then 
our two greatest, if not our only pleasures ought to be 
digestion, and repose after exertion . . . Mr. Dain has 
sighted this difficulty, but, not perceiving its full force, 
has endeavoured to avoid it by a supplementary theory of 
stimulation, which appears to tne far more important than 
his main law, I believe the true principle of connection 
to be this : Pleasure is the concomitant of the healthy action 
of any or all of ihe organs or members supplied with 
afferent cerebro- spinal nerves, to an extent not exceeding 
the ordinary powers of reparation possessed by the 
system. And just as the two laws are not exactly anti- 
thetical, so too the feelings themselves are not directly 
and absolutely opposed to one another as will be seen 
in the sequel - - • In short, it will be seen that while 
Prof. Bain refers pleasure to an tnerease In the efficiency 


of the organism, it may better be regarded as the concomi- 
tant of a normal amount of activity in any portion or the 
whole of the organism.” Thus “ every activity when not 
excessive nor of a sort to prove destructive of the tissues^ 
is doubtless in itself faintly pleasurable . . , but owing to 
the commonness and faintness of the feeling, wc habit- 
ually disregard it,” Neverlhelcss, when the whole 
organism is “ under the influence of abundant food and 
good rest, the general stimulation of the nerves produces 
a consciousness of massive pleasure.” Moreover, “the 
special stimulation of a single organ whose periods of 
activity aic long intermittent, and which is at the culmi- 
nating point of its nutrition, produces consciousness of 
acute pleasure" From considerations such as these, 
illustrated by a large number of subsequent examples, 
there is deduced the general formula, that ^ the amount 
of pleasure is probably in the direct ratio of the number 
of nerve fibres involved, and m the inverse ratio of the 
natural frequency of stimulation” Hence it is that the 
possible intensity of pleasures can never approach the 
possible intensity of pains ; for while the organism, nr 
parts of It ; may be reduced or injured to a large extent 
before loss of sensibility supervenes, “ efficient working 
cannot be raised very high above the average.” Hence, 
too, “ the :esthelically beautiful is that which affords the 
maximum of stimulation with the minimum of fatigue or 
waste, in processes not directly concerned with vital 
functions." ^ 

Such may be said to be the foundation on which the 
present system of “ Physiological yEsthcUcs ” is raised. 
Thus, to select a few among the copious illustrations which 
are offered — "The vulgar are pleased by great masses 
of colour, especially icd, orange, and purple, which give 
their coarse nervous organisation the requisite stimulus , 
the refined, with nerves of less calibre but greater dis- 
crimmativcness,” require delicate combinations of compte- 
mcntiiftes. Similarly m music, the complex harmony of a 
Bach's fugue pleases the cultured car, while a chorus of 
Offenbach, or the boisterous mtlody of a comic song, is 
more gratifying to the common people Again, the 
aesthetic superiority of musical tones over mere noises is 
naturally explained by the fact, that “ while the nervous 
apparatus for the perception of the latter receives frequent 
btimulaLion, each portion of the nervous apparatus for the 
perception of the former is comparatively seldom stimu- 
lated " Similarly, of course, simple tones arc* musically 
" poor,” because they " can only arouse a sympathetic vi- 
bration m a single one of Cortis's organs while tones 
rich m harmonics are musically "full,” because they 
siimulale a correspondingly greater number of Cortis^s 
organs. Beats^ again, are disagreeable, because " the ear is 
conscious of each separate interruption of the tone, and 
each subsequent reinforcement,” thus receiving a destruc- 
tive amount of intermittent stimulation. Similarly, though 
in a lesser degiee, with <in ny nance , and similarly, too, 
with the optic nerve, when flashes of intermittent light 
follow one another too rapidly for the receptive material 

■ Tlie lalier qiialirmiion ari»!i Trom a lengiliy ducuntion In whinh Mr/ 
SpcLt-rr'b viiw as 10 ihe origin of Ihe Play-lnatinct Trom a auperfluiiy of 
nervoiiB energy 11 explained Hub is explained In order that ihe eithanc 
reelings, winch by ihe theory are supposed ro have a similar ortgio, maybe 
analyiiciilLy diflcreniinted from the pVyful reelings— the diximctu>n beixveen 
Art and Play being suppoie d to caniiisi largely ii\ the fact that wfaiU the 
llUter has reference to ihe over-red motor /ibres, lha former has rerereiiLe 10 
the overfed aenwry /ihres, "ihe orfani of aigtn, heanng, &c/' or "the 
pafSive aide cf our nature ' 
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to undergo repair during the intervals of darkness* The 
seslhctic supenority of the analytic colours over black, 
white, and grey is explained by considerations analogous 
to those which have just been mentioned in the case of 
musical tones and noises ; while harmony of colours is 
treated in the same way as harmony of sounds. A some- 
what curious speculation is ventured to explain the appa- 
rent deficiency of the rcd-perceivmg elements “It is 
clearly desirable that the eyes of the frugivorous animals 
should be plcauirahly stimulated by reds, oranges, and 
purples ; and the simplest contrivance for cflecting this 
end would be to give the greatest possible rest to such 
elements as answer to stimulations of these orders. Ac- 
cordingly, they ought only to be excited by comparatively 
powerful s imiilations of their proper kinds.” 

Adopting Mr. Spencer’s view ^ as to the ideal being a 
faint central stimulation of such nerve-fibres as would 
receive strong peripheral stimulation by the reality, Mr. 
Allan carries his analysis to the limit where “Ph>sio- 
logical Aisthelics” must end, and where Psychological 
Aesthetics ought only to begin Space, however, will not 
allow us to follow him into this division of his subject. 
Enough has been said to show that his work deserves the 
attention of psychologists ; and it may be added that as 
he throughout clearly explains both the physics and the 
physiology of his subject, his entertaining little treatise 
will prove instiuctive to any general readers who may be 
desirous of observing the intimacy of those relations 
between psychology and the lower sciences, which the 
magnificent generalisations of recent years are now every 
day bringing into clearer prominence 

George J. Romanes 


01 //^ BOOK SHELF 

Sehei Plants readily Eh foi Industrial Culture or 
Naturalisation in Victoria , with Indications of their 
Native Countries and some of their U\cs. Uy Baron 
F von Mueller, CMC, F.RS, (Melbourne 

McCarron, Bird, and Co.) 

This is another form of Baron Mueller^s numerous and 
widely-spread contributions to the Acclimatisation Society 
of Victoria — numerous we say, because the Baron’s pen 
IS always at work upon botanical matters, the considera- 
tion of useful plants being apparently one of his favourite 
ihemes, and widely spread, because these papers on 
“ select plants ” seem to have been freely distributed not 
only in Australia and in this country, but also in America, 
where indeed some portion, if not all, have been repub- 
lished. The present issue, Baron Mueller tells u^ is a 
rearranged and largely supplemented form, whicn has 
been taken up by the Government of Victoria, and pub- 
lished under their authority. The book, which numbers 
some 293 pages octavo, contains references to an im- 
mense number of plants, the information attached to each 
being brief but withal accurate. The generic and specific 
names are arranged alphabetically from beginning to 
end, and this arrangement is perhaps the best /or general 
use. After the scientific name, the vernacular name is 
given, then the geographical distnbution or habitat, fol- 
lowed by a note as to the nature of the plant, whether a 
tree, shrub, or what not, and finally a brief descnption of 
its properties and uses. As a proof that Baron Mueller 

' Here, u indeed in moiC other placei, Mr Allan does nut express his 
ohlitfatiouB Douixleke, having a piychi^ogLca] public ill view, he thought 
It superfluous In state lUe sources from wKkJi such well-known conceptions 
hnvB Bpning , but as his work u In nil other nspccu adspled to buHsr* 
iaformed leaders, ic would hsve been de^imblr, on tbeir acccunt, to have 
supp’icl' ilii uin 


has corrected this latest issue of his papers, down quite 
to the present time we may mention that under 
tabacum^ Laltakia tobacco is included, and it is only within 
a comparatively recent date that Mr, Thiselton Dyer has 
shown this to be right, nearly all previous writers having 
attributed it to N. rustua. At the conclusion of the book 
a very good plan is adopted of classifying the plants 
mentioned under distinct heads referring to their uses ; 
thus, under alimentary plants, the generic names of all 
such are placed , the same under dye plants, fibrous 
plants, and so on. A good index is given of vernacular 
names only, which is quite sufficient when it is remem- 
bered that the scientific names are arranged alphabeti- 
cally throughout the book. 

Notes on the Ancient Glaciers of New Zealand. With 
Map. By J C Russell Reprinted from the “ Annals 
of the Lyceum of Natural History” (New York. 
November, 1876.) 

Mr. Russell was attached to the U.S Transit of Venus 
Expedition, and finding himself stationed on the shores of 
Lake Wakatipu among the snow-fields and glaciers of the 
South Island of New Zealand he read what had been 
written on the ice-work of that region and supplemented 
his reading by the personal observations recorded in 
these notes. Though he does not add any important 
new fact to our previous knowledge he gives an interest- 
ing lesuml of the physical geography of the glacier region, 
pointing out the evidence lor the former greater extension 
of the ice-fields of New Zealand, and dwelling especially 
on the proofs of enormous erosion shown by the valleys 
and lakc-basins. 


LETTERS TO THE EDITOR 

CThe Editor dy)n not hoid himself nspomihU fv7 opinions expressed 
by kts correspondents Neither can he unda take to return ^ 
or to co?yf spend with t/u wniets of rejected manuscripts 
No notice is taken of anonymous communuations 
The Editor urgently requests correspondents to keep their Utters as 
short as po utble The pressure on hu space is so great that it 
IS impossible othirwise to ensure the appearance even of com- 
munuattons containing interesting ana novel facts ] 

Ncctar-sccreting Glands 

1 HAV£ briefly described in vn1 xv. of the LiuLi.i:an Society’s 
Journal^ the nectar-glands found at the base uf the fronds of the 
brake fern {Pteris aquUtna) which are visited by ants for the sake 
of their iweet secretion This case seemed to me to show in a 
striking manner that extra-floral nectar-glands are nut necessarily 
proleciive in function, because the fern has, m England at least, 
extremely few enemies The following extr.act of a letter lately 
received from Frit/ Muller (of Si Cathanna, Brazil) is of con- 
siderable interest in relation to this subject He states that 
“the honey-glands on our Pterts aquihna serve, without doubt, 
to protect the ferns from the deuredations of the leaf-cutting 
ants (lEcodoma), as is the case with Passiflora, LufTa, and many 
other plants. The glands of the I'tens are eagerly visited by a 
small black ant, Crematogaster, of which the (Kcodoma seems 
to stand in great dread On the other hand, when no protecting 
ants are present, 1 have seen (.Ecodoma gnawing the young 
fronds ; here, as in other caies, it is only the young leaves that 
stand in need of protection, the older ones not being attacked 
by the leaf-cutUng ants.” This fact might, no doubr, be used 
as an argument by those who believe that all nectar-glands were 
originally developed as protective organs, and this argument 
would have great force if it could be shown that Piens aquihna 
IS a form which has arisen m countries where protection 'li 
needed , but even in that case there would remam the dilficulty 
of accountmg for the continued functional activity of the glands 
in districts where no such protection 13 required. Or it may be 
said that in past ages the glands on our European Ptena served 
as a protection against enemies which have now become extinct. 
But here we are again met by the difficultv of accounting for 
the continued activity of the glands It is cnaracteristic of evo- 
lution that great changes occur In the functions of organs, and I 
think that ir will generally be allowed that even the must beauti- 
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AUI7 adapted appintiu must have originated in an or^n per- 
forming Bome comparatively simple functioti. The que<itlon at 
Issue may perhaps be slated as follows — In the cases where the 
nectar-gfaudH are now well developed has there been a special 
course of structural development in clo^e relation with the need 
of the plant for protection? Has there been a course of evolution 
such as we may believe has taken place in the formation of 
the food-bodies in Acacia sphicroaphala and Cecropia peltata^ 
or should we not rather believe that the sweet secretion has been 
developed in connection wiih some unknown process of nutrition ; 
according to this view, a well developed system of glands may 
continue merely performing some obscure excretory function, 
and consequently, although the presence of nectar-glands has 
undoubtedly been of the uiiuust importance in delci mining the 
survival of certain species, )et it is hardly fair to assume that 
all nectar glands were originally protective in function. For 
many plants secrete large quantities of sweet fluid, which 
serves no Buch purpose. This argument is given by my father in 
his ** Effects of Cross and Self-Fertilisation"’ (p 402) In addi- 
tion to the facts there given in support of this view, a curious 
case described by Prof. H Hoffmann may be mentioned 
(**Ueber Honigthau,” 1876) He states that numerous large 
drops of sweetish fluid appeared on the under-surface of the young 
leaves of a camellia. He also alludes to a similar abnormal pro- 
duction of honey-dew on an ivy plant 

In the case of introduced plants, we sec how an already 
existing quality may, without any special course of development, 
become of vital importance to its possessor Thus, Mr Helt 
shows (“Naturalist in Nicaragua," p. 74) lliaL the lime. Citrus 
Umouum^ is able to exist in a wild state, because its leaves are, 
from some unknown reason, distasteful (o the leaf-cutting ants , 
whereas the orange, T. aurauiium^ and the citron, C, medica^ 
can only survive with the help of man 

Fi dr Midler concludes his letter with some curious facts on 
kindred subjects . — 

“The extreme variability of the ncctfir-glands on the leaves 
of many plants, is a somewhat remarkable fact. Thus our 
Citharexylon has normally two large glands at the base of the 
leaves, but sometimes ther« is only one, and sometimes none at 
all , besides these there are small glands Bcattered over the 
surface of the leaf, the number of which vanes from twenty to 
none Similar variations occur in the nectar-glands of Alchorfua 
erythrospfrmum i and of a Xanthoxylon It seems to me pro- 
bable that in all the cases at present known, these glands serve 
to attract protecting ants , and I here agree with Delpino, 
although I do not hold with him that caterpillars arc the chief 
enemies which are guarded against by Pheidole and Cremato- 
gaster , but I think with Belt that these Utter ants protect ihe 
plant against ibe leal-cutting species. Indeed it L precisely 
those plants which are free from the attacks of ants that seem to 
be especially well fitted for caterpillars Thus the larv.e of 
Gynaena live on Cccro/ta pdtata^ those of Epualui numilia on 
Alchornca a ythrosptrmum On the Cayicn (?) whose leaves arc 
furnished witU nectar-glands, and are visited by protecting ants, 
the caterpillars of many species of Callulryaa are found Finally, 
a6 far os I know, all the larva: of the genus Heliconius feed oil 
Passidora Moreover, the same relation holds m the case of 
plantB protected in other ways, for instance, by stinging hairs or 
OT poisonous sap How numerous arc the larva; found on the 
European stirging-nettle. In this country we find the cater- 
pillars of ’ Ageronien ’ on the stinging Dalechampia , and 
again those of some species of Danaii on Asclepias, which u 
protected by its milky juice " Francis Darwin 

Down, Beckenham, May 21 


Quartzite Implements at Brandon 

At the recent conference held by the Anthropological So- 
ciety on the present slate of the question of the antiquity of 
man, the president, Mr. John Evans, referred to the finding of 
implcmentB made of quaitzite at Brandon, and remarked that as 
that rock did not exist in the neighbourhood excepting m the 
glacial drift, the imnlemenU must have been made from pebbles 
obtained from the gladal beds, and were therefore of posL-glaaal 
age. Thu statement was made at the end of the meeting when 
there was no opportunity of replying to it, and as its cflect must 
have been great, I shall be onliged if you will allow one who 
bellcvea that none of the paheolithic ImpleinentB are of post- 
glacial mamiiacture to make some RmaikB hpon it. 

Fpr a fuH desenp how of the implement- bearing deposits near 


Brandon I must refer to sn able paper by Mr. J, W. Flower In 
the twenty-fifth volume of the Quarterly yamrnal Ueolopcal 
Society. Gravel Hlll« near Brandon, Is an Isolated hill rising to 
a height of 91 feet above the river, from which It is nearly a mile 
distant. It IS covered with gravel which Is mostly, and In some 
places entirely, composed of quartzite pebbles, Mr, Flower esti- 
mates that three-fourths of the whole are of quartzite. In this 
ihe gravel differs from that of other pits in the neighbourhood of 
Brandon, os for Instance, that at BromhlUj which contains only 
one thirtieth part of quartzoae pebbles. 

At Gravel Hill, along with some hundreds of fliht implements, 
four made of quartzite, similar to that of the pebbles, have been 
found All the implements are usually found at the bottom of 
the gravel, and occasionally lie on the chalk. On the supposi- 
tion that the quartzose pebbles, from which some of the imple- 
ments have been made, were brought by icc in the glacial period, 
some such succession of events as the following must have 
occurred. l Ice, from the north, carried thousands of quartzite 
Btoncs and deposited them in immense abundance over a limited 
area 2 Man afterwards made implements from some ot ihem 
3 The whole of the pebbles were rearranged and formed into 
beds of gravel with the implements at the bottom, whilst the 
distinctive character of the deposit was retained 

This ingenious but complicated theory is not necessary, lor 
quartzose boulders and pebbles are found in deposits much older 
than the glacial period not very far away from the locality, and 
may exist beneath the drift close to it. It haa long been known 
to geologists that there are many fragments of old crystalline 
rock in the upper greenaand They have been described by Mr 
Bonney 111 Ins geology of Cambridge, and very fully by Messrs. 
Sollas and JukesBrowne, who slate that fiogmtnts of gneiss, mica, 
and hornblende schists, talcose schists, granites, vein quart?, grits, 
quartzites, and slates are very numerous in this bed It ranges 
northward from Cambridge, and is lost beneath the surface 
gravels and boulder clays, but it is not at all improbable that it 
may run along to the west of Brandon, and there contain even 
more quartzose fragments than in Cambridgeshire. 

I may remark in conclusion that Mr Flower, in his descrip- 
tion, states, that he is disposed wuh the French geologists, to 
ascribe the outspread of the gravels to some powerful cataclysmal 
action, and that he does not know of any uoulder clays in the 
course of the river from which such a mass of pebblesi could have 
been derived Thomas Deli 

Cornwall House, Ealing 


The Migration of the Swiss Miocene Flora 

Wiiii reference to the route the plants took which formed the 
European miocene flora, I should be glad to know lohy Dr. 
Unger considers ii to have been from America to Europe. He 
sayb “There is more than o/te reason for Lhmking that the 
centre from wiilth our lignite flora has sprung was far away 
from Europe — lu the southern pans of the United States'' 
[yourn of Ifot ,111 17; He thinks ihat the living flora of that 
part of America is the lineal descendant of that which gave 
rise, by aid of “ Atlantis,” to the Swiss miocene flora. But is 
enough known of the miocene flora of the United States to infer 
this? Frof. Hetr says that the methods of comparison he em- 
ployed “ inconteatably prove that Switzerland was inhabited by 
tyiies now scattered over every part of the world [agreeing m 
that respect with the existing Arctic flora], but of which the ma- 
jority correspond with bpeuLb of South U, S. of America , the 
Mediterranean region of Europe ranks second , Asia Minor, the 
Caucasus, and Japan Lliird , the Atlantic Isles fourib, and North 
Holland fifili " (/Vrt? Hist Rev , 1862, p 154, quoted by Oliver) 
Prof. Oliver and Sir Charles Lyell think that Lhe route was by 
Japan, and not by the Atlaniis , but still (Sir Charles, at least) 
from America to Europe Herr, in hia " Pnmxval World of 
Switzerland " (vol 1 p 325, Eng ed ), says the Glyptostrobus 
hctcropkyilus ot Jajpan “ has probably been derived from the 
tertiary species " [jif F.uropc] Simdarly, m comparing the 
Taxodtum diUichum mtocenum with that of America, he ob- 
Bcrves- “It IB very intereBtiog to find that the ancestors of the 
existing Amenan Bwamp-cyprcBses V^ere formerly spread over 
the whole of Europe, as fiar as 78° N. lat. Again, of Selena 
Langsdarfiiy he obMrves : “It probably formed a zone round Lhe 
whole earth in high nortbem latitudes.'' 

Instead, then, of regarding either Switzerland or the Soilh 
U S. as a “centre,” 1 would suggest that the miocene flora was 
uniformly spread over the whole of the regloiis bordering the 
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entire Arche circlep jiut u the Arctic flora 11 now ; AsUi Japan, 
and North-West America being then continuous ; that as the 
dlmute became cooler in the pliocene epoch, it was dnven 
southwards along every meridian, its descendants now exialing in 
the localities above mentioned It will be seen that these form a 
belt all round the globe, roughly speaking, between the 30th and 
40th parallels of latitude Migration to some extent might have 
taken place along that belt, but the great migration I suggest 
was probably from north to south, and not from east to west, or 
versa. 

The above theory is simply an adaptation of that given by 
Dr, Hooker for a similar dispersion of the existing Arctic flora, 
which replaced the temperate floras of Kurope, Asia, and 
Amcnca , but which on the return of a temperate climate 
retreated northwards as well as up temperate and even tropical 
mountains, perishing, however, m the low lands. 

George Hlnslow 

The Fertilisation of Orchids 

While botamsuig this spring in Tortugal, I was struck with 
the fact that scarcely one of the orchids— species of Ophrys 
principally — that I had collected for my herbarium, or exa- 
mined in the field, seemed to be fertilised, for none presented 
the least indication of having had pollen applied to its sLigmatic 
surface , and I examined flowerg in every stage of expansion, 
from the opening of the bud to the withered and shrunk up floral 
envelopes Each one, I remarked besides, contained its own 
pollinia, their caudicles in their respective glands and in their 
natural position 1 was so struck with this, that one day 
(March 31) I gathered and examined forty -five diflcrcnt flower- 
heads, and of all these only one was found to have pollen-grams 
on its sligmo, and all, the fertilised one included, had their 



containing many acres of land, clothed in spring with a rich 
flora, and a favonrile entomological hunting ground, teeming 
With Coleoptera, llymenoplera, and the commoner Lepidoptera 
Several of the orchids coutaiued aphides, and a few harboured 
a species of small red ant. 

On April 21 I again made similar observations, selecting the 
same place, as it was most accessible to me, and because several 
orchidcEc grew therein the greatest profusion On this occasion 
I examined over thirty flowers — none of them the same as I had 
examined in March, for I had plucked these nt the time, but 
there was not one that did not possess its pollinia, and, as on the 
previous occasion, nouL of them ihowed any appearance of 
having had pollen-grains m contact with their silgraos. 

Yet the Tapada, during the spring, pioduces these orchids by 
the ihcuisond, vigorous, htallhy, iwcct-hmelling plants, and m 
sunny days Us air is perfectly alive with insect life, as I have 
said, of every kind. Henry O. Forbes 

Old Hall, Highgale, N ' 


New Meteor Kadiant 

The *' two remarkable meteors " closely following each other, 
observed by Mr Hope on May 13 (Nafurk, vol, xvi p. 43), 
proceeded most probably from a shower in the small southern con- 
Btcllalion Crater Your correspondent describes (he point of first 
appearance as a hitle south of Arcturus If this means about 
7^ or 8"' below that star, ihen the observed courses accord well 
with the centre indicated, which is apparently quite a new radiant 
From the Italian catalogue of 7,512 meteor paths (observed by 
bcbiaparelli, Denza, and others in 1872) which I have lately 
been reducing, 1 found this shower at K A. 170°, Dec 10" 3 
(nenr t-S Cratcris) for May 3- 15 from nme meteors 
Ashley Down, DnstoJ, May 27 W F Di nning 


Gf/A> ASTRONOMICAL COLUMN 

Anj’HELM's Sj'AR 01 ' 1670. — The small star which is 
very close to the position of this object, as determined 
from the observations contained in LemonnieFs “ Histoire 
Celeste," deserves to be closely watched, as there is more 
than a suspicion of its variation within narrow limits. 
Thus in August, 1872, it was exactly equal to a star which 
follows it 12 5 b. in R.A., 4'g to the north; while in 
November, 1B74, it was as certainly fainter by half a 
magnitude. This small star precedes the variable S. 


Vulpeculs 43'6 s., and is north of it 2' ii"; two other 
small stars follow less than 2' from the parallel, 22 ‘4s. and 
306s. respectively. 

Prof Schonfeld found the place of AntheWs star from 
the observations of Hevelius and Picard, 

R.A. igh. 41m. 37s. N.P.D. 63" 2''3 for 1855 0. 

The place of the suspicious star alluded to above is, for 
the same epoch, 

R A. igh. 4rm. 43*5. N.P D 63° 2' 

It was meridionally observed at Greenwich in 1872. 

D^Arrfsi's Comet — As yet we hear nothing of obser- 
vations of the short-period comet of D'Arrest, for which 
M. Leveau has worked so laboriously, with the view to 
facilitate its discovery at the present return. The inten- 
sity of light was at a maximum about May 22, but dimi- 
nishes gradually during the summer. Nevertheless, early 
in August it IS still of the same amount as when Prof 
Schmidt discontinued his observations at Athens in 
December, 1870, at which time he staled he could have 
followed it longer but for the want of an ephemcris 
Subjoined arc the Cornells calculated positions during the 
absence of moonlight in the present month, for Paiis 
noon — 
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Though the comet will not arrive at its least distance 
from the earth during the present visit (i'396) until 
October 20, It passed its perihelion on May 10. The 
period of revolution is now 2,434 days, or 35 J days longer 
than at its last appearance in 1870. 


The D'Angos Comtt of 1784— Perhaps no person 
who has been occupied in astronomical observation and 
calculation has obtained for himself, rightly or wrongly, a 
more unenviable notoriety than the Chevalier D’Angos, 
who, in the latter part of the eighteenth century, was 
possessed of a small observatory m the island of Malta. 
From the unusual character of some of his statements his 
name came to be associated with anything in the way of 
observation that appeared to be apocryphal, and wc find 
not only Zach was m the habit of terming doubtful asser- 
tions “ but even Pasterff, wha himself put 

upon record more than one suspicious statement, appeared 
to consider that he was establishing the good faith of an 
observation of a comet m transit across the sun’s disc by 
declaring that it was not an observation made '' h la 
D’Angos " We pass over on this occasion the reported 
observations by D’Angos in 1784 and 1798 of a comet or 
planet upon the sun, with the view to presenting the reader 
with a brief outline of the actual state of a case that has 
been open to still greater suspicion, viz , his observation 
and calculation of what appears in some of our catalogues 
as the second comet of 1784 ; and we may be pardoned 
for bringing together here particulars which though pro- 
bably known to those who have access to a good astro- 
nomical library, are not so likely to be within the cognisance 
of those who cannot command such a collection. And fur- 
ther, It is almost essential to bring the mam points in the 
case into one view, to enable the reader to judge for him- 
self whether D’Angos is deserving of the opprobrium 
which has been cast upon him or not. 

Writing from Malta on April 15, 1784, D’Angos apprised 
Messier at Paris that he had discovered a comet in Vul- 
pecula on April ir, and he inclosed two approximate 
positions observed on the mornings of these days. He 
stated that the comet was very small, without tail, and 
with only " a slight appearance of nebulosity." Messier 
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did not receive this letter until May 14, when he sought 
in vain for the comet Pingrd who wrote before any sus- 
icion had been raised with respect to D'Angos, attn- 
uted this to Its having in the interval receded to too 
great a distance from the earthj or having attained too 
great south decUnalion. It appears that Messier did not 
receive any further observations from Malta, but D'Angos 
some time afterwards communicated to him elements of 
the orbit, calculated by himself, and it was to be presumed 
with the aid of further positions The observatory at 
Malta was burnt at a subsequent period, and the whole of 
the papers, &c , of D'Angos were stated to have fallen a 
prey to the flames, so that it was supposed in France that 
the observations were irrecoverably lost. Burckhardt had 
endeavoured by successive hypotheses to extract some 
idea of ihe nature of the orbit from the two rough observa- 
tions which he had received, and as his results differed 
widely from those of D’Angos, and even the elements of 
the latter did not represent these obseivations, Dclainbre, 
at the instance of Burckhardt, wrote for further particu- 
lars. In reply, D'Angos stated that he had only saved 
from the fire his meteorological journal, in which, under 
date April 22, was mentioned an observation of the 
zodiacal light, without any reference to the comet, whence 
he concluded that on this date the latter was no longer 
visible. 

This assertion will appear a most extraordinary one 
when It IS stated that so far from the observations being 
lost, they had appeared m a memoir drawn up by D'Angos 
himself, m a periodical conducted by Bernoulli and 
Hindenbcrg, entitled — Mti^azin Jur 7 fine und 
an^ewandte Mathcmattky Leipzig, 1786, where they were 
discovered by Olbers, as he mentions m a letter to Encke, 
inviting his discussion of them. Positions of the comet 
in longitude and latitude are there given for fourteen 
nights between Apnl 10 and May i, and they aie followed 
by the elements of the orbit, which D'Angos says he had 
calculated from them. 

Zach in 1812 had suspected that the observations of 
the second comet of 1784 were imaginary, and had 
suggested that the orbit should be omitted from the cata- 
logues, but he adds as he had only great piobabilities 
and moral, not mathematical, proofs to support his view, 
he did not insist upon it To provoke an explanation, 
however, he stales he had enveloped ce mysl^re 
d'lmquit^” in a problem in voL iii of his Correspondance 
Astronomiqui^ where he printed a senes of positions of a 
body, which he invited his readers to explain, and which 
puzzled Olbers and Bessel who failed, like others, to dis- 
cover Zach's meaning. Burckhardt also on receiving 
intimation from Olbers of hi 9 having brought to light 
what purported to be the observations of D'Angos, re- 
marked upon the importance attaching to the circum- 
stance, since it might lead to proof that they had been 
fabricated. 

It remains to describe in a future note or notes, the 
results of Encke’s investigation and of later inquiries 
relative to the comet of D’Angos. 


PROF. SYLVESTER ON TEACHING AND 
RES larch I NG^' 

I N the address of Prof. Sylvester at the Johns Hopkins 
University, to which we have already referred, he 
spoke as follows on the above subject ; — 

Let me take this opportunity of making my profession 
of faith on a subject much mooted at the present day, as 
to whether the highest grade of university appointments 
should be conferred with or without the condition of 
teaching annexed. 

I hesitate not to say that, in my opinion, the two 
functions of teaching and wor^png in science should 
never be divorced. I believe that none are so well fitted 


to impart knowledge fif they will but recognise as existing, 
and take the necess.iry pains to acquire, the art of pre- 
sentation) as those who are engaged in reviewing its 
methods and extending its boundaries — and I am sure 
that there is no stimulus so advantageous to the onginal 
investigator as that which springs from contact with other 
minds and the necessity for going afresh to the founda- 
tions of his knowledge, which the work of teaching im- 

I loses upon him I look forward to the courses of 
ecturcs that I hope to deliver in succession within the 
walls of this university as marking the inauguration of a 
new era of productivity in my own scientific existence ; 
nor need I consider any subject too low (as it is some- 
times foolishly termed) for me to teach, when I remember 
to have seen the minutes of the conversation held between 
the delegates of the Convention, at the time of the French 
Revolution, and the illustrious Lagrange, the son of the 
pastry-cook of Turin, possibly the progenitor of the 
Marquis Lagrange, of turf celebrity (Citoyen Lagrange, 
as he 13 styled in the record), who, when asked what 
subject he would be willing to profess for the benclit of 
the community, answered meekly, "I will Iccluie on 
Arithmetic." 

At this moment I happen to be engaged in a reseaich 
of fascinating interest to myself, ana which, if the day 
only responds to the promise of its dawn, will meet, I 
believe, a sympathetic response from the Professois of 
our divine Algebraical art wherever scattered through the 
world, 

These are things called Algebraical Forms. Prof 
Cayley calls them Quantics. These arc not, properly 
speaking. Geometrical Forms, although capable, to some 
extent, of being embodied in them, but rather schemes of 
processes, or of operations for forming, for calling into 
existence, as it were, algebraic quantities 

To every such Quantic is associated an infinite variety 
of other forms that may be regarded as engendered from 
and floating, like an atmosphere, around it — but minute in 
number as are these derived existences, these emanation^, 
from the parent form, it is found that they admit of being 
obtained by composition, by mixture, so to say, of a 
certain limited number of fundamental forms, slandaid 
rays, as they might be termed in the Algebraic Spectium 
of tne Quantic to which they belong And, as it is a 
leading pursuit of the Physicists of the present day to 
ascertain the fixed lines in the spectrum of every chemical 
substance, so it is the aim and object of a great school of 
mathematicians to make out the fundamental derived 
forms, the Covariants and Invariants, as they are called, 
of these Quantics. 

This IS the kind of investigation in which I have, for ihe 
last month or two been immerted, and which I entertain 
great hopes of bringing to a successful issue Why do I 
mention it here ? It is to illustrate my opinion as to the 
invaluable aid of teaching^to the teacher, in throwing him 
back upon his own thoughts and leading him to evolve 
new results from ideas that would have otherwise re- 
mained passive or dormant m his mind. 

But for the persistence of a student of this University 
in urging upon me his desire to study with me the modern 
Algebra I should never have been led into this investiga- 
tion ; and the new facts and principles which I have dis- 
covered in regard to it (important facts, I believe,) would, 
so far as I am concerned, have remained still hidden in 
the womb of lime. In vain I represented to this inquisi- 
tive student that he would do better to lake up some other 
subject lying less off the beaten track of study, such as 
the higher parts of the Calculus or Elliptic Functions, or 
the theory of Substitutions, or I wot not what besides 
He stuck with perfect respectfulness, but with invincible 
pertinacity, to his point. He would have the New 
Algebra (Heaven knows where he had heard about it, for 
It IS almost unknown in this continent), that or nothing 
I was obliged to yield, and what was the consequence ^ 
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In trying to throw light upon an obscure explanation m 
our icxt-book, my brain took fire, I plunged with re- 
quickened real into a subject which I had for years 
abandoned, and found food for thoughts which have 
engaged my attention for a considerable time past, and 
will probably occupy all my powers of contemplation 
advantageously for several months to come. 


OUR INS ACT FOES 

important conference was held at the Society of 
Arts on Tuesday afternoon on the subject of insects 
injurious to agriculture and methods of stamping them 
out Its origin was a proposition by Mr. Andrew Murray 
(who has had the arrangement of the collection of eco- 
nomic entomology made by the Science and Art Depart- 
ment), which he laid before the Lord President of the 
Council. The proposition was printed by order of the 
president, and copies were sent to the agricultural socie- 
ties and chambers of agriculture of the country. After 
the proposition had been before them for two months and 
there was no indication of any notice being taken of it, it 
was arranged that a conference of delegates of agricultural 
societies should be held at the Society of Arts. The Duke 
of Duccleuch, K G , took the chair, and there were present 
representatives of the Scottish, Cheshire, Warwick, Hamp- 
shire, and Banbury Chambers of Agriculture, the Farmers' 
Club, Dr Maxwell Masters, representing the president of 
the Royal Society, Prof. Voelcker (chemist to the Royal 
Agricultural Society), Mr. Sewell Reed, M.P., &c. The 
conference was opened by a paper read by Mr. Murray 

The paper commenced by assuming as an axiom that, 
besides the occasional great injury done by insects, by 
which whole districts are ravaged, a continual drain is 
constantly kept up by them, which constitutes a very 
perceptible percentage of deduction from the cultivators' 
profits ; ana, further, that where this loss can be pre- 
vented at less cost than the loss it occasions, it should be 
prevented. 

It next maintained that, if we wish to rid a district or a 
country of an injurious insect, to be effective, any attempt 
to do so must be simultaneous and combined, for to what 
purpose would it be if one man cleared his farm if 
his neighbour did not clp.ir his ; or if the one cleared 
his one year, and the othci cleared his another? A 
central authority, therefore, is needed to secure united 
action. 

It next considered the various ways in which the insects 
injurious to agnculturc might be extirpated The first, 
the simplest, the most powerful, and the most eHicient of 
these IS county or district rotation of cropping. Farmers 
know well enough the advantage of a rotation of cropping 
(or its equivalent) on their own farms. By long-continued 
growth of the same crop on the same land the soil 
becomes exliausted of some of the elements necessary for 
the proper development of that kind of crop, and a change 
of crop brings other elements into use, and relaxes the 
demand upon those that have been too much drawn 
ipon. 

Exactly the converse of this takes place with regard to 
certain insects. The great majority of vegetable-feeding 
insects do not feed on all kinds of plants indiscriminately; 
most of them arc restricted to one kind of plant, and if by 
cultivation of that plant its numbers arc enormously in- 
creased, so will naturally be the number of the insects 
that feed upon it ; while, if we should cease to grow that 
plant, the number of the insects would correspondingly 
diminish. Thus, for instance, if a district is almost 
entirely in pasture, there will be very few wheat-feeding 
insects in it, but if it is turned into a wheat country they 
will be myriads If these numbers reach such a pitch as 
to deteriorate the crops the remedy is plain. Change 
the rotation, and grow some other crop instead of wheat. 


Most of the wheat insects are only annuals. If they 
could be banished for one year they would be banished 
entirely, or until re-introduccd. Now, if there were a 
controlling authority, what would be easier than to say to 
the fanners, “ Gentlemen, in the common interest you 
will substitute barley for wheat in your next year's rota- 
tion,” The insect, deprived of its proper nidus, must then 
either lay its eggs in an unsuitable place where they 
will perish, or have recourse to the pasture fields for 
Triticum or other suitable grasses. By this, of 

course, the fly would not be exterminated, but its numbers 
would be so reduced as to render it comparatively harm- 
less, at all events for a time, when, if it again reappeared 
in force, the same means of defence would be resorted to. 
Nay, it might be so arranged that two or more counties 
might brigade themselves together, so as to establish a 
permanent see-saw by which they should play into each 
other’s hands. But no single man can carry out such a 
rotation. He may try it upon his own fields, but they 
will be replenished continually from the fields of his 
neighbours, unless they at the same time are compelled 
to follow the same rotation. 

Mr. Murray then went over the various other means of 
extirpation — picking and burning infected plants, the 
collecting caterpillars, poisons, and Jocal remedies, in 
relation to which he drew attention to the destruction of 
what are called ticks and lice upon sheep. Everyone 
knows how readily such vermin can be communicated by 
contact or even proximity, and jt does seem a very hard 
case that a man, who has kept his flock clean by taking 

roper precautions, should be liable to have them infected 

y a neighbouring neglected flock, by stray sheep, or even 
by sheep passing along the road. It is said that, cateris 
partdus, Cne difference in value between a sheep that has 
been kept clean for the season and one that has been 
worried by vermin will be zor. If that is so it 19 a 
wonder that sheep farmers have not long since clamoured 
for some supervision. 

At the conclusion of the paper the following resolution 
was put from the chair and carried " That thanks are 
due to the President and Lords of the Council for having 
brought the subject of insect damage under the con- 
sideration of the agricultural bodies ot the kingdom.” 

Dr. Maxwell Masters moved the next resolution, and 
in doing so said he was charged to express the regret of 
the President of the Royal Society that he was unable to 
be present He spoke of the great ignorance throughout 
the country on the subject of insect damage, and as an 
indication of the amount of damage done, said that half 
the time of the Scientific Committee of the Royal Horti- 
cultural Society was occupied with answering inquiries 
from all parts as to how to deal with insect foes. The 
resolution he moved was, — That much of the loss occa- 
sioned by insects is preventible, and ought to be pre- 
vented.” This was seconded by Mr. Maclagan, and 
carried. 

Mr. Mechi then moved — “ That it properly belongs to 
Government to provide the necessary means for protecting 
cultivators from this loss, as it is only by combined and 
simultaneous action over considerable districts that it can 
be effectually done, and Government alone possesses or 
can obtain the requisite means of enforcing such action.” 

Both Mr. Mccni in moving it and Prof. Voelcker in 
seconding it, spoke of the want of knowledge throughout 
the country on the subject. Mr. Sewell Reed urged it was 
not a question for government but for agricultural socie- 
ties. The resolution was declared carried, though many 
hands were held up against it. 

The last resolution was— “That the President and Lords 
of the Council and the Agricultural Societies of the United 
Kingdom be informed of the opinion of this Conlerence, 
and ur^ed to take the subject at once into their considera- 
tion, with a view of providing a remedy,” which, after a 
long discussion, vy^as earned. 
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THE VOLCANOES OF ICELAND 

D uring the past year the Danish Government de- 
spatched the well-known geologist, Prof Johnstrup, 
to Iceland, for the purpose of making a thorough scien- 
tific investigation of the scene of the recent volcdnic dis- 
turbances. A short time since he laid before the Danish 
Parliament a report of his journey, with a brief account 
of the results so far obtained. The fTrst part of ihe ex- 
pedition was devoted to the volcanoes in the Dyngju 
Mountains, encircling the valley of Askj.i, and was 
accompanied with many difficulties resulting from the 
conformation of the region and the prevalence of violent 
snow-storms The mountains themselves are not of 
volcanic origin, but consist of basalt and palagonite- 
breccia. In former times the Askja Valley was evidently 
much deeper than at present. Repeated flows of lava 
have gradually filled it up, and these Prof Johnstrup be- 


lieves to have occurred within the historic period, although 
no mention of volcanic disturbances in this district is to 
be found in the annals of ihe island. Along the outer 
edge of the Dyngju Mountains are numerous craters, 
some of considerable size, which have contributed most 
of ihe Java covering the plain of Odadahrann to the ex- 
tent of sixty square geographical miles. Part of this 
enormous quantity of lava had us origin in the neigh- 
bouring volcano of Trblladyngja. It is, however, sharply 
distinguishrd from the twisted, contorted, masses of the 
former, by its more regular character and smooth cruets. 
In ihe neighbourhood of the newly-formed craters the 
earth is covered to the distance of ovi:r a mi’c with the 
bright yellow pumice-slone ejected during the eruption of 
March 29, 1875 Most of the pieces are seven to eight 
inches in diameter ; many contained two to three cubic 
feet. In places where the pumice-stone is several 
feet in depth, it covers a layer of snow twenty-five 



feet deep, which fell in the winter of 1874-1875, and 
has been protected from the effects of solar warmth by 
the feeble conductive power of the pumice-stone. It is 
fortunate for the land that the outbreak was of this nature, 
for from its lightness the pumice-stone can be easily 
removed from the surface of the country. The party 
examined the most northerly of the craters, which was 
300 feet wide and 150 feet deep It was filled with steam, 
which was driven out with such force as to give rise to a 
most deafening roar. No solid matter, however, was 
borne along with the vapour Not far from the crater an 
extensive depression m the valley of Askja has taken 
place, and the fresh surfaces of rock exposed thereby give 
a clear picture of the peculiar formation of the valley by 
successive deposits. It presents a remarkable similarity 
to the basalt and dolente formations so prevalent in the 
mountain ranges of Iceland, 

The most surprising feature of these late eruptions was 
the ejeciion of such enormous ^masses of pumice-stone, 
while not a trace of a lava stream is to be found. A similar 


outbreak is not mentioned in the records of the island. 
On account also of the vast development of steam, which 
gave rise to the pumice-stone formation, they are without 
a parallel amongst volcanic phenomena At present the 
craters are to be regarded as gigantic steam escape tubes, 
the activity of which will continue for an uncertain period, 
but with gradually decreasing intensity. As long as these 
safety valves remain open it is not piobabtc that a repe- 
tition of the eruptions will occur m the immediate future. 

The volcanoes in Myvatns (^r^cll were found to pre- 
sent entirely different characteristics. This barren plain 
IS about thnty-five miles long and thirteen miles wide. 
Suddenly, on February 18, 1875, a volcano appeared m 
the centre. Four others appeared at subsequent dates, 
all of the craters falling into a straight line north and 
south. No eruptions have occurred here within historic 
times The mass of lava which issued from these various 
craters is estimated ai 10,000,000 000 cubic feet, eighteen 
times the amount supposed to have been emrted by 
Vesuvius in 1794 and 1855. The lava was basaltic an j 
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viscous when emitted, and rrystaU of chloride of ammo- 
num were #ound in the vicinity of the craters. Only 
slipht traces of ihe volcanic action remain now, where 
warm air an>cs from the thicker layers of lava. 

Prof, Johnstrup is eng^aged at present in the preparation 
of maps showing ihe successive deposits of lava from the 
older eruptions, as well as from the more recent The 
Hlidar range, hitherto regarded as a palagonile formation, 
was found by him to coflsist of Irachytic masses, a more 
ancient, and in Iceland r.irer, formation than palagonite. 

In connection with Prof Johnstrup's Report we miy 
refer to Mr. Watts’s mteresli ig narrative of his journey 
across the Vatna Jdkull ^ Mr. Watts's name is already 
well known 111 connection with recent exploration lu Ice- 
land He has for long had a strong desire to cross the 
Vatna Jbkul), and at last succeeded We infer— for his 
narrative is almost innocent of datps — that the feat took 
place in the summer of 1875 The preparations made 
remind one of those necessary before srtting out on an 
Arctic expedition, and the whole journey bore a strong 
resemblance to tho^e sledge journeys we read of in con- 
nection wiih the recent polar expedition There were 
sledges, tent, sleeping bag, pemmican, and similar stores ; 
frost-bites, snow stoims, and wearv detentions for favour- 
able weather and ground. The Vatna Jokull, we learn 
from Mr Watts, is a vast accumulation of volcanoes, ice, 
ano snow, covering an area of over 3,cX)o square miles in 
the .south-east of Iceland. It is a plaieau of from 4,000 
to 6,000 feet high, is surrounded on all sides by volcanic 
mountains, and gives birih to glaciers on various sides. 
On the south especially it seems to be advancing, and 
there the glacier may soon reach the sea and gi\e 
birth to miniature icebergs Mr Watts crossed at 
the east side, and after suffering considerable hard- 
ships he and his party reiched the farm of Gnmstadr, 
m the nonh of Iceland From here Mr. Watts returned 
southwards to the narthern edge of the Vatna Jokull 
for the purpose of examining the Oskjigja, a huge and 
active crater on the south of the Askja, or Dyiigjufjall, 
referred to by Prof johnstrup Mr. Watts gives many 
inieresimg and imoortanc details concerning this moun- 
tain and the desolate country in its vicinity, covered 
with pumice dust and other products of eiupiion. 
Mr. Watts also visited the region around the Myvatn 
Lake, near which are the sulphur deposits which a 
company was started to work. After visnirg one or two 
places on the n rth coast he rcturntd lo Reykjavik 
right across ihe centre of the country. Notwithstanding 
the defects of style, the want of dates, and occasional 
vajjueness, Mr Watts's narrative is a really valuable 
and interesting cuninbution to a knowledge of the 
physical geography of Iceland, and he has the honour to 
be the first, so far as known, to have crossed the great 
Icelandic waste 


THL ANTIQUITY OF MAN 

TN the number for May 24 we gave absi^ncts of the 
papers read by Professors Dawkins and Hughes, and 
Mr Tiddeman at the Conference on the subject of the 
Antiquity of Man at the Anthrupological Institute, and 
this week we give a rrport of the discussion which followed 
the reading of the'fe papers, the remarks of ihe various 
speakers, we may state, having been revised by themselves. 

Prof Busk wished to explain, before the d ^cus'^mn corn- 
men. ed, the circumstance', connected with the intrreuting frag- 
meni of bone for ihe ileicrminaiion of which lie was personally 
reflpon<iib1e This " In ne of contention " was rc(iresenled by the 
caK[ which he held m his hand He wax surptivrd that such a 
large hupenirULiure harl been raiHcd upon that particular piece 
It was merely a f.ajrmmt, evidenily of a fibula, one of ihe most 
variable hones in the bidy It was received by him, together 
With a large colleciion of other remuos bom Mr. Tiddeman, 

■ '‘Across the Vv-ynj. Jokull , oi. Scenes in IccUod," by WdLiam Lord 
Warn. (London . Lougmans and Co J 


and for a long time remained an inioluble problem. At last, 
after many conjectural detcrnunationa by himaelf and others, 
Mr, James Flower, the well-known articulator to the Royal Col- 
lege of Surgeons discovered in the College a human fibula of 
unusual size, and with which, as he pointed out, the Victoria 
Cave bone corresponded in many particulars This determma- 
lion, with the reaaona for it, and illuistratcd by figures, was pub- 
lished m the Journ 1/ of the Institute At the same tune Mr 
Busk was perfectly open to be convinced that it might be urame 
But allhiiugh Prof Boyd Dawkina had been go^ enough to 
show him bones of fossil bears of surprising size, none of 
them quite came up to the one in question Nor at Toulouse, 
where there is such an enormous collection of ursine remaiDS, 
did Mr Dusk observe any of corresponding dimenMiona. He 
was himself still disposed to regard the specimen aa a fragment 
of an abnormally large human fibula, but thought that at present 
it would be unsafe Lo build any strong conclusions upon it. 

Prof Kolleston <^t;%led that in digging out a British skeleton 
be came upon a fibula standing vertically They went on and 
he took out everv bone with his own hands and they came to a 
skeleton, contracted in the ordinary British way, which was whole, 
minus that one fibula A man is put into the grouad with 
his flesh and bones all upon him, the flesh decays, the stones 
get upon him, the bones are loose and consequently the fibula 
gets disturbed. Even granting that the one before them was a 
human fibula he would lay less stresa upon it than on any other 
bone. In the Gibraltar Cave series the fihule, owing to their 
liability to displacement, were very often missing. He did not 
in the least dispute the antiquiiy of the deposits in the Victoria 
Cave. With rcspcci to the reindeer and the hippopotamus, they 
might judge something from what they saw in ihe life and in 
the flesh He had seen the hippopotamus walking about m 
very cold weather in the Zoological Ciardens seeming extremely 
comfortable, and the rhinoceros and reindeer the same. Mr. 
Evelyn, of Wotton, had kept reindrcr alive for considerable 
periods m England. At the time of Julius Ce'^ar the reindeer 
lived in Germany. At the piesent lime the reindeer was the 
food of the tiger mthe Isle of Saghalien, North of Japan. There 
the u^er, which has a black and thick fur, crosses the Ice after 
the reindeer. The skull of a young hippopotamus was found in 
England, showing that the hippopotamus really did live here 
and breed here too. Hence, mammals were not good indicatort 
of temperature. 

Prof Preatwich referred to the observation of the president, that 
to consider the present subject thoroughly required the knowledge 
of the palaeontologist, the anthropologist, the archfeologist, and the 
geologist. He thought that it Bpecially concerned the geologist 
with regard to the sequence of events. The palxontological 
evidence hardly presented sufficient differences We had to deal 
with the saquence of man from his first appearance in time geo- 
logically to the present period. He would confine himself to the 
evidence in the south of England and m the north of France 
In the south of England it was particularly dear and decisive ; 
the datum Hite was distinct. It was aflorded by the deposit 
of the boulder clay, which ranged as far south as London That 
represented the glacial period The post-glacial period he con- 
sidered to be subsequent to the period of the deposit of the 
boulder clay. Moat of ihe discoveries made in this country have 
been made 111 the districts of the south which have been covered 
by the boulder clay, and it is m the drift and gravel of the valleys 
excavated in the boulder clay of those districts that the flint im- 
plements have been so largely found ; therefore he believed that 
in all that area man 11 of post-glaaal age If we got two levels 
on ciiher side of a valley, bo many feet above Bea-levcl, with the 
boulder clay cut off on either side, then of course the Mm 
, at the bottom of the valley would consp.t of gravel, and so on, 

I derived from materials which had been formed by the destruction 
' of the 'icveral strata winch originally traversed that valley. The 
materials so spread out were necessarily newer than the boulder 
clay , consequenily man in the valleys was post-glacial. There 
were iioinetimes two or three successive levels of gravels in those 
valleys If a valley was excavated to a certain depth, and a 
deposit was formed m which they could find no traces of the 
existence of man, whilst at anolher and deeper level flint imple- 
mr'DU were found, then man was introduced in that place only 
when the valley was excavated to its greatest depth and the gravel 
was spread out on the site now nearly occupied by our present 
rivers. Unfortunately the mammalian remains of those nearly 
connected periods were So alike that it was imposiible to deter- 
mine from the distmcLion of age Bone caves were also found on 
the sides of vaile)! and in districts where there was scarcely any 
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boulder clay, and wc were thcD left to lh« palsontologlcil evidence 
With regard to the possible correlation of other deposita idund in 
the south of England with the deposita which preceded the glacial 
period in the north, there was evidence in both areas of the land 
having been inhabited previous to the boulder clay period by 
anlmala which were likely to serve as the /bod of man. There 
was no d prwrt reason why man should not have existed before 
that period. Much would have to depend upon that complete 

S alEontological evidence which possibly Mr Tiddeman might 
ave at some future period to bring before them rather than 
upon geological posiiion. He was disposed to consider with 
Mr. Tiddeman that the cave he was now investigating might be 
of pre glacial age He thought that the evidence rather tended 
to show it was pre-glac'al, but it was not conclusive What 
might be decided upon that particular point must, however, 
depend upon further research Taking again the valley of (he 
Thames, we found dint implemenla in terraces raised some 
twenty, thirty, or forty feet above the present level of the nver 
At Reculver we found such evidence of the existence of man 
in a gravel eighty feet high, but as we ascended the valley we 
found the dint implements confined to the lower levels. At 
Reading no dint implements or mammalians are found in the 
high-level gravel. Bo also m the neighbourhood of Oxford 
mammalian remains and implements are found in the low-level 
gravel but none in the higher Thus at the entrance of the 
Thames valley near to France we And evidence of man in the 
later high-level gravels, but man had not then penetrated into the 
Upper Thames valley It was evident that at the period that 
those higher tenaecs were deposited in the upper valley of the 
Thames as far down as Maidenhead, very cold conditions per- 
vaded, though post-glacial to the boulder day. In the neighboui - 
hood uf Oxford there have been found m this upper gravel boulders 
of several tons in weight which had been carried from a very 
long distance, and he had recently observed m the neighbourhood 
of Reading sime high-level gravel resting upon an ice-piCted 
surface of stiff clay in which there was no calcareous mattrr, 
presenting that sort of section (drawing it on the black board). 
A surface (he sue of that room was exposed. It seemed to him, 
however, that with respect to pre-glacial man there was an im- 
portant suspense account " now accumulating. In France an 
large sericB of observations had been made by compeient 
observers, and it would not do to ignore the points they had 
brought forward. He had some reason now lo believe fiom his 
own observations that there was evidence of man being pre- 
glacial even in the north of France. He also produced one 
specimen from the Red Crag which had been m his possession for 
many years. He could nut answer for the labelling but only for 
the locality and the condition of the bone, but from the peculiar 
way in which it had been cut and then broken it had all the 
appearance of having been artificially worked, but he should 
certainly only put it tu a Eu<^pense account With respect 
to one observation of Prof, Dawkins, that the oldest implements 
were ruder than the newer ones, he would remark that one 
cause why the implements of Creswell Cave were so rude 
was because they were made of quarizUe, which could not be 
holshed in the same wayas/lmt At Amiens the older high-level 
implements were often more finished and finer than those of the 
low-level gravel. 

Col. Lane Fox wished to say a few words upon a point 
not yet touched upon in any of the papers which had been 
read, viz , the means by which valleys had been eroded, and 
the lime necessary to accoDiplish it. The uniformitarisn 
theory, by which it was assumed that all the work of exca- 
vating valleys had been performed by means of ihcir rivers 
flowing under the same conditions as at present, had been a 
good deal modihed of late years, and he thought he could add 
a few facts from personal observation tending to show that some 
modification of the theory was necessary. With respect to the 
vall^ of the Somme, there was evidence afforded by relics of 
ihc Roman and bronze age found in the peat in the bottom of 
the valley, that the river had not materially lowered its bed since 
those relics were deposited^ and therefore U must have taken an 
enormous time to work out the whole valley by means of a nver 
which flowed with the oame eroding power aa at present. The 
valley of the Somme, however, was so comparatively narrow 
that It was possible the whole of it might have been eroded by 
luch means, if sulTicient time were allowed. But if it could be 
shown that ihe same conditions prevailed in other very much 
larger valleys where the work Lo be done woa much greater, that 
would afford fair presumptive evidence that the eroding force 
must have been greater. He coulA mention one or two facts 


which showed that the Thames like the Somme had never shifted 
its bed since the bronze period. The first of these was that the 
river some way below Oxford, at the village of Dorchester, made 
a great bend ; the ground on one side was high, and on the 
other, in the space inclosed by the bend perfectly, flat and low ; 
there was an ancient inirenchment running across this low 
^ound from bank to bank, and converting the promontory 
formed by the bend of the nver into a fortress. it had been 
ascertained by means of the relics, consisting of potiery, flinta^ 
bronze implements, &c , a.ssQCiated with this intrenchment, time 
It was certainly os early as the bronze period, and perhapa 
earlier, no relic of Roman work having been found thetc, 
although Dorchester, close by, was a Roman staiiun The UL- 
trenchment in order to serve Us purpose must have re-ted itM 
flanks on the rwer at the Uoie it was made, and the fact of 
their resting on the banks at the present time, althoutjh they 
are only a f^oot or two m height, showed that the nver had not 
shifted or lowered Us bed since ihe bronze a|£e Other evidence 
giving the same results was found in the same nver lower down 
Between Richmond and Battersea the Thames maken three or 
four bends m the comparatively flat bottom nf the valley which 
16 here more than four miles wide He had found flint im- 
plements of the drift type deposited m sedimentary sand and 
gravel at Acton eighty feet above the present river, the dis- 
covery of which was communicated liy him lo the Geological 
Society and published in ihcir journal The river then since 
these implements were drpus^ited must not only have lowered 
its bed eighty feet, but, according Lo the UDiformirarun theory, 
must at each successive level have sbilted Us bed repeatedly M 
aa to work out the valley here more than four miles wide. Yet 
bronze and stone implcmcn's have been found in considerable 
numbers in all the various bends of the present nver dredged 
up from the gravel at the bottom by the dredging machines 
that have been employed of late year*, and proving that the 
nver had neither lowered nor shifted Us bed since the bronze 
period, but if anything u had risen since that time. Was it 
possible, he would submit, that at this rale of progress, if pro- 
gress it could be called, the erosion of the valley could be 
attributed to the present river flowing under the same conditions 
as at present? But if, as believed by Prof B^^yd Dawkins and 
Mr Tiddeman, roan existed m these parts during the subsidence 
ol the glacial epoch, that vt^ould account, he thought, for a much 
greater flow of water having passed down these valleys in paleo- 
lithic times than was the case at present. In the valley of the 
Solent the same class of evidence was obtained Mr Evans had 
shown what a large amount of deprcs^iun and erosion mu»t have 
taken place in this valley since drift iirplements were deposited 
oil the hill at Southampton The valley of the Solenr, from 
Poiisdown to the Isle of Wight, is nine mites wide, and we have 
evidence in the Roman fortress at Porchc'jtcr how little it has 
changed in modern times ; yet in the centre of this valley near 
Soulhsea common. Col. Fox had some years ago discovered 
a flint stilion of ihe neolithic agr, including celts, scrapers, and 
flakes in great abundance, the site ol which was less than ten feet 
above the present high water mirk, showing that flint implements 
continued lo be fabricated m the valley after Ijjid and watrr had as- 
sumed iis present dislnbutiun. All these factSphe thought, favoured 
the opinion that powerful eroding forces must have been at work 
before that time. The very valuable papers which hod been 
read treated only the geological aspects of the question, but as 
Ihe President had observed there w^ere ethnological and socio- 
logical problems to be solved, how lung would it have required 
for the various races of man to diverge, and the earliest traces of 
cultuie to be evolved? He trusiei that even if no other result 
came of the conference It would show that we hal not yet 
exhausted the subject 

Prof A. H. .Sayce had to' confess that the evidence of 
language as regarded ihe jnliquity of man was not so decisive 
as Chat of geology. Under certain conditions the vocabulary 
of a language changed rapidly, under other conditions it changed 
slowly. The grammar uf a language may be said to change 
never, and its structure to change very rarely. If these con-' 
clusion<i were applied to two or three of the principiL families 
of speech, the results would bo something like this : Take 
the Semitic class of languages ; by means of the A<^Byrian 
monuments we are able lo get back to 2000 B c for a starting 
point, when those languages were pretty much as they are to- 
day. Scarcely any of the structure, or grammar, or vocabulary 
has changed, but it is plain enough that they pre supposed 
several earlier stages of existence, and when compared with the 
grammar of the old Egyptian there was a time when the parent 
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lADgaage leemi to have been tlie parent alio of the old Egyptian. 
Bat in order to allow for the changes that had taken place 
in the structure of the Semitic languages, and the struc- 
tnie of ihe Egyptian language, we must assume a very 
rent penod of time. With regard 10 the Aryan family, the 
IffercDt dialec'i could be traced back 10 the parent speech 
spoken in some part of Wealern Asia. That parent language 
could be restored by companiiun with the later languages and 
dialecta In all points that parent speech was as fully developed 
as Sanscrit, or Greek, or Laun, the people who spoke it were 
in an advanced stage of civilisation, and the language itself was 
in a highly advanced condition When the grammatical details 
of the language were analysed, it became quite plain that it was 
the product of along senes of successive stages of growth. Take 
another language, the old Unguage of Chaldea, The earliest 
monuments that contained that language were between 3000 and 
3000 B.C On these monuments ihe language appeared in a 
stage of the most utter decline and decay. Therefore there was 
evidence of a language which had behind it a long and undeter- 
mined past If, as several scholars believed, that language 
beloDgrd 10 the Ural-Altaic fami y, in order to get bock to a peri^ 
when those languages were one and ihe same, they must suppose 
an enormous period of time. Tnere was another consideration 
connected witn the evidenre of language It would seem that 
most languages, whatever their present structure might be, were 
at one time in a condition similar to that of the Esquimaux 
language at the present time, that is to say, a time when as yet 
the single word is not distinguished from the sentence as an 
independent unit, but forms part of the .‘lentence in which it la 
emb^ied. In the case of languages so highly developed as, 
say, the Aryan languages, m order to get back to a time when 
those languages were in a condition similar to the present con- 
dition of ihe Esquimaux language, they must allow not hundreds 
but thousands of years. Those were the conclusions to which 
the present investigations of language would appear to point 

Mr. T. K. Called, referring 10 the outline of the head of a 
horse, drawn upon a bone reprcGenied as belonging to the paleo- 
lithic age, found in associaiion with extinct animals, said they 
had always been led to think ihat paleolithic man was a rude 
uvoge who could only chip his Hint implement, but who could 
not smooth it (that would indicate the neolithic period), but 
thev were now getting evidence of a different character. They 
had htard of a bone needle being found m the cave-earth, which 
at once suggested a step in civilisation, as men did not make 
bone needles unless they intended to use them, and that would 
lead their thoughts to a palaeolithic tailor. In that very cave 
were found traces of a no mean artist, for not one man in three 
at the present time could make a sketch like that of the horse. 
It struck him that that Royal Ai ademician of the palaeolithic age 
had for bis model a horse wilh his mane clipped, which indicated 
another stage of civilisation Were they justified m saying that 
because the remains of mamnioLh and woolly rhinuccroa were 
found ID close proximity to the remains of man, therefore man 
lived at such a remote period? He was inclined to think that 
It proved not so much the antiquity of man, as that the ex- 
Ubct maaimalia were more mudero than they are supposed to 
be. The works of man being found with the remains of the 
extinct mammalia, tells nothing of the period of man's existence, 
unless it 18 alKi proved when the mammalia referred to became 
exUDCt , of this there was no proof adduced, and therefore, Co his 
mind, the argument for man’s antiquity based on the contempo- 
raneity of man and the exunct mamoialia has not been sustained. 

Mr. Harrison ikUid ihc jialiEolichic character of the flint imple- 
ments found at Cifcsbury in coiinecim with the remaLns of exist- 
ing fauns, including goat and pig, showetl that the form and 
finish of prehistoric tools and weapons uere not of themselves a 
safe criterion of age. Though the earliest implements would 
necessarily have been the rudeiit, the converse was by no means 
true. There were doubile>>s art-centres m early limes, as there 
arc now, and Cis^bu'y would not appear to have been one of 
them, but raiher belonged 10 the far i.irger class of village manu- 
/acLunes. Some of the pits, he withed to say as the result of 
rsonal o’lhcrvation, m^y have beeu opened but a short period 
fore our era Tlicir age does nut directly affect the question 
of the antiquLly ol man in this country, which depends for its 
loluiion on geological fact^ 

*1 be Presidenr, Mr. Evan*, in summing up, said the quea- 
doDB principally discussed were — In the first place were they 
to aa>igii any implerntnc /ound m thu country to a pre-glaciai 
or iDicr-glacial period ? or musi they rrsirict them to a post- 
-glacial period? fome of ihe impiementa found in the iirer 


gravels were mode from stones derived from glacial drif>, 
and were therefore clearly post-glacial. The characlenstlc 
forms of the implements gave a guide by which they might 
fairly argue ihat others of a similar character belonged approxi- 
mately to the same date. Some implements were very per- 
sistent in their type , but if in a certain part of England post- 
glacial implements were found associated with a certain fauna, 
and in anoiher part the same forms of implements were found 
alone, these also would appear to be poat glaciuL There were 
certain distinctions to be pointed out in cave- deposits. In the 
cave described by Prof Dawkins there were a succession of beds, 
and he thought It was in the upper beds of more recent date that 
the relics of ihe tailor and the artist were found Looking at the 
enormous lapse of time comprised In the paleolithic period, which 
was evidenced by the amount of lime requisite for the erosion 
of river valleys, he thought they would eventually be able to 
eslablinh some chronology. If they could form any idea of the 
amount of lime requisite for the excavalion of a vallry such oj 
the valley of the Thames, they could approximately estimate the 
antiquity of roan m this country, but for the last 3,500 years the 
variation of the nver bed and its level were practically nothing, 
and therefore they were entirely at a loss without Hllnig baclc 
on some hypothesis as to variations in the climate. It was diffi- 
cult to say With certainty whether the implements discovered 
abroad in reputed miocene and pliocene beds were of neccsbity 
worked by the hand of man, and whether they had in ali cases 
been found under the circumstances which were attributed to 
them. With regard to the other deposits by which the early 
existence of man had been traced, such as the skull alluded to 
by Prof. Rolleston, if it was found wuh a highly finished spear- 
head, he (the speaker) could not regard it os of plciniocene date. 
The evidence of cut bones was by no means satisfaLtory, Some 
of those mcuioDs were probably induced by natural causes 
Some present might remember a pair of horns of an lush elk 
which by mere pressure were embedded in each other Still, 
all such evidence should be carefully collected, and it would 
become to a certain extent accumulative The queiition as to 
the distinction between the glacial period in the South of 
England and that of the North was of very great impoitance. 
If geologists carried back the early appearance of man In this 
country to a time but little removed from the glacial period, they 
might safely infer that he must have exuited m other porta of 
Europe at a much earlier period 

As this interesting discussion could not well be post- 
poned, and as the time at the disposal of the Conference 
was necessarily brief, it now only remained for the three 
principals to reply to any objections that may have been 
raised to their statements and arguments. 

Prof. Boyd Dawkins said that the first point to be con- 
sidered was the antiquity of man m the Victoria Cave, based 
upon a small fragment of fibula, and two fra^menla of goat's 
bones which presented the appearance of having been cut. 
The fibula seemed to him to be ursine rather than human, and 
in size came witlim a very liLile (two-knihs of an inch) of the 
circumference of one of UriUs s^elaus from Loz^re Wuh 
regard to the goat’s bones, he shared the opinion of Mr. David, 
of the British Museum, that they are not fossil, but recent, in 
other words, he did not bel eve that they were ongineily im- 
bedded m the stratum con'aming the remains of the hysnas, but 
were derived from an upper stratum ol post- Roman age in the 
cave, in which they are exceedingly abundant. The goat hitherto 
has not been found in any pleistocene strata in this country or in 
France, all the repeated coses of its occurrence turning out on 
examination to be the result of the mixing of two suites of 
animal remains, the one pleistocene, and the other histone or 
pre-histonc. This is very generally done by the workmen, and 
this was probably the case m the Victoria Cave Put if these 
equivocal data be assumed 10 prove that man was living in this 
district while hyxnas occufied the cave, the evidence is &tilJ 
UDsaLiafactory as 10 iheir pre- or post-glacial age The hysena 
stratum itself appeared to him, while the explorations were 
under bU direction, not to be of clearly defined pre- or inter- 
glacial age ; and his doubts as to this pomi were, he believed, 
sbued by Prof. Hughes. He further remarked that the lein- 
deer found in the hynna stratum had been omitted from Mr 
Tiddcman’s list of species. The rudeuess of the palasolithic im- 
plements in the Cress well caves from the lower strata as com- 
pared with the more highly finished ones found above them, 
seemed to him to Imply a progreu in the arts in that dutricL 
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A priori^ the more highly finished should succeed the ruder 
implemenU, although of course many cases of their being mixed 
together were on record Into the other avenues of discussion 
he would forbear to enter 

Prof. HugheSp m reply, said that he wished the subject had 
been divided, so that they might have considered separately the 
different parts of the evidence and (he different lourcea of error 
which had slill to be eliminated. For instance, he thought it 
would be very well if they could have an exhibition of, and dis- 
cusmon on, the various ways in which nature breaks, cuts, and 
otherwise marks bone and stone as well as of vanous ruder forms 
known to be the result of human agency, so as to get clearer 
ideas as to what might really be taken as evidence of design He 
pointed out that the measure of the antiquity of the deposits con- 
taining the remains of man depended chiefly upon the time it 
would take to bring about certain geographical changes, either 
assuming that surrounding conditions had practically remained 
the same, or allowing for such differences as must have occurred, 
and of which we can estimate the effect Applying thi«, while 
he agreed with Col Lane Fox’s remarks on the slow rate of 
waste of the Thames valley, he felt that we must make a very 
considerable allowance for the probability that during the period 
from the bronze age to our own man had interfered far more 
with the free course of the river than during all previous time 
Naiure might also entirely change the rate of iva^te in such a 
ca^e by a gentle upheaval or depression causing the more rapid 
or slowei cutting back of the stream With regard to the exist- 
ence of depressions in non-calcareous strata he thought we could 
detect two ways in which they were formed. One by the forcing 
out of the plastic material all round the mass of gravel or clay 
thrown on it, and another when the gravel worked down into the 
uddled surface of a day, the softer portions of which oozed up 
ctween the sinking stones In alt the cases winch had come 
under Ins observation 111 which such phenomena occurred above 
paltcolitliic beds, the last appeared to be the explanation, as 
also in most cases where it was the only evidence for the more 
southerly extension of i^lacial phenomena. 

With regard to the Victoria Cave, he thought that the evidence 
was as yet decidedly against the pre-glacial age of any of the 
deposits containmg even a suspicion of man. He believed that 
the deposits along the sides and in the side chambers of a lime- 
stone cave were frequently newer than those in the main cave, 
as the carbonated water, being thrown off the clay, must work 
the sides down, VVhatevei might be the age of the boulrler clay 
on the floor at the mouth of the cave, he believed that the thin 
layer which ocf'urrril m the talus had I alien out of a pipe of which 
there were plenty in the limestone above, and that this clayey 
bank had ponded back the flood-waters and caused the accumu- 
lation of mud in the talus inside and the formation of the lami- 
nated clay, 

Mr. Tiddemon' had thought it unnecessary on this occasion to 
call altent'on to geological minutiae at the cave mouth, but as Prof. 
Hughes had raised the question of the age of the boulder clay there 
he was bound to follow him. Prof Hughes said the boulder clay 
fell from the cliff at a lime lon|{ Bubsec|uenc to the date when 
the bones were deposited, but in drawing his section he had 
umitlcd a very important feature They had to dig through 
twenty feet of talus before they came to the boulder clay, at the 
back of which was ihe hyivna led , lhat represented a very con- 
bidcrable lapse of time since the boulders were deposited there 
If the boulder clay fell at a subsequent period how was it that it 
was at the base of all the talus and not mixed up with it If ii 
fell before the talus began to form it might practically be con- 
sidered of glacial age As regards the reindeer in the lower bed, 
only one very doubiful specimen had been found since be had 
had charge of the excavations. The chief matter to be considered 
was whether this fauna which had been found m Europe and in 
England with human handiwork, occurred at a time which could 
be correlated with certain great physical events. All the facts 
wliich he had noticed seemed to harmonise with the idea Lhat 
there had been in England two well-marked glacial periods, and 
tliese both prior to the much lesser event of the upper boulder 
clay of Lancashire. For instance, the boulders made into im- 
plements which Prof Hughes had referred to in Pootnewydd 
Cave, need not have belonged to the latest glaciation of lhat 
country. Mr Tiddeman would not dispute the fact of a 
fibula making its way down Into the earth, especially after Prof. 
Rolleston’s experience, but in the Victoria Cave it would have 

■ la ihc afaKlrau of Mr Tidderaan's papir, p 70, lina 40, n<m graxfgls 
Hhauld be nver-gravrU , lino 44, thin postglacial should be there poBt- 
glacial 


great difficulty, If it were soft mud it might have a chance of 
getting down, but if it were modem other modem things would 
go down with it unless it had a start [Prof. Rolleston said it 
was pointed at both ends ] Mr Tiddeman did not think there 
was a possibility of its working its way down. There were large 
blocks of stone and beds of stalagmite which had to be blasted 
in getung down to it He hoped geologists would bear in mind 
as new facts cropped up, the suggestion that we bad had two 
glacial periods 


THE GREENWICH OBSERVATORY RE PORI 

'’T^lIE Report of the Astronomer-Royal at the annual visitation 
^ on Saturday contained nothing extraordinary with respect to 
the ordinary work of the Observatory. With reference to ex- 
traneous work, there are one or two points worthy of notice. 

First, as regards the operations for the transit of Venus, the 
Astronomer- Royal reports as follows : — 

The computing staff under Capt Tupman has by degrees been 
reduced to two junior computers within the Observatory ; and 
one or two computers external to the Observatory, who are em- 
ployed on large groups of systemaiic calculations, fur which 
they are remunerated by tariff. The pniicipal part of the calcu- 
lations remaining at the last report was that applying to the de- 
terniiiiation of the geographical longitudes of fuiidainental 
stations At the moment of my writing, the last of these (the 
longitude of Observatory Bay, Kerguelen) is not absolutely 
finished , but I trust that it will be so before my presentation of 
this report , and then I shall be in position to offer the first 
determination of correction to parallax from eye-observations of 
the transit. 

The method of determining the geographical longitude of the 
principal station in each group by vertical transits of the moon 
has been found very successful at Honolulu and Rodriguez For 
stations m high south latitude, horizontal Uanbili are preferable , 
for Kerguelen, as 1 have mentioned, the work is not quite com- 
pleted (ft will be remembered lhat ihe longitude of Mokattam, 
the principal Egyptian station, was determined by telegraph. ) 
'Ihe corrections I o the moon’s tabular places have been deter 
mined with much care from meridional observations at the pnn 
cipal European observatories 

The differences of longitude, or the relations of clock-times, 
withm the groups of stations, are ascerlamed. 

These calculations must be followed by the preparation of the 
factors of errors of various elements. Little progress 15 made in 
these , the work will not be heavy 

No further advance is mode in the photographic reductions 
The work is large, but it is simple, and will not be oppressive. 

Second, as regards the numerical lunar theory 

In ihe algebraical theory an alteration has been made, \}y the 
substitution of the equation of ladial forces for the equation of 
7ns viva. Nearly all the numbers had been computed, and the 
additional numerical operation was small. 

The numerical calculations of the factors of symbolical varia- 
tions are advancmg , and the computations of the perlurbiag 
side of the equations, with due attention to the terms requirmg 
extension of decimala, are m progress. 

1 he numerical errors to which I alluded in the last report are 
corrected , and I do not think that any systematic error now 
remains. 

Wilh the view of preserving, against the ordinary chancei; of 
destruction or abandonment, a work which is already one of 
considerable magnitude, I have prepared and have printed os 
Appendix to the Greenwich Observations (with additional copies 
as for a separate woik) the ordinary equations of lunar disturb- 
ance, the novel theory of symbolical variations, and the numencal 
developments of tlie quantities on the first side of the equations. 
I'he last of these will ultimately require some additions for the 
terms whose magnitude is increased (in algebraical develop- 
ment) 

The work ii perhaps somewhat larger than I anticipated, and 
the regulanty of its progress has been disturbed by very frequent 
inteiTUptions of my own attention, occasioned chiefly by annoying 
occupations on the transit of Venus, 1 trust that it will in future 
go on in a more orderly and more rapid way 

Sir George Airy concludes his report with the following general 
remarks — 

The subject which, 1 think, must first present itself to the 
mind of anyone who has traced the history of the observatory is 
the increase m the number and the fulness of oUr occupations. 
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Of these one in particular (altazimuth- ohservationa of the 
moon) has oripnaled with myself ; others, from the BUggestioni 
of the Board of Visitors, or from the obvious demands of the 
scientiRc world 

This increase is felt even in our hmldings and grounds , every 
corner of every room is or will shortly be occupied , and the 
form of the ground almost forbids extension 

The printing of the steps of the reductions of observations 
(which oTigmnted with myself more than forty years ago) natu- 
rally increased the labour within the observatory, as well as the 
expenses without it. This printing, however, must never be 
abandoned. But there is anolher part, nf which the policy still 
appears to me somewhat doubtful, namely, the printing iw extenso 
of every figure of original observations, it being remarVed that 
the onglnalg or extracts are always open to aslronomor^ 1 
brought the qucrtion of suppressing these before the Board of 
Visitors many years ago , but the opiniotiB of aHtronomera (I cite 
in particular the honoured name of M Biot and that of Mr 
Johnson) were so strongly adverse to it, that 1 laid aside all 
further thoughts of it , and I do not even now profess to enter- 
tain a decided opinion 

The three points, however, to which I have alluded (the 
extent of scientific occupations, the enlargement of buildings, 
and the amount of printing) must before long engage the atten- 
tion of the Visitors 


RECENT RE SEARCHES AMONG THE LOWER 
SARCODE ORGAN/SMS 

HE customary annual address on the occasion of the anni- 
versary of the Linnean Society was, on Wednesday, the 
24th May, delivered by the President, Prof Allman, F R S In 
continuation of Ins last year’s summary of the progress m this 
department of biology, he dwelt upon the Important additions to 
our knowledge of these organisms, due to the investigations of 
Archer in our own country and of Ilerlwjg and Lesser, Franz 
Eilhard Schulze, and GrcefT m Ciermany 

The discovery of many new monothnlamic Khizopods of fresh 
water and the important additions made by the British and Ger- 
man investigators (o our knowledge of their protoplasmic bodies 
were brought in review before the meeting These mono- 
thalamic foriui may be divided in accordance with the nature of 
their pscudopodia , m some these proce'iscs being short, thick, 
and finger-shaped {IMma) ; in others long, slim, and fdiform 
(EtERra) The former were illustrated by Jlyalvsdhema^ with 
its smooih, transparent shell, and by Quadrula^ wiin lieauiifully 
sculptured shell , and the latter by (rromia, with ils very long 
filiform reticulated poeuHopodia , and by Muro^omia sociahs, 
which has the curious habit of forming colonies by the associa- 
tion of numerous individuals, which lieconie united to one 
another by the mutual fusion of their pseudopodia. The remark- 
able foim of reproduction discovered by Hertwi^ in Aficroj^t omta 
was also described Hertwig had shown that in this Khizopod 
the protoplasm divides by spontaneous fission into two segments, 
one of which remains m the shell, while the other forces its way 
out, ai'SUmes an oval shape, develops, instead of pseudopodia, 
two vibratile flagella, and becomes a frec-swimming flagellate 
Zoo<ipore, capable gf ultimate development into the form of the 
adult. The very intertstiug discovery by Haeckel, that the con- 
tents of the so-called " yellow cells ” of the Radiolaiia become 
of a deep violet colour under the action of iodine, and are there- 
fore mainly composed of starch, was also referred to among 
recent addilionR to our knowledge of the lower organisms. An 
account was then given of the remarkable and very significant 
researches of Messrs. Dallinger and Drysdale among the bo- 
colled " Monads,"— microscopic organisms which become deve- 
loped m putnfying solutions of organic matter, and which, in their 
ordinary and apparently adult state swim about by the aid of vibra- 
LUe fiagUla These laborious and trustworthy investigators have 
ihat the flagellate monads may acquire an amncboid con- 
dition and move about by the aid of pseudopodia , that two such 
amceboid forms when they come m contact with one another 
become instantly blended together at the point of contact, that 
thiB blending becomes more and more intimale until the two 
mdividuali become completely fused together, when their mingled 
protopiocm oisumes the form of a spherical sac filled with par- 
licles of immeasurable minuteness These particles are germs 
destined for the reproduction of the individual Their form can 
be demonstrated only by the highest powers of the microscope i 
and by following tliem by means uf a one-fifiitth of an inch 


object gloss, Messrs. Dallinger and Drysdale were enabled to 
trace their gradual development into the form of the adult. They 
further proved the remarlUble and unexpected fact that these 
minute germs may be subjected to a temperature of from 258° F. 
to 300^ F. without losing their vitality and power of develop- 
ment, a fact of vast significance m its bearing on expenmenti 
connected with the question of spontaneous generation Finally 
attention was drawn to the quite recent discovery of Hertwig 
and F. K. Schulze of a nucleus in the Foramlnifera By this 
discovery the true syitemaUc position can now be assigned to 
the Foraminifera, which must accordiii'»ly be removed from the 
region of Cytodea or non-nuclcsted protoplasm mosses (to which 
they had been hitherto relegated), and placed on a much higher 
stage in the great division of the Rhizopoda. Resting on these 
fads F E. Schulze has attempted to represent by the uid of a 
genealogical tree the mutual affinities and derivation from one 
another of the various members of the Rhizopoda The base of 
the tree where its stem is as yet undivided, consists of the primi- 
tive forms — mcrenon-nucleated Cytodes represented by Haeckel's 
Monera {Proiogenes^ E^oiam^ba^ &c ) From these by the dif- 
ferentiation of a nucleus in their protoplasm are evolved the 
nucleated forms (z/wavSo, fresh- water Monothalamia, Foramini- 
fera, Hclioroa, &c.) which constitute the sub-divlsions into which 
the stem branches off These repeat the various modifications 
of pseudopodia (Lohose, Filiform, &c ) which had already existed 
in the primitive forms, and which they thus derive by inhentance 
from their non-nuclealed progenitors Finally through the branch 
of the Heliozoa we are conducted to the ultimate twigs formed 
by the families of the Radiolana, in which we find not only 
nuclei but a "central capsule " mdicating the highest grade (j[ 
differentiation attuned by any member of the group 


THE NORWEGIAN DEEP-SEA EXPEDEITON 

'"PI IE Norwegian Deep-Sea Expedition will have started 
Jrom Bergen on its second summer cruise in the steamer 
Ba rtugen It has been decided by the proper authontiei that the 
expedition, like last year’s, shall be commanded by Capl Wllle 
with Lieut Petersen as first officer The scientific staff of the 
expedition is also the same as the previous year with the exception 
of the chemist, whose post is this year filled by Herr H Tomco 

The following is the approved plan of the expedition of the 
present year 

The equipment of the vessel and the determination of its 
magnetic constants were to be completed by June I In 
studying the temperature in the deep sea over the banks off 
theWe^t Coast, it has become evident that accurate observations 
are wanting m the Norwegian Rendc In order to obtain these 
the vessel will go from Bergen direct to sea, and following the 
bottom of the Rende, take accurate observations there. Farther 
to the north several of last year’s observations may also be 
verified 

The first proper field of woik is the Norwegian coast Ranks to 
the north nf Ramdalen, From existing observations it 15 
probable that the " liavbro," where the bank sinks toward 
the depths of the Polar Sea, and where the ice-cold water begins 
at the bottom, lies at least twenty-five gc^rapbical miles from the 
cuasL Between Reest and the point off Ramdalen, where the 
expedition lai>t year found a depth of about sixty fathoms with a 
rocky bottom ten miles from land, it is considered probable that 
there runs a mure or less continuous ridge of rock. 

The position and charactenstics of the " Havbro ’’ and the 
supposed ndge form mam points in the examination of the 
banKS Ihis goes on by forming cross- sections perpendicular to 
the coast. The sections, like lost year’s, are to be at a distance 
of twelve or thirteen geographical miles asunder Their inner 
boundary is to be the outermost bne of the special hydrographical 
survey. Their outer boundary is where the temperature at the 
bottom of the sea is — i” C , or thereby. In eachjsection besides 
the observation of the temperature at each sounding, at'leajit 
three other series of observations are required, one at the inner 
boundary, one at the "Havbro," at Jts inner edge, and one at 
the outer limit of the section. The number of soundings will 
depeni on the bottom being found more or less even os the work 
goes on. 

In order to leave as much time as possible for work in the 
depths of the Polar Sea, and at Jon Mayen and the Greenland 
ice, there will be carried on, along with the survey of the banks^ 
the examination of the Umbellufaria region to a depth of l,ooo 
fathom^ ip every third cruss-bcclion, If circumstances permit 
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men named ehould be communicalcd wilh in reUUon to ill cdn- 
ccming^ his special department. The programme is fl verf 
inviting one, and if successfully carried out the result must be 
highly interesl ing and valuable We hope British anthropolo- 
gists will do nil In their power to help the Commission to carry 
out their aims. 

The Maritime and Piscatorial KKhIbittonj which was opened 
at the Aquarium on Monday, contains a large collection of 
slufTed river fish — the largest collection, probably, ever brought 
together Fourteen angling clubs, and many private indi- 
viduals, have sent contributions The Prince of Wales has also 
lent hlfl collection of Indian fish obtained dunng his tour, and 
there is also a collection from the Indian Museum As the 
eahibition includes, among other things, all subjects connected 
with fishing, there is a good show of fishing-tackle, and with 
them a fine set of flies Those by Mr Ogden Smith are quite 
works of art. Messrs. Sothenn and Co. have, at considerable 
trouble, made a collection of books on fish and pisciculture, 
which deserves attention, 

A Hungarian prelate, the Archbishop Louis of llaynald, 
has constructed an astronomical observatory at his own expense 
at Kaloeva, lat 46° 3 T, long. 16" 32' Among the instruments 
arc a Browning telescope, a small (4- inch) Merz refractor, and a 
Cooke transit mslniraenf The arrangement of the new observa- 
tory 13 superintended by M. de Konkoly, already known as having 
built on his own property, O-Gyalla, a well-rumished observa- 
tory. We may add that Ihe Archbishop of llaynald has already 
devoted considerable sums to botanical researches. 

ThR conversatwne of the Society of Arts is fixed to take place 
at the South Kensington Museum, on Wednesday, June 27 

The Commission appointed by the U S Government to 
examine Capt Howgale's proposal for the establishment of an 
explonng colony within 400 miles of the North Pole recommend 
that 50,000 dollars be granted for the purpose 

At the meeting of the Zoological Society of France on June i, 
M. Pener, Professor of Conchology at the Pans Museum, explained 
that the number of specimens was far too large to be properly exhi- 
bited in the galleries, and that consequently it had been resolved 
to exhibit only specimens of each genus, and to have the lypeg 
of species arranged sysCematicalfy m drawers. Each species is 
to be entered m an alphabetical and systematic catalogue, so 
carefully compiled that the information it cuiUains may be got 
at instantly Any visitor wanting to inspect a particular species 
will have only to make an application to the galleries for con- 
chology. The work is immense, but it is supposed that in ten 
years it will be completed 

The French Society of “Amis des Sciences,*' mstituted twelve 
years ago for diftnbutmg pensions to the families of deceased 
men of science or to savants themselves when incapacitated by 
old age, has held its anniversary meeting under the presidency 
of Prof. Berth elot The report was read by M Pasteur. It 
shows that the assets of the Society amount to 19,000/. The 
sum spent in pensions was 1,200/. last year An of M 
Charles Sainte Claire Devdle was read by M. Fouquier, his 
successor as professor at the Colltfge de France 

We have received the yearly report for 1876-7 of the new 
Scientific Club of Vienna, and its perusal 13 well calculated to 
fill a cnltured Londoner of moderate means with envy For an 
entry money of five florins and a yearly contnbution (payable 
quarterly ') of sixteen florins all the advantages of a good London 
club can be obtained combined with those of the Royal Institu- 
tion. The club possesses a spacious budding with lecture-balla, 
reading and conversation-rooms for smokers and non-smokers, 
writing-rooms, refreahment- rooms, splendid library, all the best 


journals of every klhd from all parts of the world During the 
gt^ider [iart of the there Erfe sdehtlflc aOd other lebtnrhs, 
entertainments and receptions, excursions during lumtner, alld it 
is contemplated to publish a weekly journal connected with the 
affairs of the club The members, numtiering already upwards 
of 500, belong to all classes of society atd to all professions, 
their only bohd of union being a desire fbr cultured intercourse 
The only institution in London at all approaching to this Vienna 
club IB the modest German Athenzum, 

Under the care of Dr P P. C. Itoek there has been pub- 
lished in German a catalopie raisonni of zoological works and 
papers that have appeared m the Netherlands dunng 1875-^ 
There are in all eighty-seven titles The title is “ Die Zoologie 
in den Niederlandcn, " and the publishers arc F. J Brill, of 
Leiden, and C. F Winter, Leipzig 

Intelligence received at New York, June 1, from the 
Sandwich Islands announces that simullaneously with the earth- 
quake at Iqulque, Peru, a tidal wave struck the group of islands 
on May 10, between 4 and 5 A.M. The sea suddenly receded 
and returned with great violence in a wave sixteen feet high, 
which entered the harbour at Hilo, and swept away the wharves 
and storehouses in the front part of the town. All the houses 
at Waiakin within 100 yards of the shore were destroyed. Five 
persons were drowned ; many were picked up in the harbour 
The eurthquike undulations continued during the day, the differ- 
ence between the highest and lowest water-mark varying from 
three feet to thirty-six feel in various parts of the islands. Cocoa- 
nut {sic, but probably Molokai) island Jwas entirely submerged, 
and the hospital at that place was swept away. A fresh eruption 
of the KiLauea volcano commenced simultaneously wuh this 
oceanic disturbance The same earthquake wave was also felt 
all along the Mexican Paciflc Coast. Late'particulars announce 
that great devastation and loss of life were caused by the tidal 
wave which swept the Peruvian coast Six hundred persons are 
reported to have perished 

In connection with the above the following is of interest ■ — A 
Press despatch from Washington, of May 12, states that Assistant- 
George Davidson telegraphs to C P PatteiEon, Superintendent 
of the Coast Survey, in relation to the earthquake waves registered 
m the tide-gauge at Fort Point, at the entrance of San FranciBco 
Harbour, to the following effect * — " Sharp earthquake waves 
commenced on Thursday, May 10, at 6.18 am , five rises and 
falls of 9 in in 80 minutes , then nine maxima or crests 48 
minutes apart, with secondary maxima, the largest of which were 
15 in , then six sharp rises of 14 in each to irregular broken 
crciU one hour apart , Ihen to 5 a M Friday, double maxima 
08 at the commencement, the largest rise being iS in. From 
5 2 D A M. Friday, to I.15 P M,, irregular maxima, then a sudden 
fall of 16 ID,, and action, continuing until 5 PM, No well- 
defined maximum of action, but exhibidons of markedly different 
character It may be slated that the earthquake wave of the 
great earthquake in Japan some years ago was twenty three 
minutes in traversing the Pacific to San Francisco.” 

On Monday afternoon, about 3 30, a tornado partially 
destroyed Mount Carmel, a flourishing town of 3,000 inha- 
bitants on the Wabash River, Sonth-Eaitem Illinois It itruck 
the town on the southern quarter and passed north, destroying 
almost everything in its path. Three churches, two newspaper 
offices, two schools, the Court-house, and i2o buddings were 
demolished. The niins caught fire, burning almost till midnight 
before the flames were extinguished. Many persons Were killed 
or injured. 

On the vote in Parliament last Thursday to complete the sum 
of 24,569/. for the Patent Office, Dr. Playfair remarked that 
while the Government derived a revenue of 180,000/ from the in- 
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ventors of this country, it made them every insignificant return centimetres long, and fully equal to eight gas-burners At the 


Only about 2,000/. was spent upon a Fstent Museum, The Patent 
Museum at South Kensington was very inferior to the conespond- 
ing institutions In France and America, and if we had such a 
museum at all it ought to be a good one, and such as would 
promote invention. He wished to ask whether the Government 
had bought or rented a large building for the purposes of an 
efEcient Patent Museum? Mr W. H. Smith explained that the 
space intended for the Patent Museum at South Kensington had 
been taken up by the collection of scientific apparatus, but that 
the Government still intended to arrange for a suitable exhi- 
bition of inventions. 

A NOTE has been circulated m German papers, warning parents 
against the use of mdia-rubber toys manufactured in France and 
sold largely on the north of the Rhine They were said to l>e 
poisonousi owing to a certain quantity of oxide of zinc which 
was mixed with vulcanised india-rubber The French Minister 
of Agriculture and Commerce ordered an inquiry to be made by 
the Council for Public Health, and the lesult is a declaration 
that these objects are quite harmless. 

AC( (iKDINti to recent news received by M bidoroff as to the 
mammoth discovered in Sibtria, the carcass was found in the gold- 
bearing sands of a gtild-washing on the river Kundola, at a depth 
of five metres The Iffsh was very soft and of a light red colour 
Hhcn freshly dug out, but soon hardened, becoming like a white 
clay It seems to be much impregnated with lime. '1 lie digging 
out of the whole bofly will 1)C very difficult ticcausc of the access 
of water M. PolyakofT has already left bt Petersburg for the 
excavation of the body 

A Tashkhnd Icleeram, dated May 10, announces that the 
Russian embassy, sent last spring to Kurl, has made a thorough 
survey of the route it follower!, together with numerous baro- 
metrical measurements of heights Capt, Kuropaikm and the 
naturalist M. VVilkcn, have explored the lake flail an-nor and 
the route to Kamshar, twenty seven miles cast of Kurl, whilst 
l^eut Senorguroff has explored and surveyed the route from 
Aksu to Kaiakol, following the Uabel pass 

At the last meeting, May 16, of the Russian Geographical 
Society, it was agreed to postpone the exploration of the Ang-ira 
river until next year, whilst the exploration of the water-p.irling 
between the Obi and the Ycnissci will be made during this sum- 
mer Resides M .Sonirnof undertakes a tour m Russia for 
maguetical measurements 

We learn from the Gardeners^ C/iroit rh lliat Prof. Roulger, 
ihe ProfeFsor of Natural History at the Royal Agricultural Col- 
lege, Circnecslcr, is preparing a “Flora” of Gloucestershire, 
and will be glad of any information as to rare species, locali- 
ties, S^c 

A CoMMlTiFE has been formed having for its object the 
presentation of a testimonial to Mr. F W Wilson, whose con- 
nection with the Crystal Palace, after twenty-five years' service, 
has just teiminatcd During the pa^it quarter of a century Mr. 
Wilson, by his genial disposition, obliging manners, and 
thoroughly zealous efforts to promote and successfully carry oot 
the various interesting natural history and other exhibitions held 
at the Crystal Palace, has earned the respect both of his col- 
leagues and the general public. 

OUK Paris correspondent writes : We were present at the 
Alliance Electric Works to witness an experiment on the 
new caolin-lighL, which we had seen in operation at the 
Physical Society, and which waa recently described in NA’HtRE. 
The Ruhmkorf machine was fed by a more powerful primary 
current given out by an Alliance electro motor of three-ho^Ec 
power The bar of caolin, igmled LjAiuducLiuu-spark, was eight 


same time three so-called electric candles were In operation, 
each of them giving about forty gas-burners, and fully equal to 
five coolm lights Consequently not less than twenty-five lights 
could be fed at once in. separate parts of the same building or at 
any distance The light m admirable for its constancy and dura- 
tion , the quantity of caolm deslrnycd is quite insignificant — no 
more than I mm. per hour ; the thickness of the caolin plate or 
bar used Is not more than 4 millimetres The electric candles 
are formed, as is known, by two graphite bars separated by a 
caolin bar It waa proved that the agitation of the candlestick 
produces no interruption of the current Consequently a single 
Alliance-work machine can feed the three lights required by the 
regulations for steamers The graphite pencils are consumed at 
the rale of eight centimetres per hour, which is a difficulty ; but 
It IS expected that any length required maybe supplied by means 
of a proper clock-work ExpenmentB were tried on the bame 
day at tlie Palais de I’lndustne for the purpose of iJluminaLing 
the exhibition of pictures with electric light. The ordinary 
Gramme machines were set into operation The light was found 
steady, but the effect was not quite favourable artistically It is 
expected that with the system of light division, an improvement 
may be ciTecled The experiments were made m order to lest 
whether clcclnc light may be utilised on the occasion of the 
forthcoming InlernaUonal Exhibition, 

In connection with the above wc may state that the expeii- 
ment with Jablochkoff’s electric light at the West India Docks 
on Tuesday night, was not quite successful, owing to some part 
of the apparatus going wrong The experiment is, however, we 
believe, to be repeated. 

The destruction of agricultural and garden produce by the 
systematic attacks of insects is yearly becoming more and more 
serious The gravity of this subject has been felt of late years 
not rnJy by Ihe growers of food crops themselves, but by srien- 
lific men, especially entomologists, and it is therefore wuh sitis- 
faclion we notice that i^ome steps have been taken to obtain 
accurate records of the habits and conditions nu»st favourable to 
the development and increase of certain well-known insects that 
devastate our crops. A little pamphlet called “ Notes for 
Obsrrvalions of Tnjunous Inaects " has recently been issued by 
Mr T r. Newman, of 32, IhitolpTi Lane, ¥ C In these notes 
the necessity of such observations is pointed out, not only on 
scientinc grounds, but also with a view to dimmish the yearly 
losses of food crops to the countiy The ” Notes ” arc illustpatcd 
with woodcuts of many well-known insect depredators as a guide 
to their identity, and a ruled sheet is furnished for erne ring the 
records and any remarks that may aiipcor desirable The^e, as 
well as the "Notes” themselves, are to be obt lined free on 
application to the printer, as above, and any infoTtnation reipured 
will be furnished by the Rev T. A Prciton, the Green, Marl- 
borough, or by Mr. E, A. Fitch, Maldon, Essex. 

Mh OsiAR RroWINI-, in lecturing on 1 ‘riday cvtuing last at 
the Royal InstiLuiiun on the history of education, drew attention 
to the 'science of teaching being in advance of the art He 
urged that, like medicine, padogogics should be made a science 
of observation on results obtained Teachers should inter- 
change experiences on rcmlLs as well as 011 theory 

TlfK additions to the Zoological .Society's Ganlens during the 
past week include a Mesopctaraiau Fallow Deer {Cervus mesof^o- 
famicus), an African Leopard (/v/w pardus), a Cheetah [Ftlis 
/uba'a) from South Africa, a llumboldt’a Lagothrix {/ia^oiArur 
humMiti) from South Anienca, deposited ; a Pre vest's 
Squirrel {.SVik/wj preuosh) from Malacca, purchaoed , a Black - 
backed Jackal {Canu mesomef^s) from South Africa, presented 
by the Earl of Guildford. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge, May 30 — The Sheepshanks Astronomical 
Exhibition has been adjudged to John Edward Aloysius 
Stcggall, scholar of Trinity College. 

The twenty-second annual report of the Botanic Garden 
Syndicate has been issued. It li stated that during the past year 
much attention has been paid to the labelling of the arranged 
trees, shrubi, and herbaceous plants in the open ground, ana it 
IB believed that they all, or nearly all, are correctly and legibly 
named. There has not been time, without neglecting other im- 
portant work, to name with similar completeness the plants 
scattered in the belt, It is believed that very few of the plants 
in the houses are without names, although a few duplicate 
specimens may be in that condition. About i,7DOriew Jal>els 
have been written. The culture of the plants is such as to give 
satisfaction to the syndicate About 170 species of herbaceous 
plants have been raised from seed to supply the places of those 
which have died- Among the presents acknowledged are packets 
of fieeda from the Indian Botanic Gardens, from Baron F. v. 
Mueller, and five large ferns from Australia from the last- men- 
tioned gentleman. 

Oxford — At the enduing commemoration the honorary degree 
of D C G will be conferred upon Mr. J Evans, the disun- 
gui&hed antiquary , Dr Harold Urowne, the Bishop of Win- 
chester , and Lord Coleridge It is probable that degrees will 
be conferred on certain other distinguished persons, whose 
names, however, it would be premature to announce at present 

On November 23 next there will be an election to a Uracken- 
bury Natural Science Scholarship at Balliol College, worth flcjf. 
a year, tenable during residence for four years, open to all such 
candidates as shall not have exceeded eight terms from malricu- 
Ulion. Papers will bs set in (i) Mechanical Philosophy and 
PhyaiCB, (3) Chemistry, (3) Physiology , but candidates will not 
be expected to offer in more than two of these. 

Durham — The University Mathematical Scholarship has 
been awarded to Mr F. W Sanderson, Hatfield Hall. 

Thf UNivERbli IBS UiLi- — The attempt waa made twice on 
Monday iu the House of Commons to get a clause inserted in 
the Universities Bill abolishuig Clerical Fellowships As might 
have been expected, the attempt failed, though in the case of 
Mr Goschen's motion by a very narrow majority — only 9 

Universities AND Naiional Life — The following forcible 
remarks 011 universities and national life occur in the address of 
Prof Sylvester at the Johns Hopkins University, to which we 
have already referred * — “ l‘he mention of Germany brings to 
my mind the importance of universities to the maintenance or 
development of a national spirit in the countries in which Ihey 
are fostered and earned on with an animus free from local 01 
sectarian prejudices. 1 think that there can be little doubt that 
the greatest fact in modem history, the consoUdatioQ of the Ger- 
man empire, the resurrection of the German people, is mainly 
to be attributed to the feeling of brotherhood and the spirit of 
naiionaliLy kept alwe in those ganglions of thought, those cen- 
tres of intellectual activity, the German universities. It is the 
university professors who have made German unity a possibility, 
and I cannot but deplore the unpatriotic short-sightedness of 
those In my own country who, until so late a period, have 
struggled, and still covertly struggle, to make our uDiversiues in 
England not the representatives of the universal English miud, 
but the monopoly of a party and the appanage of a sect” 


SCIENTIFIC SERIALS 

j 4 r/i£ruan Journal of Science and Arls, May.— On vortex 
rijjgfl In liquids, by J- Trowbridge — An account of the dis- 
coveries m Vermont Geology of the Rev. Augustus Wing, by 
J. D. Dana- — Notes on the history of Hchanthm (uborosns^ the 
so-called J erusalem artichoke, by J. H. TnimbuU and Asa Gray. 
— A new investigation of one of the laws of fnction, by A. S. 
Kimball. — Examination of American columbic acid minerals, by 
J Lawrence Smith. — On the sensitiveness to light of vanoua ^ts 
of silver, by M. Carey Lea, 

Po^endorjf^s Annahn dir Phywk und C/ieffin, No. 3. — On 
the c^eSLon of salt solutions, by G. Quincke — On the theory of 
Btationoiy electric flow in curved surfaces, by A. Toplcr. — On 
normal mignetlMtion, by M Petnischeffsicy. — On the tempe- 


rature in the conducting wire of a galvanic emrent, by M. 
Streintz — Remarks on a statement of F, Kohlrausch on thermo- 
electriaty, by M. Clausius. — On the galvanic resistance of haloid 
compounds, by M, Lenz. — On the dynamical significaDce of the 
quantities occurring in the mechanical theory of heat, by M> 
Szily. — On a paradox of the Aechanical theory of heat, by M. 
Ritter — Researches on the movements of radiating and irradi- 
ated bodies (concluded), by M. Zollner. — On the connection 
between absorption and dispersion, by M Ketteler. — On the 
neutral combs of the Holtz machine, by M. Riess. — Galvanic 
dipping battery for elements with two liquids, by M. Hertz. 

Ria/i hiitiito Lomhatdo di Scienze e Leittn RendiconU, 
vol X. fasc. iv V. vi. — Observations on Borrelly’s comet, by M. 
Schiaparelli. — Ditto by P. Secchi, — On a singular congenital and 
lipoiuatous pigmentary alteration, by M Scarenzio. — Contribu- 
tion to the study of Addison's disease, by M. Valsuaru, — New 
barometric formula for the measurement of altitudes, and the 
reduction of barometric heights to the sea-level, by M. Graasi. — 
General method of obtaining diagrams of the motion of a point, 
by M Fadelletti. — On algebraic differential equations of the first 
order and first degree, by M. Pincherle — On some questions of 
electrostatics, by M. Beltramv — On some unpublished letters 
from Lagrange to Euler, by M Schinparelli. — Ongin and 
anatomy of inlcslinal diverticula, and Lheir application in prac- 
tical surgery, by M Sangalli — On a new species of Dochmms 
{Dochmius halsamt)^ by MM. Farpna and Gras^u 


SOCIETIES AND ACADEMIES 

London 

Royal Society, May 31. — ** On the Amplitude of Sound- 
Waves," by Lord Rayleigh, M. A., F.R S. 

Scarcely any attempts have been made, so far as I am aware, 
to measure the actual amplitude of sound-bearing waves, and 
indeed the problem is one of considerable difficuTty Even if the 
measurement could be effected, the result would have reference 
only to the waves actually experimented upon, and would be of 
no great value in the absence of some means of defining the in- 
tensity of the corresponding sound It la bad policy, however, 
to despise quantitative estimates becauae they are rough, and 111 
the present case it m for many reasons desirable to have a general 
idea of the magnitudes of the quantities with which we have to 
deal Now it is evident that a supenor limit to the ampliLude of 
waves giving an audible sound may be arrived at from a know- 
ledge of the energy which must be expended m a given time in 
order lo generate them, and of the extent of surface over which 
the waves so generated are spread at the time of hcanng. An 
estimate founded on these data will necessarily be too high, both 
because sound-waves must suffer some dissipation m lheir pro- 
gress, and also because a part, and m some cases a large part, 
of the energy expended never takes the form of sound-waves at 
all. 

The source of sound in my experiment was a whistle, mounted 
on a Wolf's bottle, m conneciion with which was a syphon 
manometei, for the puruosc of measuring the pressure of wind. 
This apparatus was blown from the lungs tnrough an india- 
rubber tube, and with a little practice there was no difficulty in 
maintaining a sufficiently constant blast of the requisite duration. 
The most suitable pressure was determined by preliminary trials, 
and was measured by a column of water cenUmetres high. 

The first point to be determined was the distance from the 
source to which the sound remained clearly audible. The experi- 
ment was tried in the middle of a fine still winter's day, and it 
was ascertained that the whistle was heard without effort at a 
distance of 820 metres. In order to guard against any effect of 
wind, the precaution was taken of repeating the observation with 
the direction of propagation reversed, but without any difference 
being observable, 

The only remaining datum necessary for the calculation is the 
quantity of air which passes through the whistle in a giyea time. 
This was determined by a laboraiory experiment. The india- 
rubber tube was pui into coimection with the interior of a rather 
large bell-glass open at the bottom, and this was pressed gradually 
down Into a large vessel of water in such a manner that the 
manometer indicated a steady pressure of 9^ ceniimetins. The 
capacity of the bell-glass was 5,200 cubic centimetres, and it 
was found that the supply of air was suflicienli to last 26I seconds 
of time. The consumption of air was therefore 196 cubic centi- 
metres per second. 
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In workiDg out the resnlt It will be most convenient to use 
onsistently the C. G S. system. On this system of measure- 
ment the pressure employ^ was 9i x 981 de^es per square 
centimetre, and therefore (he work expended per second in gene- 
rating the waves was 196 X X 981 ergs. Now the mechanical 
value of a scries of progressive waves la the same as the kinetic 
energy of the whole mass of air concerned, supposed to be 
moving with the maximum velocity of vibration {v) ; so lhat, if 
S denotes the area of the wave- front considered, a be the velocity 
of sound, and p be (he density of air, the mechanical value of 
the waves passing in a unit of time is expressed by iS. n. p 
in which the numerical value of a is about 34,100, and that of p 
about 0013 In the present application S is the area of the 
surface of a hemisphere, whose radius is £2,000 centimetres , and 
ihus, if the whole energy of the escaping air were conveited 
into sound, and there were no dissipation on the way, the value 
of V at the distance of 82,000 cenUmelres would be given by the 
equation — 

^ 2 X I96^X 94 X 981 

2ir(82O0O)’‘ X 34100 X 0013' 

whence 


u — ‘0014 centimetres per second. 


This result does not require a knowledge of the pitch of the 
sound. If the period be r, the relation between the maximum 
excunion x and the maximum velocity v 

IfT 

JC --- 

2ir 

In the present case the note of the whistle was with a fre- 
quency of about 2730 Hence 


0014 

2ir X 2730 
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10 


X 8 I, 


or the amplitude of the aerial particles was less than a ten 
millionth of a centimetre. 

1 am mclined to think that on a still night a sound of this 
pitch, whose amplitude is only a hundred millionth of a centi- 
metre, would still be audible. 


Llnnean Society, May 24. — Annual General Meeting — 
ProC Allman, F. R.S., president, m the chair — The Senior 
Secretary (Mr Currey) read his report, among other items, 
mentioning that twelve fellows and five foreign members had 
died during the past year On the other hand forty-three 
lelluas, three foreign members, and one associate had been 
elected Of active scientific woikers that had passed away, J. 
ScoU llowerbank, Edward Newman, and Alfred Smee crlJed 
for special mention , the labour<i of the first named, in a pre- 
viou'tly litlle-workcd department, the sponges, marking an epoch 
in British natural history, A passing tnhute was due to the 
memory of the foreign members that had died during the year, 
for von Baer, Broun, De Notans, Ehrenberg, and llofmcister 
in their several departments worthily represented biological 
flc.ence in its broad aspects. — Mr. Gwjn Jeffrey®, trca.surer, in 
hiB financial sLatemenl, showed an increased balance m favour of 
the Society, and this, notwithstanding extra outlay m valuable 
additions to the library, improvements in the Society's scientific 
miblicalious:, &c. Ihe demise of the late Charlea Lambeit, 
F L.S , had brought the handsome bequest of 500/ to the funds 
of the Society, — The president and officers were re-elected and 
the following gentlemen, viz , Lieut -Col Grant, C B , W. 
Carrulheni, R Hudson, Dr. J. Millar, and Dr. R. C. A Prior 
were elected into council in lieu of the subjoined, who retired 
by rotation — G. Bentham, Gen. Scott, C B , K B, Sharpe, 
H. T. Stainton, and C Stewart We elsewhere give an abstract 
of the presidential address, devoted to a rJsum^ on “Recent 
Researches among the Lower Sarcode Organisms,^' a subject of 
daily increasing interest. 


Meteorological Society, May 16. — Mr. H. 5. Eaton, M A , 
president, in the chair. — Messrs. Stephen Brel too, J. Gulson 
Burgc&s, David Milne Home, and F. Gartside Tlppinge were 
elected fellows of the Society. — The following papers were 
read : — An improved form of mercurial barometer, by Mr. R K 
Power, F M S. The improvement consists in the use of a 
double column of mercury, so that in the event of a vacuum 
being formed by the escape of some mercury into the cistern, the 
sho^ 11 no longer felt bv the tube but in the hnt place is re- 
ceived by the mercury aJone and then reflected much diminished 
into the cistern, where it is modify by the presence of the 
atmosphere. At the same lime, owing to the peculiar construc- 


tion of the cistern, the probability of any mercurv leaving the 
tubes is much less than in the cose of the standard barometers at 
present in use It is also believed that the employment of the 
double tube will do away with the necessity of boiling the mer- 
cury — The relation between the upper and under currents of the 
atmosphere around areas of barnmctric depresrion, by the Rev, 
W Clement Ley, F.M.S This paper gives a description of the 
mean directions of the movements of cirrus clouds over the dif- 
ferent segments of areas of depression. The subject Is treated 
on its observational side, as it is not yet considered ripe for much 
theoretical discussion, but one or two points seem likely to throw 
some light on the theory of the movements of the atmosphere. 
The direction of the upper currents round a depression is found 
to be most intimately related to the direction in which the de- 
pression itself is progressing. In the rear of a depression where 
the mean direction of the surface winds is nearly parallel to the 
isobars, or at right angles to the radius, the cirrus current almost 
coincides with the surface wind, except near the central calm. 
In the front of the depression on the other hand, where there 19 
the greatest indraught near the earth’s surface, the upper currents 
flow greatly away from the centre The current m the rear of 
a depression has thererorc the greatest, and that in the front the 
least vertical depth. The majority of our depressions travel 
towards some point between N, and E., and so far as the 
author has been able to calculate, the mean height of our south- 
easterly winds is not half that of our north-westerly winds, even 
supporing the latter to extend no higher than the alralum of 
cirru® Ihe angle of deviation increases with the increase oi 
friction , and it la possible, ihcrefore, that the ^reat incurvation 
of the surface winds In the front of a depression la closely related 
to the greater amount of friction which they encounter, for they 
are comparatively shallow currents, and expenence resistance 
above as v ell as at their base. The contrast between the upper 
currents on the right and those on the left of the trajedoiy 15 
quite as remarkable os that between the upper currents m the 
Iront and in the rear, and it is very constant and well-marked m 
its general character. As regards the centre, the upper-current, 
when traceable over this district, commonly coincides, or very 
nearly, with the wind previously felt at the earth’s surface. — 
Contributions tn the meteorology of the Pacific — the Island of 
Rapa, by Robert II Scott, F R.S Rapa is n small udand, 
eignteen miles in circumference, m the South Pacific, in latitude 
27° S and longitude 144“ W The observations were made by 
Capt D E. Mackdlar, on board the dep6t ship Medai^ during 
llic period extending from 1867, December 15, to 1869, May 27. 
'1 he climate appears to be an equable one. 

Physical Society, May 2t^ — Prof, G C Fostei, president, 
in the chair.— The following were elected members of the So- 
ciety — Lieut-Col A. L. Campbell, Dr If Debus, K.R S , 
Mr, W. T Thiselton Dver, M A., B.Sc., W. Jack, M A , and 
Capt. Sale, R E — Lieut -Colonel Campbell explained and exhi- 
bited a double slit which he has employed for measuring (he 
distances between the lines in the spectrum and finds of great 
service in cases where the illumination is so slight as to preclude 
the possibility of using the onlinary micrometer. One slit 
remaining sUtiunary the oilier can he moved nt right angles to 
its direction by means of a very delicate micrometer screw of 
200 threads to the inch, the graduated head of which is capable 
of distinctly indicaling one-fivc-millionth of an inch in the mo- 
tion ol the shr ll now a reading of the micromeler be taken 
when the slits are superposed and form one continuous slit, and 
a second leading when any given line has been superposed upon 
any other line at a moderate distance from it, ilie difference be- 
tween these readings uill enable us at once to ascertain the dis- 
tance between Ihe lines if the microincicr be calibrated m lerms 
of the spectrum as seen in the observiug telescope. The author 
has made several meaaurementg with this apparatus, and finds it 
to be capable of extreme accuracy, but it is of course essential 
that the movable slit remains within a moderate distance of the 
axis of the coBiniator. lie then tlescnbed a simple arrange- 
ment for automatically fixing a prism, when placed on the table 
of a goniometer at the angle of minimum deviation when dif- 
ferent coloured rays are under examination. To the arms which 
suppoit the telescopes of the goniometer are attached I wo shoit 
links of equal lengths connected at their extremities with a 
nut sliding freely on an arm which ii fixed radially to the 
centre table of ihe mstrument. Ihe prism u held on this 
table with its base at right angles to this arm, and it thus 
remains adjusted for all the rays of the ipectnim — Mr. O. J. 
Lodge then read two papera by Profa. Ayrton and Perry, jointly, 
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of the Imperial College of Engineeringp Tapan- The first oon- 
laina on account of an elaborate Rerlea of cxperimentB on Ice aa 
an electrolyte. They state as a result of their expenmenta that 
the capaciiy per cub cent, of ice at - 13^ 5 C 15 o 002 iDicro-farad, 
and the specific inductive capacity is 22,160 (that of air being 
called unity), while that of water at 3 ° 7 C. is about 2,240 Limes 
this amount Commencing with ice at— 13*' 6 C the temperature 
was allowed to rise and the conductivity determined by galva- 
nometer readings, From these a very regular curve was deduced 
which shows that the conductivity increases regularly, and that 
there is no sudden rise in passing from the solid to the liquid state. 
The apparatus was also employed for determining the electro- 
motive force of polarisation currents at different temperatures 
by replacing the copper by a ^mc disc — The second communi- 
cation contained suggestions for experiments on the viscosity of 
water and other liquids. It is accompanied by workmg drawings 
of an apparatus which the authors have designed fur determining 
the relation between the viscosity of a liquid and the velocity of a 
surface moving in contact with it They have, however, no faci- 
litiea for making such an apparatus, and therefore place it at the 
service of any one who may be willing to study the subject. 

Victoria Institute, June 4 — At the Annual Meeting of this 
Institute, the address was delivered by Mr J, K lloward, 
F R S — Capt. F. Tetnc (the honorary secretary) read the 
eleventh annual report , 107 members and associates had 
joined during the year, and the total number had risen to over 
700, two-thirds of whom were country and foreign members 

Institution of Civil Engineers, May 29 -Mr (Jeorge 
Robert Stephenson, president, in the chair — A paper was re^ 
on an economical method of manufacturing charcoal for gun- 
powder, by Mr George Uaycraft, V C.S 

Paris 

Academy of Sciences, May 2S, M. Peligut in the chair. — 
Some remarks were made on M Koudaire’s Algerian scheme 
M deLe>seps thought it praLlicable aud Ubcful , M, d'Abbadie 
desired that study might be given for a whole year to the quan- 
tity of evaporation and the rei;tme o( the winds in that region, 
— The following papers were read — Reply to M Tacchini's 
note luseitcd in last Comptes Kendus^ by M Janssen While 
accepting M I'accluni^s figures in comparison of maximum and 
ininiinum years, he yet holds that the numerous and rapid 
appearance and disappearance of spots witnessed during the past 
year indicates very violent movements of matter — On Gay 
T.uasac’b law of volumes, reply to M. Saint Claire Devil le, by 
M Wurtx. The system of chemical equivalents which prevailed 
about 1840 over the atomic notation ol lierzehus, has not taken 
account of Gay Ludsac’s discoveries on the combinations of gases, 
and the maintenance of the principle of equivalence in chemical 
notation would bnng science back to the times of Dalton, Wol- 
laston, and Richter, which would be an anichrunisin —Reply 
to M. Wurtz's note on ihe law of Avogadro and the atomic 
theory, by M Berthclot — Experimental critique on the glyco- 
geneiic Junction of the liver, by M, Cl. Bernard. He 
proves the function directly during life, laying bare the liver in 
a dog, cutting off a piece of it, which is then put into boiling 
water. The tissue contams a propoition of sugar varying from 
1 to 3 per 1,000 Ihe influence of vivisection does not cause 
vanalion in the quantity, unless the circulatory and respiratory 
functions are greatly disturbed M, Bernard also demoiistraies 
that the saccharine matter continues to be formed in the hver 
after death — Observations on the woik prenented to the Academy 
by M VilJarceaUp entitled the " Nouvelle Navigation," by M 
Mouchez. He objects to the title , and the analytic method 
proposed (application of Taylor’s scries in place of the old 
formula) though good m theory, is found impracticable. The 
graphic method IS nearly the same, according to M. Muuchez, as 
he has himself long pTaclised and recommended, Lastly there 
la but rare need to use M Villarceau's new process for deter- 
mining Vu most probable point — On an alg^ralc method for 
obtaining the ensemble of the fundamental invariants and co- 
variants of a binary form, and of any combination of 
binary forms (continued), by Prof, Sylvester — Descnpiion of 
new monneuvres executed with the economising apparatus at 
the dam of Auboii, by M. de Cahgny. — Experiments made in 
order to appreciate the diffusion of the vapours of sulphide of 
carbon introduced Into the ground as an insecticide, by M. 
Gastine. In permeable soil the diifuiioi] reached a maximum 
radius of about i metre about the hole of injection (which laceivod 
JO grammes of the mlphide). The vapoun peiMed at 30 cm. 


distance from March I to 5, or about iQo hours 1 nearer the 
hole, 150 hours In clayey soil the diffasign was as extensive, 
and the persistence was about twenty-four hours more. — Hibton- 
cal remarks on the theory of movement of one or several bodies 
of consiant or variable forms, in an incompressible fluid ; on 
the apparent resultant forces and on the experiments relating 
thereto, by M. Bjerknes — On Gauss’s formula of quadrature, by 
M. Callandreau — Thermal researches on the substituted amiines, 
by M, Longuinine ^Electrolysis of ordinary pyrotartaric acid, by 
MM. Keboul and Boargoin This acid is very stable , it is elec- 
tfolysed hke mineral acids, and is in this respect quite unlike 
succinic acid, which is decomp^osed easily — Researches on the syn- 
thesis of acids of the series and C„tlj,j-40a ; allylic 

and diallylacetic acids, by M. Keboul. — On the decumposllion of 
carbonic acid m the solar spectrum by the green parts of plants, 
by M TimiriozeJl. A spectrum was formed with a bisulplude of 
carbon prisim acid a trough containing chlorophyll solution was put 
in the path of the rays Next were interposed in a row five vessels 
mvcrled over mercury, each contaming air with about 5 per cent 
carbonic acid, and these vessels received green organs of plants 
(pieces cut from a bamboo leaf) The vessels, being in different 
parts of the spectrum, were left there six to ten hours on fine 
days 111 July, and the gas was afterwards analysed The maxi- 
mum of decomposition of COg was always found in the vessel 
corresponding to the position of the characteristic absorption 
band of chlorophyll , in orange, yellow, and green, the amount 
of decomposition showed successive decrease, and in red there 
was even production of COg through respiration,— On the 
nature and t^ignihLaiion of Llic small red corpuscles ot the 
blood, by M. Ilayem, He concludes that they are young 
corpuscles locomplcLcly developed —On the changes of volume, 
and the delivery of the heart, by M Frani^jis- Franck His 
method was to connect the cavity of the pericardium (m 
live dogs) with one of Marey’s registering apparatuses, The 
heart increasing in volume m diastole drove n certain quantity 
of air into the tambour, while the contraction in systole permitted 
return of this air, — On the hiblological alterations of the uterus in 
their relations to the principal diseases of this organ, by M. 
C ourty — Stall stical Researches on the Sologne, especially with 
regard to recrmling and movement of ihe v^opulation, by M. 
Co&te — On a process for recognising the presence of fuchsme in 
wmcj, by M Baudnmont. A drop of fuchsmated wine left a 
few seconds on the skin of the hand, produces a mark which 
cannot be washed out with water. 

G61 riNGKN 

Royal Academy of Sciences, January 31.— Report on the 
Botanical Institute ul Gottingen University fur 1876, 

February 21 — A contnbution to the theory of reflection- 
phenomena, by M. Rethy, 

March 21. Reparation of arsenic from nickel and cobalt. 

April 4. — On ihe electric conductivity of aqueous solutions, 
CEpccially of salts of the alkalies and alkaline earths, cau'^lic 
alkalies, and some acids, by M Kohlrausch. 
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THE ENDOWMENT OF RESEARCH 

W £ are authorised to publish the accompanying list 
of the sums to be paid by the Government, on the 
recommendation of the Royal Society, during the present 
year in aid of Scientific Research. 

We might well leave the list to speak for itself, but it 
would be ungrateful not to point out that the Duke of 
Richmond and Lord Sandon have by their action, beyond 
all doubt, inaugurated a new era in the scientific activity 
of our country, and one which is sure to be fostered by 
corporate bodies and mdividuals now that the Govern- 
ment has set 50 noteworthy an example. 

Personal Payments. 

Mr. J. A. Broun. — For Correction of the Errors in the 
published Observations of the Colonial Magnetic Obser- 
vatories .... 150/. 

Dr. Joule. — For Experimental Investigations into the 
Mechanical Equivalent of Heat 200/ 

Prof Parker — For Assistance in Researches on the 
Morphology of the V^ertebrate Skeleton and the Relations 
of the Nervous to the Skeletal Structure, chiedy in the 
Head . . . . 300/ 

Rev. W. H. Dallinger — For Microscopic Investigations 
of Monads, Bacteria, and other Low Forms of Life 100/. 

Rev. F. J. Blake — For compiling and publishing a 
** Synopsis of the British Fossil Cephalopoda 100/. 

Prof, A. H Garrod. — For Aid in preparing for Publi- 
cation an Exhaustive Treatise on the Anatomy of 
Birds 100/ 

Dr, Murie. — For completing and publishing three Me- 
moirs * — “Anatomy of the Kingfisher,'' 4to , with five 
plates \ on “ Extinct Sirenia," 4to , with six plates , “ Os- 
teology of the Birds of Paradise,” folio, three plates 150/. 

Mr. H Woodward. — For Continuation of Work on the 
Fossil Crustacea, especially with reference to the Tnlo- 
bita and other Extinct Forms, and their Publication in the 
Volumes of the Palxontographical Society . . 100/. 

Prof. Scborlemmer. — F or Continuation of Researches into 
(l) the Normal Paraffins, Suberone, (3) Aunn . 200/. 

Dr. H. E. Armstrong. — For Continuation of Researches 
into the Phenol Series, and into the Effect of Nitnc Acid 
on Metals .... 300/. 

Profs. King and Rowney, — For Researches to Deter- 

mine the Structural, Chemical, and Mineralo^ical Cha- 
racters of a Certain Group of Crystalline Rocks represented 
by Ophite ...... 60/. 

Mr. W. J. Harrison — Towards the Expense of collecting 
and describing Specimens of the Rocks of Charnwood 
Forest ...... 50/. 

Non- Personal Payments. 

In aid of Apparatus^ Materially and Assistance. 

Dr. J. Kerr.— For aid in Electro-Optic and Magneto- 
Optic Researches . . . ■ • 3oo/. 

Mr. J. E. H. Gordon.— For Experimental Measure- 
menUof the Specific Inductive Capacity of Dielectrics 50/. 

Prof. Guthrie — For Apparatus and Assistance m (i) the 
Determination of the Latent Heats of the Cryohydrates 
a^d the Vapour Tensions of Colloids , and (2) the Exa- 
mination of Heat Spectra and Radiant Heat by means of 
varying Electrical Resistance in Thin Wires 150/. 

Mr. J. T. Bottomley. — To aid in canying out a Senes 
of Experiments for determining the Conductivity for Heat 
of Various Liquids and Solutions of Salts . 100/. 

Sir William Thomson. — For Aisistance and Materials 

You XVI.— No. 398 


for a Continuation of Expenmen ts on the Effects of Stress 
in Magnetism ..... lool. 

Mr. W. Crookes. — For Assistance in continuing his 
Researches connected with “ Repulsion resulting from 
Radiation " . . 300/. 

Messrs. Rucker and Thorpe — For a Companson of the 
Air and Mercunal Thermometers . 50/. 

Mr F. D Brown — For an Investigation of the Phy- 
sical Properties, the Specific Gravity, Expansion by Heat, 
and Vapour Tension, of the Homologous and Isomcnc 
Liquids of the CnH2n -j- i Senes . . 100/, 

Prof Roscoe — For Continuation and Extension of the 
Expenments on the Self-registering Method of measuring 
the Chemical Action of Light . 100/ 

Sir William Thomson — For Investigation and Analysis 
of Tidal Observations and Periodic Changes of Sea 
Level , . . 200/ 

Dr J B. Balfour — For the Expense of Illugtrations for 
a “ Monograph of the Pandanacete” 50/. 

Mr. H T Stainton. — For Aid in publishing the “ Zoolo- 
logical Record ” . loot. 

Dr. J G M'Kendnck, — For Apparatus for a Research 
into the Respiratioh of Fishes . 75/. 

Prof. Gamgee.— For a more Complete Survey than has 
yet been made of the Physiological Action of the Chemi- 
cal Elements and their more Simple Compounds, with the 
Object, in the first instance, of establishing a Physio- 
logical Classification of the Elementary Bodies 50/, 

Dr. Brunton — For Researches into the Physiological 
Action of the most important Compounds of Nitrogen, 
and into the Action of certain Poisons, and for Appa- 
ratus ... . 80/ 

Mr. E A. Schafer. — To pay the Wages of an Assistant 
to give Mechanical Aid m Histological and Embryological 
Research . . . 50/. 

Dr. Burdon Sanderson.— For an InvesUgation of the 
Normal Relation between the Activity of the Heat-pro- 
ducing Processes, and the Temperature of the Body 70/ 
Prof. Schorlemmer — Forcontinuation of Researches into 
(i) the Normal Paraffins, (2) Suberone, (3) Aunn 100/. 

Mr. W. N Hartley.— -For Researches into the Photo- 
graphic Spectra of Organic Substances, into the Phos- 
phates of Cerium, the Conditions under which Liquid 
Carbonic Acid is found in Rocks and Minerals, the 
Double Salts of Cobalt and Nickel, and for other Investi- 
gations, and for Assistance . 100/ 

Dr Burghardt — For a Research into the Origin of the 
Ores of Copper and (if possible) of Lead, their Mode of 
Formation, and the Chemical connection (if any) between 
the Ore and its Mainx. . 50/. 

Prof. Church —For a Research into the colouring 
matters of Colein, of Red Beet, and for the Study of 
Plant Chemistry - . 5 ^. 


THE CHALLENGERS^ COLLECTIONS 

T he preliminary steps have been taken for the com- 
pletion of the great work of the CkalUngery and the 
vast collections made during the voyage are now being 
distributed among experienced workers for determination 
and description 

The director of the scientific staff has been at great 
pains in endeavouring to secure the services of men most 
competent for the task, and we are sorry to see that some of 
our English naturalists, and notably the president of the 
Geological Society, have thought it necessary to remoa< 
strate against the course which the director has taken in 
the selection of the men to whom he is about to entrust the 
examination of the collections. We have already had occa- 
sion to refer to what we felt obliged to characterise as an 
unwarranted attack on Sir Wyville Thomson, and it is 

H 
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with much regret that we observe an attitude of hostility 
to the mode of distribution which has been deemed most 
conducive to the reputation of the expedition and to the 
interests of science. 

It would seem that while almost all the great zoological 
groups which the ChaHenget^s dredges have brought to 
light have been handed over for examination to naturalists 
in this country, a few have been placed in the hands of 
American and German workers ; and it is this association 
of foreign zoologists with the men to whom in this country 
by far the largest portion of the work has been assigned that 
has excited the indignation of the individuals referred to. 

Now every one who has kept himself en rapport vrith 
recent zoological research, must know that the foreign 
zoologists, to whom Sir C. Wyville Thomson has in- 
trusted these collections, stand before all others m the 
amount and thoroughness of their work in the special 
departments of zoology for which their aid is asked, and 
the narrowest nationalism cannot deny that it was the 
duty of the director to see that the specimens were placed 
in the hands of men most competent to secure for science 
the results which have been obtained at the cost of so 
much labour, skill, and public expenditure. 

If this country can be shown to enjoy the unique dis- 
tinction of possessing in every department of zoological 
research men at least as good as can be met with else- 
where, the advocates of a national science may find an 
argument in favour of having the work absolutely con^ 
fined to Englishmen ; but if we cannot assume a position 
which no other nation m the world would think of claim- 
ing, it IS plainly for the interests of science that we should 
supplement from abroad those departments of research in 
which foreign workers may excel us 

That the naturalists to whom we have referred will not 
receive much support from their fellow-workers will be 
evident from the subjoined letter to the Editors of the 
now in processor signature, which has already 
received the adhesion of the presidents and secretaries of 
the Royal, Linnean, and Zoological Societies, and of 
other leading men m this department of knowledge . — 


* ‘ Zoohg)* of the ' Challenger ’ Ejcpedihon, 

*' As in a letter upon Ihis subject in the number of the Annals 
of Natural /Astifiy far May last Dr. P Martin Duncan, writing 
as president of the Geological Society, has stated that he speaks 
'at the instance of a very considerable number of members 
of learned societies,* we, the undersigned, wish to state 
that we do not agree in the strictures passed by Dr Duncan 
upon the manner in which Sir C. Wyville Ihomson has distri- 
buted the specimens collected by the ChalUnger Expedition for 
description So far as wc have had an opportunity of judging 
we are perfectly satisfied that Sir C Wyville Thomson, in ihe 
arrangements which he has made as regards these collections, has 
acted consistently with the best interest of science. 

It was, m our opinion. Sir C. Wyville Thomson’s duty to 
secure the aid of the most competent naturalists without regard 
to their nationality , and, even if it were proper that national 
jealousies should be imported into science. Sir C Wyville 
Thomson can hardly be reproached on this score, when it is 
considered that two thirds at least of the naturahsU whose aid 
he has obtained are Englishmen 


"J D. Hooker 
T. H, Huxley. 

Charles Darwin. 

St. George Mivart. 
Francis Day 
Geo. Busk. 

William B Carpenter, 


W. H Flower. 
P. L. SCLATKR. 
OsBKRT SaLVIN. 
A, li Garrod, 
Geo a Allman. 
Tweed dale.*' 


It ii of importance that no misunderstanding should 


exist as to the real state of the controversy which has 
ansen on a subject in which zoological science is so 
deeply interested, and we believe we cannot do better 
than lay before our readers the correspondence which 
had taken place between Sir Wyville Thomson and Dr- 
F. Martin Duncan before a word of hostile criticism had 
as yet shown itself in print. 

" Scientific Club, Savile Row, London, W. 

" 24th March, 1877 

“ My Dear Sir Wyville Thomson, 

"You can hardly imagine the strong feeling of disappoint- 
ment which hoa arisen amongst a very large section of the 
naturalists and palaeontologists who study the invertebrates, in 
consequence of a letter which was published m the Ann and 
Mag 0 / Nat Hist, for March, 1S77 In this letter the scienlific 
world IS informed ^ our mutual friend, A Agassiz, that the 
Echini, Ophnirans, Hadiolarla, and a part of the Sponglda col- 
lected in ihc expedition of the Challenger have been given to 
Amencan and German naturalists for description, and that the 
United States have a ' fair share ' of the work. So great is the 
feeling that English workers should have been thus passed over, 
that a conference has been held on the subject, and I have been 
asked to wnte to you in the friendliest spirit of remonstrance. 
I need hardly state that I (.houlcl not have taken this liberty did 
1 not happen to hold a position which entails action in every- 
thing relaling to the progress of geological science. Writing 
then on the part of many men whose capabilities as naturaliiitB 
and palxontologists 1 am well aware of, I express their and 
my own opinion that m this distribution your amiability and 
want of personal acquaintance with English workers have led 
you astray We recognise the great merits of those foreign 

f [entlemen to whom you have sent collections and the exceeding 
iberahty of A Agassiz , but we do not think that you are 
justified in giving them the results of the greatest natural 
history expedition which haa ever sailed from this country, 
unless there is a want of that power amongst English workers 
which will enable them to treat the subjects m the broadest 
sense, and to compare the recent and geological faunas salis- 
factorily. There is no such deficiency, I am asked to 
urge upon you a reconsideration of the matter, and to leave a 
fair portion of work in the hands of our friends, giving the rest to 
men of your own country. Assuring you that we appreciate 
your difficulties and that we will assist you in every way conso- 
nant ^with the dignity of Engbsh bcicnce, I remain, 

'* Yours sincerely, 

(Signed) "P. Martin Duncan 
" Sir C. Wyville Thomson " 


*' My Dear Dr. Martin Duncan, 

** 1 must ask you to consider this note as written to yourself 
personally, for I cannot, of course, in any way recognise this 
nameless * Conference ’ 1 may mention, however, at starting, 

that m this matter I have consulted several of the first English 
naturalists, and that they entirely approve of my selection 

" I take up my pen rather hopelessly, for your letter does not 
touch any of the considerations on which I have acted, My duty 
was to have prepared an official account of the voyara to the best 
of my power within a certain Lime. I endeavoured to select to 
assist me in this (i) those who had most successfully made cer- 
tain branches their special study and were generally regarded as 
authorities:, and (2) those whom I knew by experience to be 
likely to do the work within the time to which I was Lied down, 
and to return the specimens in good order to be lodged in the 
Bntish Museum In all cases where I considered that these 
conditions were fairly fulfilled by Englishmen 1 at once and fully 
recognised the CTeat advantage of avoiding the risk of sending 
thmgs abroad, out except for this consideration 1 confess I saw 
and see no objection, but rather the reverse, to making a great 
work of this kind somewhat more catholic The result has, 
however, been, that by far the greater part of the work will be 
done in England. I do not mean to go into special cases, but 1 
give a general sketch of the arrangements as they now stand i— 


Sea Mammals 

Birds 

Fishes 

Cephalopoda , 

GutTODOTE 

LameUlbrunchiata 


Prof. Turner. 

Dr, ScUter. 

Dr GU other 
Prof. Huxley 

I Rev. R. B, Watson. 
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Brechiopoda , 

Higher Cmitacea 

Ostracoda 

Copcpoda 

Isupoda 

Cimpedia 

Annelida 

Gepfayrea 

Bryozoa 

ICcmnoidea 

Ophmndea 

Crinoidea 

Hydromedusse 

Corals 

Sponges 

Bhizopods 

Radiolarlans 


Mr, Davidion. 

Probably Prof. Claus. 

I Prof, G. Brady. 

Mr Henry Woodward. 

Mr Darwin 
Dr Mclmoah. 

Prof. Kay Lankester 

Mr. Bask 

Mr. A AgaSB.z. 

Mr Lyman 

Dr Carpenter and myself. | 
Prof Allman. 

Mr. Moseley. 

Prof Oscar Schmidt andmyiclf 
Mr. Henry Brady, 

Prof K. Haeckel. 


"Now the only foreiijners m this list are Dr Gunther, Prof 
ClaUF, Prof Agassiz, Mr Lyman, Prof, Oscar Schmidt, and 
Prof Haeckel If there !'» a better English authoriLy than Dr 
Gunther on fishes, I beg his pardon for having overlooked him. 
The crustaceans were to have been done by the late Dr v Wille- 
moes-Subm and certain considerations come m as to the use of his 
plates and notes, which I need not discuss 1 am not aware that 
there is any one in this country who can be considered at 
present an authority on recent Echinoidea. The choice perhaps 
lay between Agassiz and Lov^n, but the reference collection at 
Cambridge is the best in the world in this department There 
IS, so far as I know, no English authority on Ophiurids at pre- 
sent. I prefer Oscar Schmidt’s mode of treating the sponges to 
that of any other author I am not aware that any Englishman 
knows the Radiolanans so well ns Haeckel. There are a good 
many departments not yet settled, and one or two other foreigners 
may be added to the list I should of course have most heartily 
asked your assistance with the corals had Moseley not undertaken 
them, but he has the preference as one of our staff, and lie has 
done excellent work 

" I have submitted the principles on which I am working to 
the best of my ability to the Treasury, and they have received 
their sanction and that of the Council of the Royal Society. I 
cannot recognise the importance of the geographical distribution 
of naturalists, and with all respect for the dignity of British 
science I must say I think that in this selection, which I con- 
sidered entirely open, I have done it ample justice. 

" Believe me, very Iruly yours, 

C WvviLLE Thomson 
** 20, Palmerston Place, Edinburgh, March 27 


To this letter no reply has been received, and the sub- 
ject might well have ended here. 

The objectors to the course pursued by Sir Wyville 
Thomson would hardly advocate our assumption of a 
spirit more narrow and illiberal than that of any other 
country, and they will perhaps be interested in knowing 
how a foreign Government has acted under quite similar 
circumstances. 

The results of the two great recent scientific expe- 
ditions fitted out in the United States, that of the 
Haslar," and the Exploration of the Gulf Stream, have 
been distributed among special workers without any re- 
gard to nationality. Of this we need no further evidence 
than that a/forded by the arrangements which have been 
adopted for the examination of the very rich collections 
made during thc^Gulf Stream Expedition, These col- 
lections have been allocated as follows — 


Halcyonana 

A. Kolliker 

Wurzburg 

Ann elides . . 

£ Ehlera 

Gottingen. 

Sponges (part) 
Sponges (part) 
Holothunans 

0. Schmidt . 

Strossburg. 

E Haeckel 

Tena 

E. Selenka 

Leiden 

Polyzoa 

F, A Smitt 

Stockholm. 

Moilusca 

J. Gwjn Jeffreys 

London 

Hydroids 

G J Allman 

London. 

Starfishes 

E. Perrier ... 

Fans. 

CnistacM . . .. 

. Alph. Milne Edwards , . . 

Pana 

Fisha 

, F. Steindachner 

‘Vieniuu 


II9 


Ccphalopods 
Bmchiopoda 
Corals 
Ophiurans 
Echini , 


T. P. StecMtrup 
H. Dali . 
L r Pourtales 
T. Lyman 
A Agassiz 


Copenhagen 
Washington. 
Cambridge, U.S. 
Cambridge, U S_ 
Cambridge, U S' 


It will be thus seen that out of the twenty-two zoologists 
among whom the collections of the Challenger have been 
distributed seventeen are Eui^h'^h; while out of the sixteen 
to whom the American collections have been assigned, 


four are American 


ELEMENTARY PHYSICS 
Matter and Mahon 13 y J. Clerk- Maxwell. (Society for 
Promoting Christian Knowledge. London, 1876) 

T he recent appearance of a swarm of elementary 
books on physics, some of which at least are written 
by well-known authors, leads to some very curious in- 
quiries and speculations for, though treating in the main 
of the same parts of the same subject as does the work we 
are specially dealing with, and addressed professedly to 
the same class of readers, they have comparatively little 
in common with it. To a certain, even a considerable, 
extent, this difference is of course due to the idiosyn- 
crasies of the authors ; but, after all allowance is made 
for these, there is still a most notable divergence. It 
Will be both interesting and profitable carefully to 
consider in what this divergence consists, and what is 
its probable origin P'or it is not too much to say that 
an inldligent reader of Clerk- Maxwell's book, had he 
no other source of infonnation, would be utterly unable to 
answer any one of hundreds of questions which might be 
framed (without “dodge" or “trap") by a qualified 
examiner, dneitly from the text of the others. It is true 
that such questions would be artificial rather than natural 
— beaiing more upon old and cumbrous dogmatic fallacies 
than upon the actual facts of science. But if the reader 
of Clerk Maxwell’s book would be at a loss when examined 
from any of the others, the student who relics merely upon 
one (or even all) of these would hardly even understand 
the meaning of a question put directly from Clerk-Max- 
well’s. The main origin of this divergence is to be found 
m the steady progress of knowledge in all departments of 
true science , even the most elementary. And, bearing 
this in mind, wc may give an almost complete statement 
of the case by saying that Clerk-Maxweli's book properly 
belongs to the second half of the present century, while 
his rivals give us that of the first half only These give 
us again the element.iry “ Mechanic^' of our student days 
(more than a quarter of a century ago) very little changed 
— though where changed, often changed for the better — the 
first gives us what is emphatically the science of to-day. 
Possibly enough, in the beginning of the twentieth century 
even Clerk- Maxwell's book may appear a little antiquated; 
but it IS hardly to be imagined that the text-book of that 
not very distant future will differ from Clerk-MaxwcE^s 
to anything like the extent to which that differs from its 
competitors. At least if there be anything like so a great 
difference it will depend upon some wholly new informa- 
tion as to the intimate nature of matter or energy, 
certainly not upon a mere difference in the mode of 
treatment. 

The immense steps taken by Galileo and Newton (to 
mention only two of the chief workers) in the simphfi- 
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cation and orderly arrangement of the fundamental con- 
ceptions and laws of physical science are too often lost 
sight of in comparison with the vast extensions which 
these men gave to our knowledge — though their actual 
vaiue IS probably little inferior. No doubt it is scarcely 
possible for any one (except by accident, of which some 
notable instances will occur to every reader) to make 
real extensions of our knowledge unless he possesses a 
clear conception of elementary principles But great 
discoverers are generally too much engrossed with their 
higher studies to bestow much time on the explanation 
or co-ordination of the more elementary parts of their 
science. All the more honour, then, to those who, like 
Galileo and Newton, have made every step of their pro- 
gress clearly intelligible to the student from its very 
foundations 

Immediately after Newton's time the progress of phy- 
sical science was almost arrested in Britain (mainly, 
it seems, from the want of men of a high order of 
genius), and the really great foreign Mathematicians and 
physicists of the time were entirely absorbed in the rapid 
development of their subjects. The disastrous conse- 
quence was that the elementary parts of science were left 
almost entirely to the second-rate men, or to the mere 
sciolists, men whose representations of science, even at 
the best, were mere caricatures — in the sense in which an 
orrery mimics the solar system, or an automaton a living 
animal , — and though, since that time, really first-rate 
men (^.,4^, Cavendish and Young) have occasionally ap- 
peared in Britain, the pernicious influence of generations 
of smatterers was not easily shaken off Thus an ab- 
surdly artificial, and unnecessarily complex system, based 
to a certain extent on Newton, but altogether devoid of 
his wonderful precision, simplicity, and completeness, 
came to be generally adopted here. This artificial sys- 
tem may be said to have reached its climax in the works 
of the late Dr. Whewell, perhaps the only brilliant writer 
of what IS known now as Paper Science^ by far the most 
pestilent weed against which the true scientific culti- 
vator has to contend The omniscient Master of Trinity 
might quite probably have been able to hold his own 
with Aristotle, had he lived m days when science had 
but a scanty development , but it is impossible for any 
one nowadays to hold relatively to human knowledge 
any such position And he who tries to do so, even had 
he the genius of Newton to start with, will simply do 
nothing. 

Clerk- Maxwell (wisely, we think) appears to prefer New- 
ton and Rowan Hamilton to Whewell, on whom or the like 
of whom his rivals mainly rely. And this alone accounts 
for a great deal of the extraordinary dissimilarity between 
the works to which we have alluded. What is Whewell, the 
universal genius, with all his book-learning, in comparison 
with Newton, the special genius, with his close and patient 
study of material phenomena themselves ? Nothing Men 
consulted Whewell as they would a dictionary or an ency- 
clopedia, simply to save themselves trouble. But when 
was an encyclopedia ever seen to add a volume of new ! 
matter to itself as an appendix ? To use an old com- 
parisoni Newton, as it were, studied Chinese metaphysics 
in China itself, at head-quarters ; Whewell and those who 
do Like him read all the European works on China and all 
the European works on metaphysics, and combine their 


information.” Thus almost all Clerk-Maxwell's rivals 
— whom therefore we need not specially name — give us 
the sacred Three Classes of Levers^ the various Systems 
of Pulleys^ the altogether imaginary gold shell of the 
Florentine Academicians, the Principle of Repulsion^ the 
Transmissihility of Fluid Pressure ^ and what not. Weight 
and specific gravity are usually put forward in preference 
to mass and density — the accidental property before the 
inherent or essential one ' We have the old confusing 
statements about a co-efificicnt of elasticity in the impact 
of balls. In one of the most pretentious of these 
works we are told that the “ strict ” definition of a level 
surface implies that at all points of it the force of gravity 
has the same value, and its direction is at right angles to 
the surface.” That is to say, the author here uses the 
word '“force" in two different senses. It means the 
‘‘potential energy of a given mass," when its value is 
spoken of , but it means the “ weight of a given mass 
when its direction is spoken of. For it is inconceivable 
that the author could have meant to state that the 
weight of a body is the same at all points of a level surface 
Wc could give without practically any limit instances of a 
similar kind (not mere slips of the pen, Jrom which no man’s 
work can be free), but wc will be merciful, and simply ex- 
tract the following passages, putting a word or two in 
italics, and leaving the reader to exercise himself in finding 
what IS erroneous — 

“ An arrow shot upwards from a bow reaches to a cer- 
tain height show that if the weight of the arrow be 
doubled, other cutumstances remaining- the same^ the 
height reached will be one fourth of its former value." 

" Gravity and distance together represent the fone em- 
ployed from the beginning m putting things where they 
arc, and whenever they come together by attraction they 
develop a corresponding/f^r^r^ or heatf 

“When heat is continually applied to water it is found 
that if the water is in an open vessel its heat cannot be 
raised beyond a certain point,” 

“ The forces of heat, elcctncity^ magnetism and light 
are now considered to be all species of motion, discover- 
able and measurable only by the amount of movement 
they can produce or counteract " 

“ . . . water 15 boiled by placing a lamp beneath the 
flask so that the upper part of the Rask becomes full of 
steam, the air being expelled. The flask is now stopped 
with a cork, removed from the lamp, and allowed to 
cool. . . By pouring cold water , . the water begins 

to boil again The experiment requires great cate to 
prevent accidents " 

“Matter m motion is FORCE ” 

“ Electneal attraction is the name given to some cases 
resembling magnetic attraction, in which electricity is the 
agent.” 

“ Liquids possess a small but very perfect elasticity, 
which differs m amount in different liquids.’’ 

“ . . , gold, which in the case of a sovereign falls as 
fast as anything which we have commonly in view, may 
be beaten out to a thin leaf which almost floats on 
the air . 

" It is sometimes stated incautiously, that the weight of a 
body may always be supposed to be collected at the centre 
of gravity, but the present case shows that such a state- 
ment IS too widei* 

There is no justifying the existence of a new way of doing 
anything except by showing that it is better than the old 
one ; but, if that can be done, the new way.is justified. 
And, as it is not our interest to become Encyclopsdiai, 
when we get a good new way, let ua adopt it, and at once 
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drop the old. And we are not without hope that Clerk - 
Maxwell's book may effect the complete abolition of the 
older methods, which are already sadly shattered. Per- 
petual " distinctions without a difference,” like the three 
classes of levers above alluded to, can only confuse and 
irritate the student — often making him doubt whether he 
really understands the gist of an explanation or no And 
to give rules for calculating results without explaining 
how to obtain these rules, or what they imply physically, 
is, in the vernacular, simply cram . — call it euphemistically 
what you will. To learn how to do this is not, in any 
sense, to acquire knowledge. 

Clerk-Maxwell's book is not very easy reading. No 
genuine scientihc book can be But the peculiar charac- 
tenstic of it is that (while any one with ordinary abilities 
can read, understand, and profit by it) it is the more 
suggestive the more one alrc.idy knows. We may boldly 
say that there is no one now living who would not feel 
his conceptions of physical science at once enlarged, and 
rendered more definite by the perusal of it. Short and 
(on the whole) simple as it is, it is one of the most sug- 
gestive works we have ever met with The following 
extract needs no comment of ours . let us see how the 
metaphysicians will digest it - 

But, as there is nothing to distinguish one portion of 
time from another except the different events wlncb 
occur in them, so there is nothing to distinguish one part 
of space from another except its relation to the place of 
material bodies We cannot describe the time of an 
event except by reference to some other event, or the 
place of a body except by reference to some other body 
All our knowledge, both of lime and place, is essentially 
relative. When a man has acquired the habit of putting 
words together, without troubling himself to fom the 
thoughts which ought to correspond to them, it is easy 
for him to frame an antithesis between this relative know- 
ledge and a so-called absolute knowledge, and to point 
out our Ignorance of the absolute position of a point as 
an instance of the limitation of our faculties. Any one, 
however, who will try to imagine the state of a mind 
conscious of knowing the absolute position of a point will 
ever after be content with our relative knowledge ” 

We can afford space for only one other quotation ; but, 
as it 13 very important, wc quote in extenso — 

ARIICLE CXIV — CENTRIFUf.AL FORCE 

'* This 15 the force which must act on the body M in ' 
order to keep it in the circle of radius in which it is 
moving with velocity v. | 

" The direction of this force is towards the centre of 
the circle. 

" If this force is applied by means of a string fastened 
to the body, the string will be in a state of tension To 
a person holding the other end of the string this tension , 
will appear to be directed towards the body M, as if the 
body M had a tendency to move away from the centre of 
the circle which it is describing. 

" Hence this latter force is often called Centrifugal 
Force. 

“ The force which really acts on the body, being 
directed towards the centre of the circle, is called Cen- 
tripetal Force, and in some popular treatises the centri- 
petal and centrifugal forces are described as opposing and 
balancing each other. But they are merely the different 
aspects of the same stress." 

This is one of the few passages in the work to parts of 
which exception may fairly bq taken. Of course, the 
/Ayjifrt/ statements are correct, and they are very clearly 


put. But It IS hardly fair to a junior reader to begin by 
telling him that Centrifugal Force means the force which 
must act on a body in order to keep it moving in a circle, 
and then to say that the force which really acts is called 
Centripetal Force ' That force is required to produce 
ikange of dtreciton of a body's motion, and that when this 
is applied by means of a string held in the hand -the im- 
pression on our “ muscular sense ” is the same as if the 
body were pulling at the other end of the string, are 
facts : but they no more justify the use (however guarded) 
of the word *‘cenirifugal" than ihe tension of the couplings, 
just before a train starts, proves that the carriages have a 
tendency to run back^uards. 

There is one very great blemish in Clerk- Maxwell’s 
book, from which those of his rivals are comparatively 
free. Some of the woodcuts are simply atrocious. This 
must be looked to m future editions, for passages of great 
importance are at present rendered totally unintelligible 
to the beginner and from this cause alone 

Clerk-Maxwell’s work, then, is simply Nature itself, so 
far as we understand it The peaks, precipices, and cre- 
vasses are .ill there in their native majesty and beauty. 
Whoso wishes to view them more closely is free to roam 
where he pleases When he comes to what he may fear 
will prove a dangerous or impassable place, he will find 
the requisite steps cut, or the needful rope attached, 
sufficiently but not obtrusively, by the skilful hand of one 
who has made his own roads in all directions, and has 
thus established a claim to show others how to follow, 

In the rival elementary Avorks the precipice and the 
crevasse are not to be seen there aie, however, many 
pools and ditches, for the most part shallow, but 
dirty. You are confined to the moie easily accessible por- 
tions of the region In the better class of such books 
these are tnmly levelled — the shrubs and trees are clipped 
into forms of geometrical (/ 1 , unnatural) symmetry like a 
Dutch hedge Smooth straight walks are laid down lead- 
ing to old well-known “ points of view,” --and, as in Trinity 
of ormcr days, undergraduates arc warned against walking 
on the grass-plats. 

These "royal roads" to kno'vledge have ever been 
the main cause of the stagnation of science in a country. 
He would be a bold man indeed who would venture to 
assert that the country which, in limes all but within the 
memory of many of us, produced such mighty master- 
i minds as Lagrange, Fourier, Ampere, and Laplace, does 
' not now contain many who might well have rivalled the 
' achievements even of men like these. But they have no 
chance of doing 50 , they are taught, not by their own 
struggles against natural obstacles, with occasional slight 
' assistance at a point of unexpected difficulty, but by being 
started off in groups, “eyes front " and in heavy marchmg 
j order, at hours and at a pace determined for all alike 
by an Official of the Central Government, along those 
‘ straight and level (though perhaps sometimes rough) 
roads which have been laid down for them ' Can we 
w'ondcr that, whatever llieir natural fitness, they don't 
now become mountaineers P 

' I still vividly remember the horror with which 1 
\ watched the the struggles of a former class-fellow of my 
own, whose friends had just sent him to another school 
' that he might leam geometry a little earlier than was the 
custom with u3. For him there was no longer any play— 
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ali his spare time was devoted to the committing of 
Euclid to memory I I shuddered as I thought of what 
was to be my own fate in a few short months, when I too 
must be subjected to this fearful imposition. But the first 
hour or two which Dr Gloag (a name strange, perhaps, to 
southern ears, but very high indeed on the roll of success- 
ful teachers — Clerk-Maxwell, indeed, was one of his pupils) 
devoted to geometry showed those of us who had any taste 
for the subject that it was one Co be learned by head, not 
'' by heart'* (the idiotic phrase in common use) — and that 
my friend’s parents had simply taken him from a good 
teacher and sent him to an exceedingly bad one—for it 
came to be discovered after some time that he had really 
considerable aptitude for geometry. 

But if he had been in fact quite unfit for the study, 
otherwise than in learning to repeat Euclid by role, what 
object beyond mere torture would have been attained by 
forcing it upon him ? This leads to another remark of 
great importance in connection with the mass of 
elementary text-books. 

What sort of students are those who require to be told 
to tale the square of the velocity^ divide it by the radiusj 
and find the proportion of tht^ quotient to 32 — 

without farther explanation or proof? What the better 
are they of the information^ Call you this teaching 
science?” Has it impioved their minds? Will they be 
able to make any use of it in after life ^ I do not see 
how these questions and many other connected ones can 
be answered except by a prompt negative One of two 
things. The pupil who requires to be taught in this way 
is either as yet Loo young, or is one who will never be- 
come old enough, to learn even the rudiments of science. 

To our metaphor once more. Grass-plats, moss, and 
flower-beds for the happy sports of children — the bare 
rock and rough moor for the stem work of men. Your 
gravel-walks and Macadamised roads are excellent things 
in their way, but keep them to their legitimate users, the 
carnage and the perambulator for the invalid and the 
infant who can neither work nor even play. 

My reasons for writing on this subject arc very serious 
ones. I have to consider each year how best to instruct some 
couple of hundred students in the elements of physics, and 
have to be constantly on the out-look for a really good 
text-book of an elementary character. In the higher 
branches of the subject there is, happily, little difficulty, 
but that a really good, short, and simple treatise on the 
merest elements has been (at least till very lately) wholly 
unprovided is, 1 think, clear from the ridiculous discus- 
sions about Centrifnqal Force ^ and other connected ideas, 
which are even now constantly to be found in our more 
practical periodicals. P G. Tait 


LETTERS TO THE EDITOR 

[ The Fditor does mt hold himself responsible for opinions expressed 
by hts correspondents Neither can he unde* take to return^ 
or to correspond with the writers of r peeled manuscripts. 
No notice is taken of anonymous communications. 

The Editor urgently requests correspondents to keep their letters as 
short as possible The pressure on his space u so great that it 1 
IS impossible otherwise to ensure the appearance even of com- 
munications containing interesting and novel facts, \ 

Nectar-Secreting Glands 

Mr. Francis Darwin bos made an intereBtnig addition to 
his important discovery of nectAr-bcarijig glands on the yonng 


fronds of Ftens aqudina^ supplied from the ever-welcome expe- 
rience of Mr Fritz Muller. The latter gentleman finds that in 
Brazil the Ptens aquxhna is protected from the leaf-catting ants 
by those attracted to the nectar, and Mr. Darwin adds some 
speculations on the origin of the glands and their continued 
functional activity in Europe where they now appear to be use- 
leu, On this part of the question I should like to make the 
following remarks — 

Prof. Hcer has shown that m the Miocene pLant-beds at 
CEningen and Radoboj, ants are the most numerous amount the 
fossil insects, and in 1^9 as many as sixty-nix species had been 
described from these two localities In 1S65 the number found 
at CEningen alone is recorded as forty four 1 do not know 
what the total number of species is that have been recorded from 
the two places up to the present time, but it probably does not 
fall short of eighty. Amongst the fossil ants from Radoboj there 
are species of the Tropical American genera Atta and Ponera, 
One of the fossil species of Atta resembles m general form and 
in the venation of the wings the curious Atta cephahtes of Tropical 
America. 

As there are only about forty species of ants existing now in 
the whole of Europe it is evident that in the Miocene epoch they 
must have plnyetl a much more important part id Europe than 
they do now Plants may then have been exposed to the attacks 
of enemies that have become extinct along with the general im- 
povenshment of the fauna and flora of Europe that took place in 
Post-pliocene limes ; anrl the protection alTcndcd by ants attracted 
to the nectar-bcaring glands at the critical stage of the unfolding 
of the young and tender leaves may have been as important to 
some plants in Europe, then, as it is to many in Tropical America 
now 

With regard to the persistency of the nectar-producing glands 
up to the present time in Europe, it is to be remarked that many 
plants are identical with those living in the Miocene period and 
the world-wide distribution ot Ptens (li/udma seems to indicate 
that it is of very ancient origin. If a plant lias not otherwise varied 
there is no reason apparent why it should do so m this respect bo 
long as the secretion of nectar is not po^iiUvcly injurious to it, 1 
have recently noticed in my garden that the ants that attend the 
glands at the bases of the leaves of the cherry, the plum, the 
peach, and the apricot, stroke with their antennae some of the 
glands that are not excreting when they arnve at them, juat as 
they do the bwlies of the aphides I have nut actually noticed 
that this promotes a flow of nectar, but ever since I became a 
disciple of Darwin 1 have been convinced that the moat 
tnvial circumstance is worthy of notice , and it may be that 
the slight imtaiioa of the glands kept up by the ants is suffi- 
cient to ensure ihe perpetuation of a funclion of the plant now 
useless to itself. It is, however, perhaps too soon 10 assume 
that the glands are entirely useless to the plants in Europe. 
Darwin stares that there is good evidence that the absence of 
glands in the leaves of peaches, nectfinncs and apricots leads to 
mildew (’‘Animals and Tlams under Domestication,” vol. ii. 

P 231). 

Darwin refers at the same place to the variation of the glands 
of the leaves in the above-mentioned fruit trees and I may add 
that ihcy are extremely variable on the cherry, being sometimes 
absent, sometimes on the stalk and somelimes on the blade of 
the leaf. The young leaf in Us earliest sta^e, before It expands, 
has a complete fringe of them, thus bearing out Mr. Francis 
Darwin’s theory that they are homologous with the scrralion- 
glands of Reinke. 

May I suggest to some of your correspondents that information 
as to how far north in Great Britain or in Europe the glands on 
the above fruit trees are attended by ants and especially if the 
wild cherry (which I have not had an opportunity of observing) 
13 so attended, would be of great interest. Thomas Belt 

Cornwall House, Ealing, June 8 


On Time 


" The f«t IK, that we have not yet mine criRt o/F the tendency 
inet'iphyiicfi Tail, "Rec Adv in Phya. Sc,,"p ii 


to so-called 


In Thomson and Tail's "Natural Philosophy,” of which I 
have only the German edition m my possession, I find, § 246 ■ 
V Zeiten, wall rend wclcher irgend ein besonderer Kurper, der 
durch keine Kraft angetneben wud, die Geschwmdigkeit seiner 
Bewegung zu andem, gleiche Wege durchlaiift, Bind einocder 
gleich. And % 247 ; “Dieaer Satz druckt bloaa die fur die 
Measung der Zeit alJgemein getroffene Uebereinkunft auB.” 

Theae quotations quite expreu what u generally undcratood, 
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Yet in the definition of the equality of two lapses of time there 
is a lo^cal fault. It is not allowed Implicitly to introduce in a 
definition what is to be defined There is no body of which we 
know d prum that no force tnes to alter Us velocity ; in order to 
ascertain this, we roust find out in consistency with the usual 
definition of force, given m ^ 217, whether it moves through 
equal spaces in equal times. 

TTie definition of g 246, therefore, really says ■ The times, in 
which a body that goes through equal spaces in equal times 
moves through equal spaces are equal. It is evident that we 
are reasoning in a circle 

1 am very well aware of the objection which will be made. 
We have it in § 245 • *' Auch werden wir spa ter sehen, da&s cm 
vollkommen glatter sphanscher Korper, wclcher aua concen- 
triichen Schalen besteht, deren jecle von gleichformiger Material 
und uberall von derselben Dichtigkeit 1st, sich, wenn man ihn in 
eme Drehung um eme Axe versetzt hat, trotz hinzutretender ein- 
wirkender Krafte mit gleichformiger Winkelgeschwindigkcit 
dreht, und seine Rotationsaae in einer absolut festen Richtung 
erhallt ” Thereupon it is said in § 247 that the earth is a body 
which fulfils ihesc conditions very nearly, and that therefore its 
rotation gives us the means to measure time But this assertion 
IS not at all proved. 

1 now lequest my readers to be so good as lo follow the ex- 
position of my view. I assume that we are able to decide 
whether two lapses of time are equal How this is done I shall 
dwell on afterwards 

When the conception of time is combined with the conception 
of motion we arrive at the building up of kinematics, m which 
the ideas of velocity and of accelcralion are introduced, In 
abstract dynamics the idea of force is fint introduced, wholly 
separated from any definite physical sense As soon as the stale 
of motion of a body (which is determined by the magnitude and 
the direction of its velocity) undergoes a change, we think of a 
cause of this change, and call this cause a force. We ascribe to 
a force magnitude and direction. If a body, which primarily is 
m rest, acquire a rectilinear motion, the force has constant direc- 
tion The magnitude of a force of constant direcuon is judged 
by the increase of velocity, which it gives m a definite lime lo a 
body primarily in rest If the increases of velocity in equal 
limes be equal, the force has constant magnitude. Two forces 
of constant direction and magnitude arc in the same proportion 
as the increases of velocity which they give in equal times to the 
same body. Unity of force is the force which in unity of time 
gives to a particular body unity of increase of velocity. 

It IS conceivable that equal forces acting on different bodies 
cause different accelerations. Therefore another idea is intro- 
duced — the idea of mass It is settled by definition that the 
masses of two bodies are in inverse proportion to the accelera- 
tions which they receive from equal forces. To a particular body 
unity of mass is ascribed. Unity of force is the force giving 
to unity of mass unity of acceleration. 

I need not dwell on other ideas which are ml rod need, , 
moment, work, energy, &c. The whole building can be con- 
structed, and there is room for every invcshgaiion which belongs 
Lo so-called theoretical mechanics So it is demonstrated that a 
centrobarlc body, which has kinelical symmetry in respect to its 
centre of gravity, and which has been brought m rotation about 
an axis going through the centre of gravity, retains constant 
angular velocity, when no forces are acting on the surface, and 
on ihe component parts only central forces which are in the same , 
proportion as the masses of the parts. 

Before kinematics and abstract dynamics can be applied in 
iDterpreting phenomena, we must be enabled to measure time 

What is time? There are menial conceptions which cannot be 
described by words, and 1 reckon "time" amongst them But 
1 shall try to answer the question how the conception of time 
oiimnates with us. 

The formation of the conception of "time” is Receded by 
the formation of the idea of "lapse of time/' The idea of 
"lapse of time” we arnve at by the simultaneous observation of 
two phenomena, in conjunction wiih the observation of two phe- 
nomena not occurring simultaneously, in such a manner that we 
receive the impression of the second phenomenon when the im- 
pression of the first one Is not yet cfTaccd from our memory. 

A lapse of time, from the nature of the id^a, is limited, if 
we abstract the deJinUe limits, we have the conception of time. 

It is clear that in speaking of the measuring of tune we 
properly mean the measuring of lapsea of time. 

In order to measure lapsea of' Ame we must 'know when a 
lapse of time is twice ss long as another. We easily come to 


this on its having been established which lapses of lime are 
equal. 

If we wish to compare the length of two bodies we place the 
one beside the other, or if circumstances prevent us from doing 
so, we successively place a third object beside each of them. 

For the comparison of two lapses of time we lack such means 
and have to follow another way. 

In nature phenomena present themselves that persistently 
return. Ndiv ive nmply by definition that the lapses of time 
between the first occurrence of a particular phenomenon and the 
second u equal to that between the second and third occurrence. 
Which phenomenon is to be chosen ? Flux and reflux ? Earth- 
quakes? For the application of kinematics and abstract dy- 
namics in interpreting phenomena, the choice is no indifferent 
matter 

1 confine myself to the phenomenon which is still the usual 
base of the measurement of time It is settled by definition that 
the lapses of time between the successive culminations of a 
definite fixed star in a definite place are equal To divide the<;e 
lapses of time themselves into equal parts, it Is settled that Ihe 
apparent motion of the fixed star, and therefore of all fixed stars, 
IS uniform 

The results arrived at in the attempts at interpreting pheno- 
mena show that a very good hit has been made But it is not 
impossible that after greater development of science we may have 
to make the measurement of time independent of the rotation of 
the earth The application of abstract dynamics to the theory 
of the motion of the earth round the sun and of the moon round 
the earth has furnished admirable results But in comparing the 
results of calculation with the accounts of eclipses found m 
ancient chronicles, a difference is met with, and in the opinion 
of some It IS too considerable to be accounted for by the imper- 
fection which may adhere to ancient descriptions. Therefore 
the theory of the motion of the earth and of the moon 11 incom- 
plete But hitherto no omission can be pointed out For this 
reason some men of science are inclined to settle by definition that 
the theory of the motion of the earth and of the moon is com- 
plete, and to make it|the base of the measurement of Lime. Then, 
of course, the former definition must be abandoned, and two 
arbitrary intervals between successive culminations of a fixed 
star no longer are equal 

Prof Clerk Maxwell says (" Theory of Heat,” second edition, 
p, 81} : "This shows that time, though we conceive ic merrly 
as the succession of our states of consciousness, is capable of 
measurement, independently, not only of our mental states, but 
of any particular phenomenon whatever ” In my opinion this 
assertion is erroneous. If we reject the rotation of the earth as 
the base of the measurement of time, wc must have recourse to 
the motion of the earth round the sun or to that of the moon 
round the earth, or to any other phenomenon Thomson and 
Tait, in g 406, already allude lo a metal spring oscillailng \n 
vacuo It should then be seithd by definition^ for example, that 
such a spring has a harmonical motion If we proclaimed the 
lapses of time between the successive arrivals of flux and reflux 
at a particular station to be equal, and if we admitted, in order 
to divide ihc^e lapses of tune into equal parts, eg^ that the 
water sinks and rises uniformly, then the while of kinematics and 
abstract dynamics would retain the same form _, even then a cen- 
trobanc body with kinctical symmetry m respect to its centre of 
gravity, would show the peculiarity aJready mentioned Hut it 
would be seen that our kinematics and al^tract dynamics were 
but a highly deficient aid for the interpretation of phenomena ; 
and the earth would not at aJl be a body with the same moiion 
round its axis, as if it were a centiobiric body with Jcinetical 
symmetry in respect to its centre of gravity. 

or course it is wise to maintain provisiunallv the definition by 
which the earth m equal times rotates through equal angles. 

In applying abstract dynamics to the interpretauon of pheno- 
mena, we are led to Identify the idea of mass wuh the idea of 
quantity of matter, and this has furnished excellently satisfying 
results. From this, in conjunction with experiment, it follows 
that two bodies which have equal weight, possess equal quantiucs 
of matter ; that no matter is annihilated or created, &c 
This article is already too long for me lo dwell on other con- 
sequences which follow from my view. Only a few words on 
the conBcrvatlon of energy. This law threatens to be considered 
an axiom. Vet 1 believe it desirable that we should always re- 
member that It IS the result of experiment. If the measuring of 
time were founded on a difierent oasis, it would not hold. Still 
the experiments do not give perfectly satUfjiiig result!. Usually 
this IS ascribed to the imperfection of our methods and instru- 
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mCDt^ which really may be the cause. But, probably, if in 
future timei it be found by improved methoda and inttnimenU 
that the law does not hofd^ it would be advanta^eoua to pro- 
claim by definition the conaervation of eneri^ and to deauce 
from It the measurement of time, Then we ihould have the 
analogon of the absolute scale of temperature of Thomson, 

If any one after the perusal of this article asserts that my 
views are at variance with the historical development of science, 
I answer that often in the reasoning of man there are gaps, 
which by con tempo raiiea are not perceived j but that we must 
tiy to find them out and to fill them. 

1 hope my readers will not be too much annoyed by the de- 
fective manner m which I may have expressed myself in English ; 
it IS always difficult to make use of a foreign language. 

Before closing I am bound to state that I have particularly 
mentioned the a>5ertJons of Sir W. Thomson, Prof Tair, and 
rrof. Clerk Maxwell, because in their works 1 found most 
emphatically stated what in my opinion is erroneous. These 
eminent men stand so high that it is unnecessary for roe to ex- 
press my profound respect for them. V A. Julius 

Roenupnd, Holland 


01 //^ ASTRONOMICAL COLUMN 

The D'Angos Comet of i784.—Encke's investigation 
relating to this reported comet appears in Zach's Corrf^ 
spondance A \tronomique^ as an “ Imposture Asironomiciue 
grossi^re du Chevalier U*Ango3, dcSvoildc parj F Encice, 
k Gotha,” Olbers, in a letter addressed to him, had, as 
already staled, asked his attention to the subject, saying, 
1 would invite you to the examination of a doubtful 
comet of which the result will be either the knowledge of 
the yet unknown orbit of a very remarkable comet, or 
the discovery of a most shameful imposture,” and adding 
particulars to which allusion is made in our previous 
note 


It was necessary to assume the comet’s distance from the 
earth, almost incredibly small if the errors of calculation 
are to be brought within the limit assigned by D’Angos 
to the differences between the places computed from his 
elements and his observations, or about i ; and, he con- 
tinues, a celestial body under such circumstances remain- 
ing for so long a time in immediate proximity to the earth, 
would assuredly have been retained within its sphere of 
activity, and D^Angos if he were the Arst would certainly 
not have been the only observer of this second moon. 
Rejecting then as beyond probability the conclusions 
necessarily drawn from an investigation in the manner 
here bneAy described, Encke proceeded to examine the 
calculation of geocentric longitudes and latitudes of the 
comet from the elements assigned by D'Angos. 

Taking for example the observation of April 15, the 
logarithm of the radius-vector calculated from the orbit of 
D’Angos is found to be 9'S2oS333, and continuing the 
computation the resulting position differs from the tmser- 
vation 47° in longitude ancl 15° in latitude, but supposing 
that by an error of the pen D’Angos bad usea a log. 
radius-vector ten times greater, or o 8208333, with the 
same heliocentric longitude and latitude, the errors are 
reduced to 56 seconds and 34 seconds respectively, and 
making the same change m the log. radii-vectores at the 
other dates of observation, Encke arrived at the extra- 
ordinary result that the whole of the reputedly-observed 
places were represented within about the limit of error 
mentioned by D’Angos, and he insisted that with such 
proof there could be no possible doubt that the observa- 
tions and the orbit of the comet, ne soient enti^rement 
fausaes et controuvdes, et que par consequent il faut les 
rayer de tous nos catalogues des cometes, commeun astre 
chimenque qui n’a jamais exisld while at the same time 
he acknowledged himself ready to do justice to the accused 


Encke remarks at the outset that, contrary to all gene- 
ral usage amongst astionomers, D’Angos had given 
the Malta observations with mian times for Pans, and 
the comet’s positions expressed in longitudes and lati- 
tudes, which conArmed the suspicion that he had com- 
puted from the elements of an imaginary orbit and had 
not taken the trouble to convert the results into nght 
ascensions and declinations, in which astronomers are 
accustomed to present them. If it is demonstrable that 
according to the observations (at least without supposing 
them erroneous to the amount of many minuies) the 
comet could only have moved in a very improbable orbit, 
jn fact almost as a satellite of the earth and at a distance 
less than that of the moon, and if further it can be 
shown that by a very simple error of calculation D’Angos 
was misled in deducing the places of the comet from the 
imaginary elements, ihen, Encke urged, there remains no 
longer the smallest doubt that he had invented all these 
observations Making use of the positions given for April 
15, 22, and 29, Encke assuming arbitrarily a value of the 
comet’s curtate distance from ihe earth at the Arst date, 
Ands the correspunding va ue for the same at the third 
date in order to represeni precisely the longitude on 
April 22, and compares with the corresponding latitude 
Thus if thr curtate distance on April 22 be taken as 042 
(we somewhat contract Encke’s Agures) the third distance 
IB o 55, the error on the middle latitude, — 16', and the 
reBultmg conic section is a hyperbola ; the same form of 
orbit lA deduced when the comet’s distance on April 22 is 
dimmiihed to 0*25. If this distance be further diminished 
to 0*146, the orbit becomes an ellipse^ but the error on 
the middle latitude is still — 12’'8, and 11 was found neces- 
sary to reduce ihe curtate distance to oxx)i26 in order to 
represent this latitude with no greater error than — 2'*5 ; 
the resulting orbit being also an ellipse. Taking the solar 
parallax at this distance corresponds to 116,000 

miles, or about h^ the moon’s distance from the earth, 
luder the conditioo named abpv^ on April 39 it 
would gtUl be Ims than 160,000 miles, llius Encke found 


and to make the most ample satisfaction if he could be 
opposed by arguments as strong and apparently con- 
clusive as those upon which he had founded an adverse 
verdict. 

The Total Solar Eclipse, 1889, December 22.— In 
continuation of notices of future total eclipses of the sun 
which have appeared in this column, the elements of the 
eclipse of 1889, December 22, are subjoined — 

GM.T. of Conjunction m R.A. Dec 22, at oh. 24m. 30a. 


R A 

Moun’a hourly motion m R A. 
Sun’s „ ,, ,, 

Moon’s declination 
Son’s ,, 

Moon's hourly motion in decl. 
Sun's „ „ 

Moon 8 horizontal parallax 
Sun’s „ 

Moon’s seml-diameter 
Sun’s 


271 o I0'4 
41 207 

2 46 '6 

2314 I -as. 
23 27 io'3 s. 

3 4 'aS. 
o I'l N. 

61 17-1 

16 42*0 
16 16 1 


The central and total eclipse commences in long. 
78° 52’ W , lat, 15'^ 22' N., and ends in long. 60° 5 5’ E. and 
Idt. 6° 53’ N., and it occurs with the sun on the meridian 
in long. 6° 27' W , lat. 11° 5’ S. 

At a point on the coast of Africa in 10° 6’ S. lat,, totality 
commences at 2h. 8m. 555. local time, and continues 
3m. 345. At Bridgetown, Barbadoes, totality begins at 
6h. 47m. 6s. A.M. local time, and continues im. 483., but 
the sun’s altitude is only 6°. The following are points 
upon the central line, which will show that with a fair 
duration where the sun is near the meridian, the course 
of the eclipse is not a favourable one for observation 


Long 

S9'22 W. 

47 39 
32 28 W. 


13 30 N. 
7 37 N 
023 s. 


II 23 s. 

9 4 J 
827 S. 
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HOW TO DRAW A STRAIGHT LINE^ 

III. 

TJ EFORE leaving the Peauceliier cell and its modifica- 
■D tions, I must point out another important property 
they possess besides that of furnishing us with exact recti- 
linear motion. We have seen that our simplest hnkwork 


enables us to describe a circle of any radius, and if we 
wished to describe one of ten miles radius the proper course 
would be to have a ten mile link, but as that would be, to say 
the least, cumbrous, it is satisfactory to know that we can 
effect our purpose with a much smaller apparatus. When 
the Peauceliier cell is mounted for the purpose of describ- 
ing a straight line, as J told you, the distance between 



the fi>ed pivots must be 'the same as the length of the but it may not be amiss to give here a short proof of the 
“extra’' link If this distance be not the same we shall proposition. 

not get straight lines described by the pencil, but circles , In Fig 17 let the centres O, Q' of the two circles be .at 
If the difference be slight the circles described will be of ! distances from O proportional to the radii of the circles 
enormous magnitude, decreasing in size as the diifercnce j If then O U C P S be .any straight line through O, D < ) 




increases If the distance O O, Fig. 6, be made greater 
than QC, the convexity of the portion of the circle de- 
scribed by the pencil (lor jf the circles are large it will oi 


sfeliijifex 


will be parallel to P O', and C () to S H’, and O D w 1 
bear the Stime proportion to O P tliat O Q does 10 O 
Now considering the pi oof we gave in conncc'ion wuii 
Fig 7i It will be clear tha^ the product OH () C is con- 


/ 



Fij 


20 . 


course be only a portion which is described) will be towards 
O, if less the concavity. To a mathematician, who knows 
that the inverse of a circle is a circle, this will be clear, 

* L^c'iire at South Kensington iirconneclion with the Loan ColltctioJi of 
Scientific Apiiaralus, by A B Kumpe, B A Coniinued from p Bp 



Fig. 22 . 


stant and therefore since O P bears a const.int ratio to 
O D,’ O P ■ O C IS constant. That is, if O C O P is con- 
stant and C describes a circle about Q, P will describe 
one about Q'. Taking then O, C, and P as the O, C, and 
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V of the Peaucelher cell in Fig. 7^ we see haw P comes to 
deicribe a circle. 

It IS hardly necessary for me to state the importance 
of the Peaucellier compass m 
ibe mechanical arts for drawing 
ciTcles of large radius. Of course 
the various modificalions of the 
“ cell " I have described may all 
be employed far the purpose. 
The models exhibited by the 
Conservatoire and M. Breguet 
are furnished with sliding pivots 
for the purpose of varying the 
distance between O and Q, and 
thus getting circles of any radius 
My attention was first c.illcd 
to these linkworks by the lec- 
ture of Prof Sylvester, to which 
I have referred. A passage in 
that lecture in which it was stated that there weie pro- 
bably other forms of seven-hnk pxirallel motions besides 


M. Peaucellier's, then the only one known, led me to in- 
vestigate the subject, and I succeeded in obtaining some 
new parallel motions of an entirely dilTerent charactei 
to that of M. Peaucellier. 1 shall bring two of these 
to your notice as the investigation of them will lead us tc 
consider some other linkworks of importance 

If I take two kites, one twice as big as the other, such 
that the long links of each are twice the length of the 
short oneSp and make one long link of the small kite he 
on a short one of the large, and a short one of the small 
on a long one of the large, and then amalgamate the coin- 
cident links, 1 shall get the linkage shown in Fig. 18. 

The important properly of this linkage is that, although 
we can by moving the links about, make the points P and 
P' approach to or recede from each other, the imaginary 
line joining them 13 always perpendicular to that drawn 
through the pivots on the bottom link L M. It follows 
that if either of the pivots P or P' be fixed, and the link 
L M be made to move so as always to remain parallel to 
a fixed line, the other point will describe a straight line 
perpendicular to the fixed line. Fig. 19 shows you the 




Fi^. 24-. 


parallel motion made by fixing P^ It is unnecessary for 



Fig. 25 , 


me to point out how the parallelism of L M is preserved 


by adding the link S L, it is obvious from the figure 
The straight line which is desenbed by the point P i! 
perpendicular to the line joining the two fixed pivots ; w( 
can, however, without increasing the number of linki 
make a point on the linkwork describe a straight Imt 
inclined to the line S P at any angle, or rather we can 
by substituting for the straight link P C a plane piece 



get a number of points on that piece moving in every 
direction. 

In Fig. 20, for simplicity, only the link C P' and th« 
new piece substituted for the link P C are shown. The 
new piece is circular and has holes pierced in it all at 
the same distance— the same as the Icngihs P C and P' C 
—from C. Now we have seen from Fig. 19 that P moves 
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in a vertical straight line, the distance P C in 20 being 
the same as it was in Fig 19 , but from a well-known 
property of a circle, if H be any one of the holes pierced 
in the piece, the angle H P' P is constant, thus the straight 
line H P' is fixed in position, and H moves along it ; 
similarly all the other holes move along in straight lines 
passing through the fixed pivot P', and we get straight 
line motion distributed in all directions. This species of 
motion IS called by Prof Sylvester " tram-motion " It 
IS worth noticing that the motion of the circular disc is 
the same as it would have been if the dotted circle on it 
rolled inside the large dotted circle ; we have, in tact, 
White's parallel motion reproduced by Jinkwork Of 
course, if we only require motion in one direction, we may 
cut away all the disc except a portion forming a bent 
arm containing C, P, and the point which moves in the 
required direction. 

The double kite of Fig 18 may be employed to form 
some other useful linkworks It is often ncccssaiy to 
have, not a single point, but a whole piece moving 
so that all points on it move in straight lines. I may 
instance the slide rests in lathes, traversing tables, 
punches, drills, drawbridges, ikc The double kite en- 
ables us to produce liiikworks having this property In 
the link work of tig 21, the construction of which will be 



at once appreciated if you understand the double kite, 
the horizontal link moves to and fro as if sliding in a 
fixed horizontal straight lube. This form would possibly 
be useful as a girder lor a drawbridge 

In the linkwork of Fig. 22, which is another combina- 
tion of two double kites, the vertical link moves so that 
all Us points move in horizontal straight lines. There is 
a modification of this linkwork which will, 1 think, be found 
interesting In the linkage m Fig 23, which, if the thin 
links are removed, is a skeleton drawing of Fig 22, let the 
dotted links be taken away and the thin ones be in- 
serted , we then get a linkage which has the same 
property as that in Fig. 22, but it is seen in its new form 
to be the ordinary double parallel ruler with three added 
links. Fig 24 15 a figure of a double parallel rule made 
on this plan with a slight modificaiion. If the bottom 
ruler be held horizontal the top moves vertically up and 
down the board, having no lateral movement, 

While 1 am upon this sort of movement I may point 
out an apparatus exhibited in the Loan Collection by 
Prof. Tchebicheff which bears a strong likeness to a com- 
plicated camp stool, the seat of which has horizontal mo- 
tion . The motion is not strictly rectilinear , the apparatus 
being, as will be seen by observing that the thin line in 
the figure is of invariable length, and a link might there- 
fore be put where it tS; a combination of two of the parallel 


motions of Prof. Tchebicheff given in Fig. 4, with some 
links added to keep ihe seat parallel with the base. The 
variation of the upper plane, from a strictly horizontal 
movement is therefore double that of the tracer m the 
simple parallel motion. 

Fig 26 shows how a similar apparatus of much simpler 
construction employing the Tchebicheff approximate 
parallel motion can be made The lengths of the links 
forming the parallel motion have been given before 
(Fig 4). The distance between ihe pivots on the moving 
seat 15 half that between the h'ced pivots, and the length 
of the remaining link is one-half that of the radial links. 

An motion of the same description la shown m 

Fig. 27 O, C, O', V are the lour /oli of the c[uadriplane 
shown in the figure in which ihe links are bent through a 
right angle, so that O C O P ih constant, and C O P a right 
angle. 'Ihe focus O is pivoted to a fixed point, and C is 
m ide by means of the extra link C to move in a circle of 
which the ladius Q C is equal to the pivot distance O Q 
P consequently mov'^s in a straight line parallel to O 
the five moving pieces thus far described constituting the 
Sylvester-Kcmpe parallel moiion To this are added the 
moving seat and the remaining link R O', the pivot dis- 
tances of which, P R and R O , are equal to O Q The 
se.it in consequence always remains parallel to Q 
as P moves accurately m a horizontal straight line, every 
point on It will do so also This ajiparaLus might be used 
With advantage where a very smoothly-working traversing 
table is required. 

{To de continued) 

.S FUN I A NED US G L NE FA 1 1 ON ^ 

investigation embodied m the memoir now 

* subniUicd to the Socitiy was opened m the 
summer of 1876 by a senes of tciUaiue experiments 
on luinip-infusions, to whuh ucre added v.irving quan- 
tities of bruisLd or pounded cheese I was soon, how- 
ever, diawn away from them to other experiments on 
infusions of hay. Wnh this substance no difficulty was 
encountered in iny first inquiry. Boiled for five minutes, 
and exposed to air purified spontaneously or freed from 
Its floating matter by calcination or filtration, hay in- 
fusion, though employed in multiplied experiments at 
various liiiic.s, never showed the least competence to 
kindle into hie After months of transparency, I have, 
in a great number of cases, inoculated this infusion with 
the smallest specks of animal and vegetable liquids con- 
taining Biuteriijy and observeti twenty four hours after- 
wards, its colour lightened, and its mass rendered opaque 
by the multiplication of these organisms 

But in the autumn of 1876, the substance with which I 
had experimented so easily and successfully a year 
previously, appeared lo have changed us nature. The 
infusions extracted from it bore in some cases not only 
five minutes' but fifteen minutes' boiling with impunity 
Hut on changing the hay a different result was often 
obtained. Many of the infusions extracted from samples 
of hay purchased in the autumn of 1876, behaved (xactly 
like those extracted from the hay ol 1875, being com- 
pletely sterilized by five minutes' boiling 

To solve these discrepancies, numerous and laborious 
experiments were executed with hay derived from different 
localities, and by this means in the earlier days of the 
inquiry, it was revealed iliat the infusions which mani- 
fested this previously unobserved resistance to stenhza- 
tion were, one and all, extracted from old hay, while the 
readily sterilized infusions were extracted from new hay, 
the germs adhering to which had not been subjected to 
long-continued desiccation. 

I then fell back upon infusions whose deportment had 

■ " Further ReGcarchcH on iha Deporimenl anii Vital Resi^titnce of Putre- 
Tirtive And Inrcciivc Organiiini. fruin a Physical Point of View " Dy lidin 
Tyiiilall, LL D , FRa, Frofusor of Nqiural Fhiiosjphy lu iho^ Roykl 
Institution. — Aba tract. 
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been previously familifir to mCp and in the sterilization of 
which 1 had never experienced any difficulty Fish, flesh, 
and vegetables were re-subjected to trial. Though the 
precautions taken to avoid contamination were far more 
stringent than those observed in my first inquiry, and 
though the interval of boiling wls sometimes tripled in 
duration, these infusions, in almost every instance, broke I 
down Spontaneously purified air, filtered air, and cal- I 
cincd air, — calcined, 1 may add, with far greater seventy , 
than was found necessary a year previously, — failed, in ’ 
almost all cases, to protect the infusions from putrefaction 

1 had the most implicit confidence in the correctness of 
my earlier experiments , indeed, incorrectness would have 
led to consequences exactly opposite to iho^ie arrived at. ^ 
Krrors ot manipulation would have filled my tubes and 
flasks with organisms instead of leaving them transparent 
and void of life. By the unsuccessful experiments above 
referred to a clear issue was therefore raised Either the 
infusions of fish, flesh, and vegetable had become en- 
dowed in 1876 with an inherent generative energy which | 
they did not possess in 1875, or some new contagium ex- 
ternal to the infusions, and of a far more obstinate cha- 1 
racter than that of 1875, had been brought to bear upon | 
them The scientific mind will not halt in its decision 
between these two alternatives 

For my own part the gradual but irresistible interaction 
of thought and experiment rendered it at first probable, 1 
and at last certain that the atmosphere in which 1 worked 
had become so virulently infective as to render utterly 
impotent precautions against conLaminaiionj and modes 
of btenliziLion, which had been found uniformly successful 
m a less contagious air. I therefore removed from the 
laboratory, first to the top, and afterwards to the base- 
ment of the Royal InsULulion, but found that even here, 
in a multitude of cases, failure was predominant, if not 
uniform This hard discipline of defeat was needed lo 
render me acejuainted with all the possibilities of infection 
involved in the construction of my chambers and the 
treatment of my infusions 

I finally resolved to bieak away from the Royal Insti- 
tution, and to seek at a distance from it a less infective 
atmosphere In Kew Gardens, thanks to our President, 
the requisite conditions were found I chose for exposure 
in the Jodi ell laboratory the special infusions which had 
proved most intractable in the laboratory of the Royal 
Institution, The result was that liquids which in Albe- 
marle Street resisted two hundred minutes boiling, be- 
coming fruitful afterwards, were utterly sterilised by five 
minutes' boiling at Kew. 

A second clear issue is thus placed before the Royal 
Society — Either the infusions had lost in Kew Cxardens 
an inherent generative energy which they possessed in 
our laboratory, or the remarkable instances of life deve- 
lopment, after long-continutd boding, observed in the 
laboratory are lo be referred to the contagiurn of its air 

With a view to making nearer home experiments similar 
to those executed at Kew, 1 had a shed erected on the 
roof of the Royal Institution. In this shed infusions were 
prepared and introduced into new chambers of burnished 
lin, which had never been permitted to enter our labora- 
tory. After their introduction the liquids were boiled for 
five minutes in an oil-bath 

The first experiment in this shed resulted in complete 
failure, the air of the shed proving to be sensibly as in- 
fective as the air of the laboratory. 

Either of two causes, or both of them combined, might, 
from my point of view, have produced this result. First, 
a flue from the laboratory was in free communication with 
the atmosphere not far from the shed ; secondly, and this 
was the real cause of the infection, my assistants in 

f preparing the infusions, had freely passed from the 
aboratory to the shed. They had thus carried the con^ 
tagium by a mode of transfer known to every physician. 
The infected shed was disinfected ; the infusions were 


again prepared, and care was taken, by the use of proper 
clothes, to avoid the former causes of contamination. 
The result was similar to that obtained at Kew, viz., 
organic liquids which in the laboratory withstood two 
hundred minutes' boiling, were rendered permanently 
barren by five minutes’ boiling m the shed. 

A third clear issue is thus placed before us, which 
I should hardly think of formulating before the Royal 
Society, were it not for the incredible confusion which 
apparently besets this subject in the public mind. A rod 
thirty feet in length would stretch from the infusions in 
the shed to the same infusions in the laboratory At one 
end of this rod the infusions were sterilized by five 
minutes' boiling, at the other end they withstood two 
hundred minutes' boiling. As before, the choice rests 
between two inferences — Either we infer that at one end 
of the rod animal and vegetable infusions possess a 
generative power, which at the other end they do not 
possess ; or we are driven to the conclusion that at the 
one end of the rod we have infected, and at the other end 
disinfected air. 

The second inference is that which will be accepted by 
the scientific mind. To what, then, is the inferred dif- 
ference at the two ends of the rod to be ascribed? In 
one obvious particuldr the laboratory this year differed 
from that in which my first experiments were made On 
Its floor were various bundles of old and desiccated hay, 
Ironi which, when stirred, clouds of fine dust ascended 
into the atmosphere This dust proved to be both fruitful 
i and in the highest degree resistant. IVior lo the intro- 
duction of the hay which produced the dust, no difficulty 
as regards bLcriliz.ilioii had ever been experienced , sub- 
sequent to Us introduction my difficulties and defeats 
began 

In these and numerous other experiments a method 
was followed which had been substantially employed by 
Spiillanzani and Needham ; and more reccnily by Wyman 
and Roberts, the method having been greatly refined by 
the philosophci last named. The flasks containing the 
infusions were only partially filled, the portions unoccupied 
by the liquids being taken up with ordinary unfiltered air 
Now as regards :hc death-point of conlagu, wc know 
that in air it is higher than in water, the self-same 
temperature being fatal in the latter and sensibly harm- 
less in the former. Hence my doubt whether, in my 
recent experiments, the resistance of the contagiurn dul 
not arise from the fact that it was surrounded, not by 
water but by air 

I changed the method, and made a long senes of 
expel iments with filtered air They were almost as un- 
successful as those made with ordinary air. 

One source of discomfort clung persistently to my inmJ 
throughout the'ic experiments I was by no means cer- 
I lam ihiit the observed development of life was not due to 
germs entangled in the film of liquid adherent to the 
I necks and higher interior surfaces of the bulbs This fifm 
' might have dried, and its germs, surrounded by air and 
' vapour, instead of by water, might on this account have 
j been able lo withstand an ordeal to which they would 
I have succumbed if submerged. 

A plan was, therefore, resorted to by which the infu- 
I sionswere driven by atmospheric pressure through lateral 
channels issuing from the centres of the bulbs. As before, 
I each bulb was filled with one-third of an atmosphere of 
' filtered air, and afterwards heated nearly to redness, 

I When fully charged, the infusion rose higher than the 
central orifice, and no portion of the internal surface was 
wetted save that against which the liquid permanently 
rested. The lateral channel was then closed with a 
lamp without] an instant’s contact being permitted to 
occur between any part of the infusion and the external 
air It was thus rendered absolutely certain that the 
contagia exposed subsequently to the action of heat were 
I to be sought, neither in the superjacent air nor on the in- 
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tenor aurfaces of the flasks, but in the body of the infu- 
aiona themselves. 

By this method 1 tested in the first place the substance 
which, at an early stage of the inquiry, had excited my 
suspicion — without reference to which the discrepancy 
between the behaviour of infusions examined in the winter 
of 187^-76 and those examined in the winter of 1876-77 is 
inexplicable, but by reference to which the explanation of 
the observed discrepancy is complete — 1 mean the old 
hay which cumbered our laboratory floor. 

Four hours' continuous boiling failed to stenlise bulbs 
charged with infusions of this old hay. In special cases, 
moreover, germs were found so indurated and resistant, 
that flve, SIX, and in ope case even eight hours' boiling 
failed to deprive them of life. All the difficulties en- 
countered in this long and laborious inquiry were traced 
to the germs which exhibited the extraordinary powers of 
resistance here desenbed. They introduced a plague 
into our atgtiosphere — the other infusions, like a smitten 
population, becoming the victims of a contagium foreign 
to themselves.' 

It 19 a question of obvious interest to the scientific 
surgeon whether those powerfully resistant germs are 
amenable to the ordinary processes of disinfection. It 
is perfectly certain that they resist to an extraordinary 
extent the action of heat, They have been proved com- 
petent to cause infusions, both aniinal and vegetable, to 
utrefy. How would they behave in the wards of a 
ospital ? There are, moreover, establishments devoted 
to the preserving of meats and vegetables. Do they 
ever experience inexplicable reverses, 1 think it certain 
that the mere shaking of a bunch of desiccated hay m 
the air of an establishment of this character might render 
the ordinary process of boiling for a few minutes utterly 
nugatory, thus possibly entailing serious loss. They 
have, as will subsequently appear, one great safeguard in 
the complete purgation of their sealed tins of air. 

Keeping these germs and the phases through which 
they pass to reach the developed organism clearly in view, 
1 have been able to sterilise the most obstinate infusions 
encountered in this inquiry by heating them for a minute 
fraction of the lime above referred to as insufficient to steri- 
lise them, The fully developed Bacterium is demonstrably 
killed by a temperature of 140° F Fixing the mind's eye 
upon the germ during its passage from the hard and resist- 
ant to the plastic and sensitive state, it will appear m the 
highest degree probable that the plastic stage will be 
reached by different germs in different times, borne are 
more indurated than others and require a longer immer- 
sion to soften and germinate. For all known germs there 
exists a penod of incubation during which they prepare 
themselves foremergence as the Rnished organisms wnich 
have been proved so sensitive to heat. If during this 
period, and well within it, the infusion be boded for even 
the fraction of a minute, the softened germs which are 
then approaching their phase of final development will be 
destroyed. Repeating the process of heating every ten or 
twelve hours, and before the least sensible change has 
occurred in the infusions, each successive heating will 
destroy the germs then softened and ready for destruc- 
tion, until after a sufficient number of heatings the last 
living germ will disappear. 

Guided by the principle here laid down, and applying 
the heat dlscontinuously, infusions have been sterilised 
by an aggregate period of heating, which, fifty times 
multiplied, would fad to sterdise them if applied continu- 
ously. Four minutes in the one case can accomplish 
what four hours fail to accomplish in the other 

If properly followed out the method of sterilisation here 
desenbed is infallible. A temperature, moreover, far be- 
low the boiling point suffices for stenlisation. 

Another mode of stenlisation equally oertain, and per- 

' A lurd and wiry hrom GuildfoAl, which I luva dq rcBMB to comidar 
old, wu found very difficult lo stenliK 


haps still more remarkable, was forced upon me, so to 
speak, in the following wav : — In a multitude of cases a 
thick and folded layer of fatty scum, made up of matted 
Bacteria^ gathered upon the surfaces of the infusions, the 
liquid underneath becoming sometimes cloudy throughout, 
but frequently maintaining a transparency equal to that 
of distilled water. The living scum-layer, as Pasteur has 
shown in other cases, appeared to possess the power of 
completely intercepting the atmospheric oxygen, appro- 
priating the gas and depriving the germs in the liquid 
underneath of an element necessary to their development. 
Above the scum, moreover, the interior surfaces of ihe 
bulbs used in my experiments were commonly moistened 
by the water of condensation. Into it the Bacteria some- 
times rose, forming a kind of gauzy film to a height of an 
inch or more above the liquid. In fact, wherever air was 
to be found, the Bacteria followed it It seemed a neces- 
sity of their existence. Hence the question, What will 
occur when the infusions are deprived of air? 

1 was by no means entitled to rest satisfied with an 
inference as an answer to this question ; for Pasteur, in 
his masterly researches, has abundantly demonstrated 
that the process of alcoholic fermentation depends on the 
continuance of life without air — other organisms than 
Torula being also shown competent to live without 
Oxygen. Experiment alone could determine the effect of 
exhaustion upon the particular organisms here under 
review. Air-pump vacua were first employed, and with a 
considerable measure of success. Life was demonstrably 
enfeebled in such vacua. 

Sprengel pumps were afterwards used to remove more 
effectually both the air dissolved in the infusions and that 
diffused in the spaces above them. The periods of ex- 
haustion varied from one to eight hours, and the results 
of the experiments may be thus summed up ‘—Could the 
air be completely removed from the infusions, there is 
every reason to believe that sterilisation without boiling 
would in most, if not in all cases, be the result. But, 
passing from probabilities to certainties, it is a proved 
iact, that m numerous cases unboiled infusions deprived 
of air by five or six hours' action of the Sprengel pump 
are reduced to permanent barrenness In a great number 
of cases, moreover, where the unboiled infusion would 
have become cloudy, exposure to the boiling temperature 
for a single minute sufficed completely to destroy the life 
already on the point of being extinguished through defect 
of air. With a single exceprion, I am not sure that any 
infusion escaped sterilisation by five minutes' boiling after 
It had been deprived of air by the Sprengel pump. These 
five minutes accomplished what five hours often failed to 
accomplish in the presence of air. 

The inertness of the germs in liquids deprived of air is 
not due to a mere suspension of their powers. They art 
killed by being deprived of ox^en. For when the air 
which has been removed by the ^rengel pump is, after 
some time, carefully restored to the infusion, unaccoiii- 
panied by germs from without, there is no revival of life. 
By removing the atr we stifle the life which the returning 
air 15 incompetent to restore. 


AGRICULTURAL EXPERIMENTS AT 
WOBURN 

I N the autumn of 1875 Mr. C, Randcll proposed to the 
Council of the Royal Agricultural Society that it be 
referred to the Chemical Committee to consider the 
propnety, and the manner, of instituting a senes of 
experiments, to test the accuracy of the estimated value of 
manure obtained by the consumption 0/ different articles 
of food, as given in Mr. Lawes' paper, in the Spnng 
Number of the Journal of the Society. 

As it was decided that experiments by practical farmers 
in different districts could not be relied on, the Duke of 
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Bedford very kindly o/fered to afford facilities for making 
new experiments at his own cost 

Mr Lawes and Dr. Voelcker were requested to draw 
up a scheme for carrying on, at Woburn, such experiments 
as they, in communication with the Chemical Committee, 
might determine on. His grace offered to give up for the 
purpose Crawley Mill Farm, comprising about ninety 
acres, with the house and buildings. But, on examination, 
it was found that there was no sufheient area on that farm 
so even in character, and in condition, of soil, as to render 
U available fora considerable senes of comparative held 
experiments Eventually, after inspection of many others, 
a large held of much more suitable land was selected, on 
Birchmoor Farm. Crawley Mill Farm is, however, also 
retained, as a means of providing a residence for the 
Superintendent of the experiments, the requisite buildings, 
and the opportunity of having at command the necessary 
horse and hand labour for the expenments Mr P H. 
Cathcart, formerly at the Royal Agricultural College, 
Cirencester, has been appointed the Resident Superin- 
tendent of the experiments 

As experiments to determine the value of the manure 
.obtained by the consumption of purchased foods ob- 
viously involved the necessity of feeding animals under 
conditions in which the manure could be collected with 
as little loss as possible, the Duke of Bedford has 
erected elgh^ very complete feeding boxes, in which 
the manure for the expenmen tal barley and root crops 
recently sown has been made. 

The field devoted to the field experiments has an area 
of twenty-seven acres ; the soil has been carefully tested 
all over, and an account taken of the history of the field 
since ]d74 

It was considered important, especially with reference 
to valuations under the Agricultural Holdings' Act, to 
add, if possible, to our knowledge of the manure-value of 
both artificial manures and consumed feeding stuffs ; and 
It was decided, therefore, both to compare the effects of 
the manure obtained by the consumption of selected pur- 
chased foods, with those obtained by artificial manures 
estimated to supply the same constituents, and also to 
determine the effects of dung and artificial manuring sub- 
stances, applied year after year, on the Woburn soil, and | 
to compare these with the results obtained for so many 
years, with the same manures, on the very different soil at 
Kothamsted Accordingly, 2 j of the six acres where wheat 
had been grown in 1876, after tares and turnips, each fed 
with cake, are devoted to the continuous growth of wheat, 
and 24 acres to the continuous growth of barley. In each 
case the area is divided into eleven plots, of a quarter of 
an acre each 

The description and quantiiies of the manures for these I 
expenments have been so carefully selected that in the end 1 
valuable results must be obtained as to the comparative I 
value of various kinds of artificial manure as compared with 
farmyard manure, the constituents of which are accurately 
known. Two of the plots are unmanured ; seven are 
manured with artificial manure of more or less compli- 
cated composition, and two with farmyard manure esti- 
mated to contain different proportions of nitrogen. In 
connection with the farmyard manure an accurate record 
is kept of the kinds and quantities of food from which it 
IS produced, as also of the increase in the live-weight of 
the stock thus fed. 

Besides these continuous experiments a senes of rota- 
lion experiments — seeds, wheat, roots, barley, in succes- 
sive years from 1877 lo ^ carried out. The 

stock which is to supply the farmyard manure for these 
expenments is to be fed with decorticated cotton-cake, 
which among purchased feeding stuffs has a very high 
manure value, and maize-meal, which has a very low ma- 
nure value, The effects of the manures obtamed by the 
consumption of these foods will be compared with those 
of artificial manures supplying, in one case the same 


amount of nitrogen, potass, phosphoric acid, &c.j as is 
estimated to be contained in me manure from the cotton- 
cake consumed, and in another the same as in that from the 
maize-meal consumed Accordingly, four feeding experi- 
ments have been conducted, in each of which the same 
amount of litter has been used, and the same amount of 
roots, and the same amount of wheat-straw chaff consumed. 
In Experiment i, i,coo lbs. decorticated cotton-cake were 
given tn addition ; and in Experiment 2, i,ckx> lbs. maize- 
meal. In Experiments 3 and 4 no purchased food was 
given , but in Experiment 3 artificial manures estimated 
to contain the same amount of the chief constituents as 
the manure from 1,000 lbs. of cotton-cake, and in Experi- 
ment 4 the same as from 1,000 lbs. maue-meal, will be ap- 
plied to the land, in addition to the root and chaff manure. 

Four areas of four acres each have been devoted to these 
rotation experiments, eight of them comm^ into exact 
experiment this year, and the remaining eight in 1878, 
Each area of four acres is again divided into, four plots, 
each of the latter sub-divisions bearing the same crop 
during the rotation of four years, but undergoing different 
treatment in the way of manure. For example, rotation 
No. I, now under seeds, is treated as follows. Each plot 
is being separately fed by sheep. Plot i with cotton- 
cake , Plot 2 with maize-meal j and Plots 3 and 4 without 
purchased food But, for the succeeding wheat, artificial 
manure estimated to contain nitrogen, and other consti- 
tuents, in amounts equal to those in the manure from the 
consumed cotton-cake, will be applied to Plot 3, and 
artificial manure, equal to that from the consumed maize- 
meal will be applied to Plot 4. For the roots in 1S79 (suc- 
ceeding the wheat), the 4 acres will be manured as already 
described, and barley will complete the course in 1880. 
The other rotations are so treated as at the end of the 
four years to yield a collection of data that must be of the 
highest value in agricultural chemistry, and therefore to 
practical agriculture. In a “ Statement " as to the objects 
and plan of the experiment which lies before us, full 
details are given on all points, and carefully constructed 
tables relating to every stage of the experiments, which 
show that all possible care has been taken to secure 
accuracy and practical utility m the results. The expe- 
riment will no doubt be anxiously watched by all in- 
terested in scientific agriculture. 


NOTES 

Prof Frankland, D.C.L , F R.S , has now m the press 
a volume containing hi 9 collected researches in Pure, Applied, 
■ml Physical Chemistry, dedicated to Prof. Bunsen, of Heidel- 
berg The section on Pure Chemutry treats, amongst other 
matters, of the Isolation of the Organic Radicals, and the Dis- 
covery of Organo-MetaJlic Bodies, and their A pplication to the 
Synthetical Production of Organic Compounds. In the Bection 
devoted to Applied Chemistry, the author desenbea hia Investi- 
gations on the Manufacture of Gas for Illuminating Furposea ; on 
the Qualities of Potable Waters , and on the Treatment of the 
Sewage of Towns. Physical Chemistry includes his Experiments 
upon Flames, and upon the Source of Muscular Power, to- 
gether With those on the Spectra of Gases and Vapours. Each 
chapter is preceded by introductoiy remarks, having reference 
to the scope, object, and future development of the subject 
treated of. Mr, Van Voorst is the publisher. 

A MOVEMENT has been commenced in Spain for the formation 
of an association suniJaT to the British Association Tlio Madrid 
Soaeties of Natural jHistory, Anthr3pology, and Geography 
have appointed a joint commission to consider how best to 
organise an annual meeung in different parts of the kingdom for 
the purpose of investigating matters of scientific interest within 
the domain of these societies, and also to arrange for the publi- 
cation of the results that may thus be obtamed. A movement 
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like this Icida one 'to hope that a fair future ii yet m store for 
Spain. 

It is probable that the Sixth Congress of Russian Naturalists 
will not be held thm year, the Government not having granted a 
sum of money for the expenses of the Congress, and private help 
being unlikely to be forthcoming on account of the war. 

The fifth session of the International Congress of the Medical 
Sciences will be held at Geneva, from September 9 to 15. In 
connection with the Congress there will be an exhibition of new 
apparatus and instruments used m medicine, surgery, physiology, 
&c. Articles for exhibition should be sent free of all charges to 
the Direction de TExposuion du Congr^s Medical j Dr J L 
Reverdm, place du Lac, Geneva,” Intending exhibitors should 
intimate before August 15 what space they are likely to require. 

We hope shortly to give an account of the proceedings which 
took place In connection with the recent (iauss centenary 
celebration. We may here state that the festival speech was 
delivered by Prof Dr, Sommer, that a sketch for a monument 
by the Berlin sculptor, Schaefer, was exhibited in the Festival 
Hall, and that his Majesty, the Emperor of Germany, was a 
contributor to the Memorial Fund The following pamphlets 
have appeared — *'Bricfc ^wischen A von Humboldt und 
Gauss. Herausgegeben von Dr. K liruhns “Gauss. Eic 
Umriss seines I^bcns und Wirkcns VonF. A T Winnecke,” 
“ Uber die Anzahl der Ideal-Classen m den verschiedenen 
Ordnungen einea cndliclicn Korpers Von R, Dedekind ” The 
committee also intend to publish an account of Gauss's relations 
With Brunswick. 

France appears to be becoming more and more anxious to 
do honour to her science worthies by the erection of statues A 
statue to Arago is being erected at Perpignan, in the department 
of Onentales Pyrenees Another to Niepce de Saint- Victor, a 
name well known in connection with improvements in photo, 
grapliy, will he erected at Chalons, his native place, by public 
subscription, at the instance of the Municipal Council of the city 
It IS also stated that a public subscription will be opened at 
Lyons on behalf of Ampere, the inventor of the electro-magnet, 
and the precursor of Faraday in the invention of the inductive 
electricity. Ampere was bom in that city in 1775, and his 
father was guillulined there on ihc Place des Terraux lor having 
been active in the great royalist rebellion against the Convention^ 
which ended m the famous siege of Lyons and his capture by 
Dubois-Crance. 

At the usual fortnightly meeting of the Royal Geographical 
vSociety on Monday, a paper on “Journeys up the Niger and 
Notes on the Neighbouring Countries,^' by Bishop Crowther, was 
read. The paper, which dealt with the journeys of Bishop 
Crowlher in Wes^tern Africa, between 1S41 and 1871, described 
the character of the river Niger, the villages of the natives upon 
Us banks, the tribes scattered about the neighbouring countries, 
&c. Ic was remaiked that ihe actual extent of ihe delta of the 
liver was F>till uncertain, but the lecturer inclined to the opinion 
that the BfRuenta of the nver, and particularly the B^nuwe, on 
the south bank, if traced to their source would lead to a rich 
field of discovery What might be called the delta of the river 
was a vast tract of marshy country extending along a coast line 
of 120 miles, and probably m parts some 150 miles in breadth. 
In the course of the joUtney of some 700 miles no less than 
thirteen tnbes, speaking as many diHerent languages, were met 
With. Ten of the tribes appeared to be of the same famdy, and 
might be classed as abongmaL The Housaa were a tribe spread 
in the widest direction, and the terntory in which their language 
was spoken appeared to be more considerable than anym Africa. 

It was a beautiful language, and had become to Africa what 
French is to Europe. The other important longnage of that part 


of Africa was the Fulah. The Filanis were a remarkable people 
who had conquered extensive parts far to the '■outh of the river 
Benuw^ Dr. Barth stated that he had been told by natives of the 
Ulterior that in bygone days an ancient kingdom called Glianata 
had existed The trade routes which meet the Egga on the 
Niger were important , the chief came from the north, from 
Tripoli, across the Sahara, with European produce on camels to 
the Nupe kingdom, where it was distnbuted in the neigh- 
bouring countnes It has been resolved by the Church Mission- 
ary Society to send out a small steamer, drawing only three feet 
of water, to push further into the interior, and afford assistance 
to Bishop Growth cr to carry the missionary work more com- 
pletely among the natives 

A Museum of Scieu^ and Arts has been established at Sh 
Louia, U S. 

We are glad to learn that the experiments with JablochkolT’a 
Electric Light are to be repeated at the West India Dock to- 
morrow evening Wc hope all will go well and fairly on this 
occasion so as to allow a real test to be made of the practical 
utility of the invention 

An Italian optician established in Pans has constructed a very 
sensitive metallic thcrruomeier on a new principle. The dila- 
tions of a small sheet of plannised silver arc amplified by means 
of a system of levers, and the motion is communicated to a needle 
on a dial, on which degrec-s are marked. The motion of the 
needle is almost instantaneous. The apparatus has been tested 
in the die de Pans,” a new balloon *ierit up on June 3 at 
Paris 

The St Petersburg Society of Naturalists has intrusted Pro- 
fessors Fr. Schmidt and Inostrantseif with a geological explo- 
ration of the Valley of the Neva, from Schlusselburg down to 
the Finnish Gulf From the interest possessed by the glacial 
accumulations in this valley, as well as the qualifications of both 
professors for this special sutiject, we may exjiect much new light 
on the question of the glaciation of Northern Russia 

The 'J hi ht\tan Gatette gives the latest news from M. Prshc- 
valsky, dated from Lob Nor, I’ebruary 22 After having 
reached this lake by the valley of the Lower I'anm, M Prsbe- 
vahky advanced 1 30 miles east of the lake. The survey and 
the astronomical measurements of latitudes and longUudcb he 
has made give a totally new aspect to the map of the country 
The population on ihe banks of the Tarim and around the Lob 
Nor IS very sparse , the people speak almost the same language 
as that of Eastern Turkestan. The flora and fauna of the locality 
are very poor , some vegetation is found only in the Tanm valley, 
the neighbourhood being a true desert Duiing February and 
March M. Prshtvabky was to slay in the Lower Tarim, during 
May at Yuldu'j, and during June at Kunghes. About the begin- 
ning of July he proposes to return to Kuldsha to begin in 
August hia journey to the TibcL 

The Gardtpur's Chtomch learns that it is proposed to erect at 
Ootacamund, m the Nedgherry Hills, a statue of the late Mr. 
Macivor, to whom the successful cultivation of Cinchona on 
those Indian slopes is £0 pie-eiiiinently due 

We see frpm the Report of the Auckland (New Zealand) In* 
stltute for 1876 7, that that society 11 in a flourishing con- 
dition, and that during the year thirteen papers on subjects of 
scientific importance in connection with the Colony were read. 
About a year ago a fine new museum was opened, the cost of 
budding having been , hall of which was raised by pnvato 

subscription and half obtained os a grant from the New Zealand 
Government. 

At a recent meeting of the St. Petersburg Technical So- 
cletyi M. Chikolef made ah Interesting communication as to 
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the expeiimenLs recently made at St. Petcntbnrg for determioing 
the lighting po^v cr of the eleclrical light at great distances The 
power of the 1 ght la notably increased by covering the carbon of 
the lamp with a thin sheet of copper (one- sixteenth of the 
diameter of the carbon at its upper part, and from one-forty-eighth 
to one-Bixty fourth in its lower part). It depends also upon the 
direction given to the carbon, the best being to turn the cup 
towards the object to be lighted The great machine of AUeneck, 
with a carbon of 12 millim. of diameterj gave a maximum of 
light equal to 10,210 candles, and a mean of 5,739 candles; 
whilst with a carbon of 10 milhm , but galvanised, it gave a 
maximum of 16,255 candles (20,275 when the cup is turned as 
above) and a mean of 14,039 candles. The light waj BufhcEent 
to make objects visible (fur military purposes) at a distance of 
3,080 yards. Of many machines used, the most economical 
proved to be the great one of AUeneck. 

The Society for Improvement of Public Health In Utrecht, 
offers a prize of 100 gulden for the best work on the liquid ma- 
nure of stables, giving (l) an accurate account of the literature 
of the subject ; (2) a description of ori^^inal experiments on the 
means of obtaining from hor:^c urine diluted with water, products 
which, either os manure or as a chemical preparation, may be 
brought into commerce in comparatively large quantities, (3) 
full numerical tables on quantitative chemical analyses made , 
(4) a thorough treatment of the hnancial side of the question. 
The memoirs may be i^nilen m Dutch, German, French, or 
Knglish, and are to be sent, wiih sealed envelope and motto, to 
Prof Dr Th Mac Gillvory, Director of the Veterinary School 
in Utrecht, before September, 1878. 

The very ml crest mg discoveries in prehistoric arch^rology 
made by M. Kibalch’ch at Kief, were the subject of his last 
communication at I he Russian Archaeological Society. The 
numerous caves m the limestone on the banks of the 
Dnieper seem to have been a favounle haunt of men, even 
during the first ten centuries of our era. Very important 
objects have been found in these caves dating from the time of 
the introduction of Chnstianty in Russia, showing a remark- 
able mixture of articles used m Pagan and in Chnslian wor^ihip, 
establishing a link between Chiibiian and Indian religious sym- 
bols. We notice especially those caves at Kief which dale from 
the earliest stone period They are very long, sinuous, but 
narrow, and contain great quantities of the plainest stone 
weapons and stone pearls, together with burned bones of various 
animals. Some facts lead us lo in^erthe existence of lake-dwell- 
ings in the vuimiy Close lo these oldest dwelling-places there 
exists a profusion of conic mounds of boulders and koorgaties 
(high mounds of earth), or burial-places, coming from times 
anterior to the introduction of Christianity m Russia. They con- 
tain skeletons, u^ten without skulls, which are buried sepa 
rately, and a variety of weapons and utensils. The number of 
such burial-places at Kicf and 111 its neighbourhood is very large. 
One cemetery of that epoch occupies twenty- three acres m the 
Fundukley Street, without reckoning the numerous '*kitchen- 
moanda.^' The objects excavated by M Kibalcbicli will form, 
it IB hoped, the nucleus of an arch Ecological museum to be 
opened at Kief. The excavations are to be continued 

The Panama S(ar and Herald of the 2 1st ult., states that the 
destructive tidal wave experienced at Callao and the ports to 
the north of that place extended os far south as the northern 
boundary of Chih, but how much further south was not known, 
as the telegraph communication had been interrupted. The 
almost complete destruction was reported of Antofagasta, Iquique, 
Ariel, Tambo do Moro, Pabellon de Pica, and Ho. Severe 
shocks of earthquake were felt, but they caused little damage. 
The destruction of life and property was caused by the frightful 
upheaval and ingress of the sea At Arica the sea washed over 


the town to the hill at the back of the church and deslroyed 
much valuable property. The wreck of the United Sutes 
steamer Waieret^ earned Inland a couple of miles by the tidal 
wave of 1868, was again floated, and carried a mde or two 
farther up the roast The' sea in some places rose over sixty 
feet, and the destruction of life and property is believed to have 
been enormous 

Tpia final report of the Sub-Wealden Exploration has just 
been issued by Mr. II Willett He reports that the depth 
attained on December 2i last year was 1,823 feet, and on April 
12, 1,905 feet. On the last-mentioned date a letter was sent by 
the Diamond Bonng Company, stating they used the best 
endeavours to reach a depth of 2,000 feet and had failed, owing 
to the want of lining permitting the hole lo fall in on the rods 
and j'ambing them Mr Willett writes — “ The Sub-Wealden 
exploration Is, therefore, brought to a close, and has proved 
conclusively that in the lowest part of the Wealden area no 
palaeozoic rocks exist within 1,900 feet of the surface. That the 
search was justified, and that the sciintific deductions of Prof. 
Prcblwich, F R S , were entitled to the highest consideration 
may be found in the fact that pafoeozoLC rocks of the Devonian 
period have been discovered (containing spinfene) in the boring 
made at the brewery of Sir Henry Meux and Co., at the comer 
of Tottenham-Courl Road London.” Mr Willett adds "The 
search should undoubtedly be further promoted in the valley 
of the Thames and at other points in the south-east of Eng- 
land.’* 

M Fkrdinanuo Tummasi has recently constructed a " ther- 
modynamic motor,” m which work is done by the mire dilata- 
tion of a liquid (oil) without change of s'atc 

Mr Samuel lIir.HLEY writes us —"In connection wiih 
Mr Atkinson’s letter as to the phenomena connected with 
Japanese mirrors, and the question as to their method of manu- 
facture, a few years ago Pi of Pepper exhibited the reflected 
figure formed by these specula when illuminated by a beam of 
oxyhydrogen light upon the screen at the Polytechnic Institution. 
In hiB * Cyclopedic Science ’ the question of the method of the 
production of such mirrors is fully discussed Duiing the time 
the Japanese mirrors were being exhibited at the Polytechnic, 
an English brass-worker tried lo solve the problem and appa- 
renlly discovered the secret of the Japanese makers. He found 
that taking ordinary bia‘iS and stamping upon its surface with 
any suitable die, not once, but three times m success' on, upon 
exactly the same spot, grinding down and polishing between 
each act of stamping, a molecular difference was establmhed 
between the stamped and unstamped pari-, so that images of the 
pattern could be reflected from the finally-polUhed surface, just 
as with the Japanese specula, though no difference of surface 
could be detected by the eye One operalioo did not produce 
this result, Mr James Ffinceps published an account of hii 
inve<)tigations on this subject in the yournal of the Asiatic 
Society, vol. 1 , p 242. He gives as the result of his anylysia of 
the Japaiieae alloy, copper, 60 parrs; tin, 20—100; with no 
traces of silver or arsenic, but a slight indication of zinc He 
supposed that the phenomena resulted from di (Terence of density 
produced by means of stamping, and that the thinnest parts, from 
being the hardest, should give the stronger reflection.” 

In the last number of the Transactions of the Institution of 
Engineen and Shipbuilders in Scotland is a paper read April 24, 
by Sir Wm Thomson, on Compass Adjustment on the Clyde, 
the aim of the paper being to show that the Clyde is pre- 
eminently suitable for the adjustment of the compasses of ships 
under way. 

The ninth annual report on the noxious, beneficial, and other 
insecls of the State of Missouri, by Chas. V RUey, the State 
Entomologist, contains descriptions (with woodcuts) of the fob 
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lowing inaecti i — The gooubcny apan-worm {EufiUhm nbiaria^ 
Fitch]| the Imported currant worm {Nfmatus ventncosus, Klug.), 
the native currant worm {Pristiphora grossularux^ Walsh), the 
strawberry worm {Emphytus maeuiaius^ Norton), Abbot's white 
pine worm {Ijiphyrn^ abbotu^ Leach), and Le Conte's pine worm 
{I^phyru^ U con/n, Fitch) 'I'here la an account of the progress 
of the Colorado beetle, the army worm, the wheat-head army 
worm, and the Koclcy Mountain locust 

Muscular contraction, it is Icnown, la always accompanied 
with electric phenomena , the difference of electric potential 
between two pointi of a muscle, undergoes a diminution, whichi 
according to Benuilein, precedes by about ^ of a second, the 
contraction of the muscle This elfcific variation has been 
observed on various muscles, and tn particular on the heart (by 
Du Boia Reymond and Kiihue), and recently M. Marey has 
represented It graphically by photographing the indications of a 
Lippmann capillary electrometer. We learn from the Journal , 
de Physique^ that M. De la Roche has tried the experiment on 
the heart of a living man Two points of the epidermis of the 
chest were connected with the poles of a capillary electrometer, 
by means of electrodes, formed each of a bar of amalgamated 
zme, with a plug of muslin at its lower end saturated with sul- 
phate of zinc. Held with insulating handles, the bars were 
applied, one with its plug opposite the point of the heart, under 
the left nipple, and the other to another point of the chest. The 
mercurial column was then seen to execute a senes of very 
distinct periodical pulsations synchronous with the pulse , each 
pulsation even marked tlie double movement of the heart (of the 
auncles and ventncles). The amphtude corresponded to about 
TUTTir Danicll. 

We have received from Perthes of Gotha a specml map of 
Eastern Turkey, by Dr Petermann, so full of details that for the 
war operations on and beyond the Danube, should the Russiani 
succeed m crossing, we know of no better. 

A Russian work, by M Bogolubsky, on Gold and Gold 
Mining m Russia, is worthy of notice. It contains very 
interesting information upon that industry in Russia and 
Siberia, Wl observe that the area of gold mines occu- 
,pies m the Russian empire about 2,100,000 square miles, and 
now yields yearly about 80,000 lbs of gold, in value upwards of 
3,000,000/. sterling. The total amount of gold produced in 
Russia since 1752 has been upwards of 2, 500,000 lbs 

A VERY thorough and exhaustive investigation of the Alaska 
region may now be expected, through the agency of Mr E W 
Nelson, a well-known naturalist, who has lately proceeded to 
Norton Sound, by way of Alaska, to relieve Mr Turner. He 
has been provided with the necessary outht by the Smithsonian 
Institution, and will probably greatly increase the amount of our 
knowledge of that interesting country. 

We have received from Mr Stanford "Botanical Tables for 
the Use of Junior Students,” by Miss Arabella B. Buckley. 
There are two tables — one of some common terms used in de- 
scribing plants, and the other a table of the chief natural orders 
of British plants, arranged according to Bentham and Oliver. 
Both tables are well arranged, and seem to us well calculated 
to serve the purpose for which they arc intended 

M. Meguin has lately been making important researches on 
Acarians, and on that strange asexual form called Hypopea, a 
form which ii not absolutely necessary for reproduction, but 
which seems to occur und^r certain biological conditions, for the 
indefinite conservation of the species. In the aenal reset Voiifi of 
birds, especially Gallinacese, there breeds an inoAensive species, 
which M. Megum calls KytodUes glabtr^ which sends oolonleB even 
into the bronchial branches, and Into the marrowleu bones of the 
limbs in oommumcatioD with the air vessels In birds. Another 


harmless acarian is found in the cellular tissue of birds living 
and dying there, and persisting after death, surrounded by a 
calcareous tubercle A third spcciea, which lives oorinally 
between the barbs of the feathers, produces at the time of moult- 
ing, and in the akin of the birds, especially domestic and wild 
pigeons, a hypopial vermiform nymph Without this precaution 
of nature, the species would be annihilated, by] reason of the 
fall of the feathers in the moulting season 

The additions to the 'Zoological Society’s Gardens during the 
post week include a Lesser White-nosed Monkey {Cercopd/tftus 
petauruta] from West Africa, presented by Mrs, Cleaver ; a 
Common Buzzard {Buteo vuJ}^arlJ)^ European, presented by Mr 
F Buckland , a Smooth Snake [Coronella lasvts) from Hamp- 
shire, presented by Lord Lilford, F.Z S , three Crested Guinea 
Fowls {ISfumuia enstata)^ two Vultunne Guinea Fowls {Numida 
zfultunna) from East Afnca, an Impenal Eagle {Aquila impC' 
Ttalts) from Turkey, deposited , four Summer Ducks {Aix sponsa), 
bred in the Gardens 


UN/yEES /7 y AND EDUCATIONAL 
INTELLIGENCE 

Oxford — In a Convocation held June 5, the decree autho- 
rising the expenditure of 7,000/. on the construction and fittings 
of new chemical laboratories at the University Museum, to 
which we referred p 94, was introduced by IVof. H, Smith, and 
earned on a division by 64 against 42 

A second proposal to grant a sum ol 2,400/ for additions to the 
University Observatory was earned on a division by 46 placets 
to 27 non-placelB 

The Trustees of the Johnson Memonal Trize for the encou- 
nagement of the study of astronomy propose the following sub- 
ject for an essay — "The History of the Successive Stages of 
our Knowledge of Nebula;, Ntbulou'i Stars, and Star-Cluatere 
from the Time of Sir Wm llerschcl.” The prize is a gold 
medal of the value of ten guineas, with what remains of the 
dividends of four years on 33S/. , reduced annuities, after deducting 
cost for medals, and other expenses The essays must be sens 
to the Registrar of the University on or before March 31, 1S79, 
under the Ubual conditions, 

Camuriui.e — A curatorship in the Department of Zoology 
at the Museum of the University of Cambridge has just been 
established by the Senate, to which Mr. J F Bullar, B.A , of 
Trinity College, has been appointed. Mr. Bullar graduated in 
the first class of the Natural Sciences Tripos of 187^, and has 
been twice nominated by the University to study at the Zoological 
Station at Naples, where he is at present working 

The various special examinationa for the Ordinary B.A. 
Degree were held on Friday and Saturday we«k, when the total 
number of candidates was 204, while at the corresponding period 
of 1 876 the nu mber waa 1 90 Candidates can select one of the fol- 
lowing subjects for this final examination, viz , Theology, Law, 
Modern History, Natural Sciences, Moral Sciences, Mechanism, 
and Applied .Science. The number m each branch of study is 
as follows — Theology, 95, Law, 31, Pohucal Economy, 29, 
Modern History, 24 Natural Sciences, 21 — viz., 13 In 
Chemistry, 5 m Botany, 2 in Zoology, 1 in Geology. In 
Mechanism and Applied Saence there are four candidates. 

Mr William Napier Shaw, B A , has been elected a fellow 
of Emmanuel College. He graduated as i6Lh Wrangler in the 
Mathemabcal Tripos of 1876, anrf obtained a first-class m the 
Natural Sciences Tripos, 1877, being disimguished in physics 

London.— The Council of University College have elected 
Mr G. D. Thane Professor of Anatomy for two years 

Dor PAT. — The Annual Report of the Dorpat University 
for 1876, gives the number of students at the University as 
815, of whom 86 study theology, 173 jurisprudence, 121 history 
and philology, 363 medicine, and 72 physics and mathematics. 
The number of professon is 67. The library of the University 
numbers 136,924 volumes. 

Ruguy School Natural History Society. ^The Report 
of this Society for 1876, shows that it is in a ” fairly healthy 
condition,” to use the words of the preface, A considerable 
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proportion of the papen are by members of the Society, u are 
also ftevenl of the ifliutrations. The papers are on very vaned 
subjects and all up to a creditable standard. The preface com- 
plains that BO few members take an active part in the Society’s 
proceeding*, but, in this respect, the Society la no worse than 
others of much greater pretension. Still it would be to the 
advantage of the youthful members if the patrons and office- 
bearers made every effort to increase the number of actual 
workers We regret that our space prevents us making special 
reference to any of the papers. The Botanical Section has 
issued a hit of local plants, by 11. W, Trott, the result of many 
years' observation , this last, wc daresay, may be obtained by 
any one desinng it The price is only Qt/. 

LfjNiinN School- Ho Aan Districts — Mr. Stanford is pre- 
paring for the School-Board of London a senes of maps of the 
various School-Board districts of the metropolis, which are likely 
to poflsesB considerable interest These maps are on the scale of 
six inches to a mile, show the various School-Board subdivision*, 
the positions of the schools which have been erected by the 
Board, and, in a different colour, of those which arc under the 
Board's inspection. Wc have seen the sheet of the Hackney 
district, and no better evidence could be produced of the tho- 
roughly good work done by the Board since its in&titution 


SCIENTIFIC SERIALS 

Memoru delln Sone/d de^li SpdlroicopiUi Italtani, January — 
Note from Prof, Draper on photographing the spectra of Venus 
and a Lyne , a 28 inch reflector and a 12-inch refractor are the 
instruments used, and an exposure of from ten to twenty minutes 
In the photograph of the spectrum of a Lyrz bands or broad 
lines appear in the ultra-violet region totally different to anything 
in the solar spectrum. 

February — Letter on the comet Borelly, 1877, Brorsen- 
Bruhns, 1857, and the eclipse of the moon of February 27, 1S77 
The spectra of the first appears, according to him, to consist of 
some carbon compound — Tables of statistics of proluberancei 
and spots observed at Rome in the months of January and Feb- 
ruary, 1877. — List of positions on the solar limb m which the 
vapour of magnesium was observed from February 20, 1876, to 
July 4 of the same year, — In the appendix to Lhia number ap- 

J iears an arlicle explaining the construction of the several dif- 
erent forms of aneroid barometers. 

March — List of positions on the solar limb in which the 
vapour of magnesium was observed from July to November, 1876, 
by Prof Tacchini, and a table for the year showing the frequency 
of visibility of the ^-llne and 1,474-] me, which it appears 

that the latter line is more frequently visible than the former 
Table of positions and size of protuberances observed at Rome 
in 1876, by Father SecchL — Some observations of the zodiacal 
light, by Prof. A Scrpien. — Note by Prof. Tacchini on Mr Le 
Vemer's researches on the intra-Mercunal planet — Drawings of 
chromosphere for September and October, 187^), made at Rome 
and Palermo. 

April — Spots and facula observed spectroscopically and 
directly at Palermo in 1876. This paper coniists of the daily 
notes of observations of the chromosphere for last year, — Table 
of spots and faculie observed m February and March, 1877, by 
Prof. Tacchini — Drawings of the chromosphere for October, 
November, and December, 1875, by Secchi, Ferrari, and Tac- 
ehinl, observed at Rome and Palermo. 

Journal dt Physique, April. — On the cause of the motion in 
the radiometer, by M. Gaffie —On the capillarr theory of Gauss 
and ita extension to the capillary properties of liquid lines, by 
M. Lippmann. — New electric lamp, by M. fabloschkoff. — On 
the quadrant electrometer of Sir W. Thomson, by M. Benoit. 
— Complement to the theory of the microscope and the dark 
chamber, by M Ncyrenruf. — Expenmenti of static electncity, 
by M GnssoiL 

May. — On the observation of the infra-red part of the 
4 lDlar apectrum by means of the effects of phosphorescence, by 
M. Edjn. Becquerel — Determination of the polar distance in 
magnets, by M. Benoit. — Electric variation produced by con- 
traction of the heart in the Imng man, by M. De la Ro^e. — 
On a new industrial application of heat, called the thermo- 
dynamic motor, by M. Ferd. Tommosi.— On the absorbent 
power of moist air, by M. Hoorweg.— On refrigeiadDg mixtures 
•fgnow ind lalphuric aad, by M. Pbundler, 


Mofphologischis Jahrbuch, vol. UL Fart 1. — Oscar Hertwig, 
contributions on the formation, fertUiOEtion, and cleavage of the 
animal ovum, part second {Ilamopis, Ntphelu, Rana temporana, 
and R. esculen/a), 86 pages, 5 plates. — A. Rauber, the fixation 
of long bones in joints, and the form of the bones. — W. Molden- 
hauer, the development of the middle and outer ear, 56 pages, 
4 platen 

Rea/e Istituto Lombardo di Scienze e Lettert, Rendieonti, vol x. 
Faac vii, — Two new mycctes parasitic on vines, by M. Cattaneo. 
^On a cause little estimated in the pathogenesis of some female 
diseases, by M, do Giovanni. — The molecular velocity of goa 
and the corresponding velocity of sound, by M Brusotti, 


SOCIETIES AND ACADEMIES 

London 

Chemical Society, June 7 — Dr Gladstone in the chair — 
The following papers were read . — On the gases inclosed m 
lignite coal and mineral resin from Bovey Heathfield, byj W. 
Thomas Four samples were examined, two of which contained 
much hydrated oxide of iron m the cleavages. The gases con- 
sisted chiefly of carbonic acid, carbonic oxide, nitrogen, and sul- 
phuretted hydrogen. In one cose sulphur sublimed off in yellow 
crystals , organo-sulphur compounds, mercaptan, sulphide of 
allyl, iScc , were also present in the gases. The lignites resemble 
cannel coal more than any other of ihe true coals os regards the 
occluded gases, but are far less stable, decomposing, in vacua, 
below 200° C., whilst the true coals resist a temperature of 300° 
C It seems probable that the iron pyrites of true coal have 
derived their sulphur from that existing in organic combination 
in the plants from which coal is produced — On apparatus for 
gas analyiiis, by Dr Frankland The author proposes to substi- 
tute for the mdia-ruhher cork, which has several disadvantages, 
at the bottom of the water-cylinder, a cast-iron base through 
which the two glass tubes pass, and are firmly clamped by a 
M<ioden clamp ; the latter is screwed to the cast-iron base. The 
most important improvement is, however, the removal of the 
steel clamps which connect the laboratory and measuring tubes. 
Ihese are replaced by a glass cup at Che Cop of the measuring 
tube into which fits the drawn-out end of the laboratory tube, 
covered with thin sheet-india-rubber ; this flexible joint, when 
welled and covered with mercury, is quite air- tight. — On narco- 
tme, cotarnine, and hydrocotarnine. Part V, by Dr. Wnglit. 
The preparation of bromhydrocotainme hydrobromide, bromo- 
cotarnine hydrobromide, and tnbromhydrocotarnme hydrobro- 
mide is described , the second of these bodies, when heated to 
200° Splits into a new base, Carconine, and a large amount of an 
indigo-blue substance , the latter body is very insoluble, but dis- 
solves in strong sulphuric acid, forming a magnificent intense 
purplish solution Bromocotamm cryitallises in fine scarlet 
cryiitals. Noropianic acid and other substances were also pre- 
pared and their properties examined, — On otto of limes, by 
C. H Piesse and Dr. Wnght. A terpene-like body boiling at 
176“ C. was obtained which yielded but little cymene. TTie 
residue m the retort, after standing two to three months, formed 
a quantity of crystals. These crystals were investigated and 
their composition determined. — Onjpnma^ normal heptyl alco- 
hol and some of its dcnvativcs, by C F. Cross. Pure cnnanihol 
was prepared with a specific gravity of o 823 at 16** C. Pure 
heptyl alcohol is colourless, has an agreeable odour, sp. gr at 
□“ o 833, boils at 175". Heptyl chlonde, bromide, iodide, 
acetate, and lenonthylate were prepared and examined , their 
boiling-points closely agree with those calculated by Schor- 
lemmer — On the transformation of aurln into roaanilin, by 
Measrs Dale and Schorlemmer The authors find the spectra 
of the hydrochlorides of their new base, and rosanihne quite 
identical ; they have also prepared from their base Hofmann's 
violet, aniline blue, and aniline green. 

Geological Society, May 23 —Prof. P. Martin Duncan, 
F R.S., president, m the chair, — Richard George Coke, Robert 
Slater, and William Swanston were elected fellows of the 
Society.— The president read a letter from Mr. C. J. Lambert, 
announcing that he had allotted the sam of 5004 to the Geologi- 
cal Society out of the 25,000/. left by hii father for distribution 
The president further announced that the sum of 500/ had 
already been paid to the Society, and would be invested for its 
benefit. — The Collowing commumcatlons were read ; — Remarks 
on the coal-beanng deposiU near Ereldi, the andent Hendea, 
PontM Bithynin, by Rear- Admiral T. A B.Spratt, C.B., F.R. 5 , 
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— On the strnchire and affinities of the genus Sipkonia, by W. 
J. Sollasi F.G.S. This paper contained, first, a full account of 
the history of the genus Stphonia^ including a complete list of 
its descrlMd specica, and, next, a description of lU general and 
minute structure Its skeletal network was shown to consist of 
Bplcular elements belonging to the Lithistid type of sponges, and 
most closely allied in generic details to the recent form thsco- 
dermha polydiscus. Not only in this character but in every other, 
Siphoma was shown to approach Ducodermia so closely as to be 
almost identical with it The mineral replacements which have 
affected the siliceous skeleton of Siphonta were then considered. 
The paper concluded with a systematic description of the genus, — 
On the serpentine and associated rocks of the Lizard district, by 
Rev T G. Bonney, h' G S , fellow and late tutor of St. John’s 
College, Cambridge The author stated that considerable doubt 
appeared still to exist as to the true relations of the lizard ser- 
pentine and the associated hornblende schists, and as to the 
origin of the serpentine He had carefully examined all the 
junctions accessible on the Cornish coast (inland they arc gene- 
rally obscured) Some of them arc concealed by dlbns^ &c , 
but the m^oTity prove beyond doubt that the serpentine is in- 
trusive. Further, almost everywhere large fragments of hoin- 
blende schist are caught up and included m the serpentine Be- 
sides the serpentine mere is a large mass of gabbro at Crousa 
Down, and many dykes and veins along the cast coast almost to the 
extremity of the serpentine region. At Coverack Cove, near the 
above mass, are gabbros of two ages, the older much resembling 
a kind of tioktolite On microscopic examination it proves to 
be chiefly plagioclase felspar, augitic mineraU (including dial- 
lagc), and olivine partially converted into serpentine There is 
a red and a green variety. The newer, a coarser variety, ap- 
pears to lie of the same age as the other veins on the coast, and 
connected with tlie mam mass Some remarkable changes h.ave 
taken place in this also. In certain places iL exhibits a separa- 
tion 01 Its mineral constituents, causing it tn resemble a foliated 
rock This Is proved to be due to pressure at nght a^les to 
the structure The minerals also arc often changed The fel- 
spar is replaced by a white granular mineral resembling saus- 
sunte , the diallage (which occurs sometimes in very large 
crystals) is often partially, or even wholly, converted Into rather 
minute crystalline honiblende In these specimens there is no 
oh vine to be distinguished. The great mass, however, is nch m 
olivine, yet a weathered specimen /rum it, resembling in aspect 
the gabbro of the veins, does not show olivine Hence the 
author believes that in certain cases the olivine, instead of being 
converted into serpentine, aids in forming the hornblende 
Further, ihere are dykes and veins over the same area of a dark 
trap. Some of these are augitic, others hornblcndic. The 
author believes that at any rate m certain of these the horn- 
blende IB of sccondaiy formation. On the west coast are veins of 
granite , those on the east coast, said to be granite, prove, on 
careful examination, to be altered rock, remarkably like granite 
veins, but not really such. In discussing the origin of the ser- 
pentine the author called attention tn a structure commonly seen, 
which appeared to be a true " fluid al structure ” He then dc- 
Bcribed the result of micioBcopic exammahon of many specimens of 
the lizard and lorae other serpentines Commencing with slightly 
altered Iherzohte (from the Allege), he traced the change through 
the older gabbro of Coverack to the serpentine rock of that place, 
which contains a large quantity of unaltered olivine ; and so to 
other serpentines m which the olivine iii quite replaced by the 
mineral serpentine He described also the mode of the change. 
The other minerals found m the scrtienUne rock arc enstatite, 
vaneties of augite, and occasionallv a fair quantity of picotite, 
with, of course, oxides of iron Hence he concluded that, as 
had been already shown as regards some other serpentmes, that 
of the lizard was the result of the hydrous alteration of an olivine 
rock, such as Ihcrzolite — On certain ancient de vitrified pitch- 
stones and perlites from the Lower Silurian district of Shrop- 
shire, by S. Allport, F. G.S. 

Physical Society, June 9 — Prof. G C. Foster, president. 
In the chair. — The follow ing candidates were elected members 
of the Society — Mr W H. Norlhcott and Mr L. J Whi^cy 

Mr. S P. Thompson read a paper on interference fringes 

Within the Nicol prHin, After refemng to the original paper 
by the inventor In tSaft, in which this phenomenon wns relerfed 
to, he gave a general description of it prior to explaining the 
cause, IT the field ” ol a Nicol be explored by the eye U will 
be seen to be bordered on one side by a margin of violet-blue 
lights and on the other, when thh light passes obliquely* through 


the pnstn, by an orange band within which lie a series of coloured 
fringes ; these latter are very clearly seen with monochromatic 
light, when a second set, within the blue band, also appears. 
The author showed that these two sets are due to intciference 
taking place withm the film of balsam at the cntical an^le of 
total reflexion for ordinary and extraordinary lays respectively , 
they are therefore analogous to the interference bands in a thin 
film, placed beneath a prism of a more highly refracting sub- 
stance and occurring just withm the limit of total internal reflec- 
tion, as first observed by Sir W Herschel At the conclusion 
of the scientific business of the Society, a special general meeting 
was held. 

Royal Microscopical Society, June 6 — Dr Robt. Braith- 
waite, vice-president, in the chair --Six new fellows were 
elected, and M L'Abbe Kcnard wai elected an honorary fellow 
of the Society — A paper by the Rev. J DeUauLx on the thermo- 
dynamic origin of tnc Brownian motion was read by the secre- 
tary, and described the obscivations of the author with regard to 
the motion of fluid m rock cavities and molecular motion gene- 
rally, with a view to establish the theory that it was due to the 
action of temperature The observations had been luggefited by 
the study of Crookes’s radiometer — A letter from Mr. H. C. 
Sorby on the subject was also read to the meeting, and Mr. 
Hartley described his experiments which led to the same conclu- 
sions The meeting was then adjourned until October. 

f.DlNfiURGH 

Royal Society, June 4 — Prof Kelland in the chair — SirC 
Wyville Thombon read a paper on the structure and relations of 
the genus llolypus — Mr. Alexander Buchan, M.A., secretary 
to tnc Scottish Meteorological Society, communicated the second 
part of his investigations of the diurnal oscillations of the baro- 
meler lie sLat^ that the summer months of the northern 
hemisphere as indicated by the barometer were May, June, and 
July, the Winter months being November, December, and 
January, both corresponding with the sun's declination. He 
has now results of the daily barometric readings from upwards 
of no stations at different parts of the earth's surface His in- 
vestigations showed that a jong-contmued senes of observahons 
was absolutely necessary to show the peculiaritiea of the baro- 
metric curve For instance, three years’ observations gave in 
the case of Great Britain only the broadest charactcrislics He 
found that no theory as yet propounded would explain the 
diurn.'il oscillations of the barometer, and that as more lacls were 
obtained the difficulty of framing a satisfactory theory was greatly 
increased — In his paper on the air dissolved in sea water, Mr. 
J. Y Buchanan stated that the result ot the analysis he has as 
yet mide of the specimens of the air dissolved in sea- water which 
were collected in the recent expedition, tends to show 

that as regards surface-water least air was dissolved where the 
temperature was highest, t,g , near the equator, and most where 
the temperature was least, as in the polar sea As regards the 
percentage of oxygen present at hfferenC depths it diminishes 
from the surface to a depth of 300 fathoms and mcreases from 
that |Kunt to lower depths. Prof, Tait communicated two 
Jaboraiory notes , (i) Two plates either of the same or different 
mclah were placed very close to one another but insulated and 
one of them raised in tempemlure a difference of potential was 
produced, which was capable of producing a current mea- 
surable by a sensitive galvanometer (2) He had seen m 
Dr Blair's " Scientific Aphorisms" a hypolhcbia to account for 
gravitation very like that of Lesage’s ultramundane corpuscles, 

I which BJair sutcfl was suggested to him by Newton's works, 
and Prof Tait was anxious lo ascertain if any part of it was due 
to Lesage or was entirely onginal Prof. Tan laid on the table 
on algebraic identity which could be used to sum vanous senes. 

Dublin 

Royal Society, 21,— Prof J Emerson Reynolds, 

M D , in the chair — The following papers were read . — On 
some measurements of the polarisation of light coming frem the 
moon and from the planet Venus, by Earl Rosse, F.R S. 
Jxird Ro^e gave the re^hults at which he had already arrived from 
a very large number of observations on the poloruation of light 
from particular parts of the moon’s surface made in the yean 
1872, 1873, i 874> wid 1875, and which are iiili in progress. 
The observations indicate that the polarisation of the light 
coming from the plains is greater than that of the bght coming 
from the mountainous regions. — Notes on the Crustacea of 
Ireland, by Mr. William Andrews. An account of the rarer 
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jpecies /bund on the Irish coasts — On the substitution of an 
alkolina base in chlonmetry, by Mr. J. Smyth, FC.S. The 
author treats bleaching lime with an alkaline carbonate, and thui 
obtains the chlorine in a more convenient form for letration — 
On a specimen of quartz with a pearly lustre, by Mr. R. J Moss, 
F.C S The faces of the pyramidal crystals, of which the speci- 
mens consist, possess a laminated structure, which causes a very 
perfect reflection of light. The laminse consist of quartz exclu- 
sively. Mr Moss concludes that this novel vanety of quartz 
must be regarded as a modification of cup-quartz, the laminated 
structure being the result of periodic interruptions in the growth 
of the crystals — An account of recent attempts lo obtain water 
by deep wells under London, by Prof. Hull, F U S. The 
author referred principally to the scientific results of the recent 
boring at Messrs Meux's brewery. — On a remarkable action of 
light on certain organo- metallic bodies, by Prof J Emerson 
Reynolds, M D. The author described a number of experi- 
ments with mercuric ethide and its homologues, and showed 
that the pure ethide when sealed up m a tube and exposed to 
light for some months is wholly decomposed into mercury and 
nearly pure liquid hydrocarbon — On the penetration of heat 
across Crookes's layer, by Mr G. Johnstone btoney, F R S The 
author desenbed the way in whicri heat is transferred across the 
vacuous spaces in Crookeis's radiometers, lie traced the laws 
under which this transfer of heat Lakes place, and showed that 
they are different from the already-known laws of radiation, 
convection, conduction, and contact. Mr Stoncy suggests that 
the newly-discovered mode of conveying heat shoula be called 
penetration. He showed that a large body of obeervations were 
made more than thirty years ago by De La Frovostaye and De 
Sams upon heat conveyed m this way, but without its theory 
being understood Unexplained observations made by Dulong 
and Petit, Grove, and other physicists also admitted of mterpre- 
talion by the ncwly-discovered laws. Mr Geo M Fitzgerald 
M'Bb the first to observe that the important results obtained by De 
Li Provostaye and De Sams were due to this cause, and it wa^ 
by him that they were brought under Mr, Stoney’s notice I 

Paris 

Academy of Sciences, June 4 — M. Feligot in the chair.^ 
The following papers were read — Preliminary reply to obser- 
vations by M. Moucher on the “ Nouvelle Navigation,” by M 
Villarceau — On the densities of vapour, by M. H Sainte Ciaira 
Deville — Researches on the law of Avogadro, by M. Wurtz. — 
On the atomic notation, reply to M Berihelot by M. Wurtz. — 
Atoms anti equivalents, reply to M Wurtz, by M. BcrtheloL — 
Reply to M Fizcau, by M Berihelot — On the parallel striae fre- 
quently presented by the surface of fragments of diamonds of the 
carbonado vanety, snd on their imitation by mttpa of artificial 
friction, by M Daubree. These stnac seem to show that frag- 
ments, now sparsely acattered, must have been at one time, before 
they were thrust up to the surface, in contact with one another and 
exerting mutual pressure. — On the regeneration of the red blood 
corpuscles in frogs after considerable hxmorrhage, by M. Vulpian. 
The corpuscles result from evolution of small colourless spheroidal 
nucleated cells, which become discoid, then oval, and a little 
before they reach the size of red corpuscles, they produce hiemo- 
globin — M. GervoiB aimounccd the receipt of a fresh batch of 
natural history specimens (chiefly birds and insects) from the 
Japanese Government He remarked on some skeletons of 
Cetaceans. — On the true number of elementary ca-vanants of a 
system of two binary biquadratic forms, by Mr. Sylvester. — On 
the Bpectruoi of Wmnecke’s comet, by P. Secchu His experi- 
ments lead him to think it similar Lo that of other comets, and 
to have for base carbonic oxide. — On some metallic seleniurets 
and tellurcts, by M. Margo ttet — Study on oxides of iron, by 
M. Moissan lie believes the pjrrophorus of magnum is formed 
in great part of pjrophonc protoxide of iron. — On the pre- 
paration and composition of emetine, by MM. Lefort and 
Wurtz Emetine does not form basic salts, at least in the con- 
ditions in which it IS ordinanly obtained. — Reproduction of 
albiie, by M Hautefcuille Albiie may be easily had by heating 
to a dark red a mixture of tungstic acid and a ver^ alkaline 
silico-aliiminate of soda — StronLian , its diffusion in mineral 
and organic nature at the present epoch and in the series of 
geological Limes ; consequences relative to saliferous mineral 
wattta, by M. Dienlafait InUr aha^ of eight hundred springs 
coming under the designation of saliferoua waters, there ore only 
fortv-four in which strontian has not been found. — On the affinity 
of Uood corpuEcles for carbonic and, by MM. Mathieu and 


Urbain, A reply to M. Fredeiicq, who holds that the CO| is ex- 
panded in the plumo, not fixed by the globules. The authors 
cite ffgures to show that the globules of horse blood can fix about 
twice OB much COg as the serum. Some sabstanccB (as ether) 
mcrcase the absorbing power for O and COg , others (as 
alum) diminish it — Experimental studies on regeneration of 
cartilaginous and osseous tissues by M. Feyrand — Historical 
remarks on the theory of movement of one or several bodies, 
of constant or variable forms, in an incompressible fluid 
(continued), by M Bjerknes — ^Comparative study of experiments 
by day and by night made by MM. Perrier and Bassot, by M. 
Perrier The mean errors of an isolated observation for the day 
and the night, are of the same order of magnitude. The errors 
anstng from the atmosphere are compensated better in nij^ht than 
in day observations. — Siphon barometers whose mdicationa are 
not influenced by variations of temperature, by M. Gautier. — 
Observaliona on a note of M. Yvon on nitrates of bismuth, by 
M. Ditte. — Combinations of quercite with butyric and acetic 
acids, by M Fniiuer. — Investigation of salicylic acid m wines 
and urine, by M. Robmet, — Observations on M. Bert’s experi- 
ments on anthracic disease, by M. Davaine, — Experiments 
showing that there u not in toxical putrefied blood, liquid or 
solid virus without organic ferments, by M. Feltz, — On various 
specimens of Brazilian clay and coal, by M. Guignet — Female 
flowers of Cordaites, by M Renault. — Result of geological 
explorations in 1875-76 in connection with the channel railway, 
by MM. Potler and DejLapparent — Researches on the vitality of 
spermatozoids of trout, by M Hcnegny They resist the action 
of alcohol and anj>sthetics in such quantity as would kill e 
mfusona. — Determinations of ammonia in the air and the 
meteoric water of Montsouni, by M Levy 

Geneva 

Physical and Natural History Society, April 5 — Prof 
Forel gave an account of his observations on the transparency 
of the waters of the Lake of Geneva Thu trani»parency, much 
greater in winter than in summer, is modified very suddenly at 
the two penods of its annual variation. The changes of tempe- 
rature are insufficient to account for the phenomenon. On filter- 
ing the water of the Uke, M Ford found in suspension line 
particles almost exclusively organic, and proved that their pro- 
portion increases with the num her of strata at different densities. — 
M Theod Turrettmi desenbed the discovery which he had made of 
a freezing mixture of chloride ofTnagDeBium and snow, which gave 
a temperature of - 34'“ C. — Prof Wartmann announced a senes 
of researches undertaken by him which enabled him to under- 
stand the extra-polar-derivation of currents traversing mcrcunal 
conductors — M. Duby spoke of the capture of certain insects by 
the PftuHia and the part played by the sticky glands in this 
respect 

Rome 

R. Accademla del Lincci, Apnl 8, — Influence of nicotme 
on the animal organism, by M. Corso. The increase of blood 
pressure may be obtained without preserving intact the vaso- 
motor centre It is not due to reflex action. The first effect of 
nicotine on the pupil is dilatation — The president (M. Sella) 
read a necrological notice on Prof. Pancen, — Considerations on 
specific hc.at, by M. Cerruti — The Roman Tuscia and the Tolfa 
(continued), by M Punza.— A memoir by M. Bagnis was pre- 
sented, containing illustrations of a first hundred cryptogams 
from the Agro Romano, studied by him — M VolpicelJi replied 
to M. Contonj’s recent objections to the electrostatic doctnne of 
MelloDL 


CONTENTS 


Pags 


Thb Endowment or Rrbbahch , . . . 

Tub Challrncbr " Collrctions . . 

ELBMKNrARY Pmysils. By Prof P. G Tait . ' ' ! ! 

LhTTBIIS to thb EniTOR — 

Neciar-SeLreUnv Glands. —TiioMAS Brit 

On Time— Dr V A J'jlius . , ’ ' ' 

Oua Asthohomical Coluum 
Ihe D'Anffoi Comot of 17B4 
The Total Solar Eclipse, 1889, December as 
How t^raw a Straight Line, III By A B KEMm, h a' (W'iM 
lUustT^Honi) ... 

SKINT AN Eous Generation By Prof Tyndall, F R.S ! ' . ' 
Acricultubai. Experiments AT WosLTRN . . . 

Notes . . . 

Univbhsitv and Educational Intbllicbncr , ' 

SclENTiriC Seuiau 

, SociETiu AND Academies 


*>7 

>17 

II9 

133 

las 

134 
114 

laj 

137 

lag 

13a 

133 

■ 3-4 

>34 




NA TURE 


137 


THURSDAY, JUNE 21, 1877 


THE ORGANISATION OF NATURAL HIS- 
TORY MUSF.UMS 

T he two questions connected with museum reform 
more especially demanding attention relate to their 
resources and their organisation 

Provincial museums are very generally either the 
property of societies the funds of which are expended 
mainly in publishing memoirs, or are cairied on in con- 
nection with free libraries, With regard to the first, it 
is impossible that adequate means should be forthcoming 
for their efficient maintenance, and with regard to the 
second the library, as a rule, swallows up an inordi- 
nate share of the funds provided by a rate. Some 
are connected with teaching bodies. In nearly all cases 
they are poverty-stricken and largely dependent on 
casual benevolence for their support and increase It is 
surely only just and fair that the funds necessary for 
making them efficient should be provided out of the 
public purse since they are for the public weal, as is the 
case in all other countries except our own. I do not ad- 
vocate that the whole burden of this should fall on the 
public , it should certainly be borne m part by private 
individuals, who, if experience in other things be worth 
anything, arc ready to subscribe liberally when a clear 
case has been made out that their liberality will be of 
practical use. The relation which the museum of natural 
history at Lyons bears to the bocu 5 td dcs Amis des 
Sciences Naturelles illustrates my meaning, for while 
supported by the Municipality, it is largely indebted to 
the Society fcr the purchase of new and rare specimens. 
Why should not similar associations for similar ends be 
formed in connection with every important museum in 
this country ? A well-arranged museum of any size is of 
necessity costly, and to be well officered must offer in- 
ducements other than those which tempt the badly-edu- 
cated, the mere enthusiast, or the worsted in the struggle 
for life. 

The abnormal connection between museums and li- 
braries should be severed, as it is to be severed m the 
case of the national collections, because they have no 
real connection with one another. The officer who has 
the care of both, if they be of any size, cannot in the 
nature of things perform satisfactorily what he undertakes 
If he give up his mind to the library he will probably 
neglect the natural history, or vice versd. To this cause 
the chaotic state of many of our museums is to be 
assigned, A curator has not merely to catalogue and 
arrange, but lie has to master thoroughly the collections 
under his charge, and in this respect he differs essentially 
from a librarian. A museum is one thing, and a library 
is quite another thing. 

The Public Libranes Act of 1855 has certainly failed 
10 far as relates to the establishment of museums, if the 
rapid development of other means of advancing know- 
ledge during the last twenty- two years be taken into 
account. 

On the very difficult question of museum buildings, It 
seems to me that the maximum amount of space and of light 
VoL. XVI.— No. 399 


obtainable at the lowest cost consistent with good work 
should be the chief end, rather than a building with a fine 
outside. As a rule we content ourselves with mere exter- 
nals Well-supported collections in a big barn or an 
old cotton-mill are more likely to be useful than a grand 
building on which the greater part of the funds are likely 
to be spent to the starving of the museum within. This 
fact IS fully recognised in the United States. In our 
wealthy centres of population there is no reason why we 
should not have large collections adequately housed, as is 
the case very generally on the Continent. 

Thebest internal organisation of a museum which occurs 
to me IS that which preserves as far as possible the con- 
tinuity that exists both in nature and art, and in which 
the departments are arranged in the following order — 

1 Mineralogy and crystallography and petrology, in- 
cluding mineral products used m the arts This should be 
approached from the point of view offered by chemistry. 

2 Palaeontology, illustrating the ancient history of life 
on the earth from the J:^ozooii to the beginning of the 
historical period, and consisting of fossils arranged stra- 
tigraphically, and divided as far as possible into three 
divisions within the limits of each group — the fauna and 
flora of the sea, of the fresh water, and of the land. 
Under this head prehistoric arch.uology js included 

3 Botany 

4 Zoology — In this department it is wholly unneces- 
sary to have every species mounted. The birds may very 
conveniently be represented by one stuffed specimen of 
a class, family, or genus, while the species are preserved 
for reference, and the skins occupy a small space in 
drawers, as in Dr. Sclater’s collection at the Zoological 
Society 

4A — Comparative osteology and anatomy are the 
natur.il offshoots of zoology, ranking under that head I 
cannot, however, agree with those who hold that they 
should form part of the zoological senes, since their chief 
value consists m their comparison with the like parts of 
other creatures Were the collections of the Royal Col- 
lege of Surgeons arranged in the same cases with the 
zoology of the British Museum -dissections and bones of 
lions say with stuffed lions — they would at once lose their 
teaching v.iluc. 

5. Ethnology, worked out as U is now being done by 
Mr. Franks in the Bntish Museum, and Dr. Bastian in 
the Imperial Museum at Berlin 

6. Art. 

This scheme is applicable to museums large and 
small 

In founding provincial museums the fauna, flora, and 
geognosy of the surrounding districts should receive the 
first attention, and to these may be added, if possible, a 
general collection. In all cases they should be connected 
with teaching. The principle of co-operation should be 
freely brought into play, and casts of the more important 
objects in each should be made for exchange and distri- 
bution. Each museum should be available for the general 
public, the local societies, and the teaching bodies of the 
place, schools, colleges, and the hke. Were we to expend 
as much common sense and energy in this direction as in 
most others we should soon see our museums important 
instruments in spreading culture, and in a very different 
position to that which they now hold in relation to those 
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of Other countries, in many ways worse off than our own. 
The subject is well worth the attention of all who have at 
heart the higher education of the people. 

W. Boyd Dawkins 


THE CARBONIFEROUS FLORA OF CENTRAL 
FRANCE 

Flore Carbomf^re du Depar lenient de la Loire el du 
Centre de la France. Par Cynlle Grand' Eury, Ingd- 
nieur h. St. Etienne. (Impnmene Nationale, Paris ) 

T his work consists of three quarto volumes, the first 
of which IS devoted to the plants, the second to the 
geology oT the districts under consideration, and the third 
forms an atlas with thirty-four plates of fossil plants and 
four large ** tableaux,” in which the author has “restored” 
the plants he has described according to his own ideas of 
their morphology 

It IS very obvious that the carboniferous plants of one 
district cannot be received as altogether typical of those 
occurring at other and distant localities. Hence such 
publications as those of Dr. Dawson and Prof. Newbury 
in America, and the volumes of M. Grand' Eury, are 
extremely valuable to the English palceo-botanists They 
tend to preserve him from the one-sidcd habit of viewing 
the subject which he is apt to contract when only study- 
ing the types occurring in his own coal-fields. But apart 
from this M. Grand' JCury’s work has an independent 
value, especially in some departments in which he has 
made important additions to our stock 'of knowledge. 
This IS especially the case with his investigations amongst 
the hitherto obscure plants known as Flabellarif and 
Cordaites, as well as amongst some remarkable sporange- 
bearing ferns. 

Our knowledge of Cordaites has hitherto been most 
vague ; but M. Grand' Eury has fortunately obtained 
some beautiful specimens in which not only the leaves 
are attached to the stems of several species, but in some 
he also finds what he believes, 1 think justly, to be 
male and female organs of reproduction, thus estab- 
lishing the point that these plants were monoecious 
Phanerogams. These organs are slender spikes, some 
of which support small scaly buds lodged in the axils of 
bracts, and which the author believes to have been 
anihenferous. Others bear single seeds in each axil. 
Some of the spikes are affirmed to be those of Antho- 
lithes, and the seeds to be identical with Cardiocarpus. 
The stems which bear these reproductive structures have 
a Stembergian pith, surrounded by an exogenous woody 
zone inclosed w-jthin a distinct bark, which latter appears 
to have consisted of more than one layer. M. Grand' Eury 
concludes that these plants were Conifers, of which the 
well-known Dadoxylons were the ligneous axes, and that 
the type which survived for a time in some of the 
Ulrnanniee of the Lechstein, and in the Albertia of the 
Tnassic rocks. [ see nothing, however, in his figures and 
descnptions leading me to conclude that they are identical 
With our British Dadoxylous. 

The new ferns described by the author are equally 
remarkable. They include numerous forms of Pecoptens, 
with very peculiar son approaching those of the Marat- 
tiacece. Some of these fronds he associates unhesitatingly 
with Psaroiuus and other stems of tree-ferns. The author^s 


researches on the above subjects have been conducted 
under most favourable conditions, of which he has availed 
himself in a praiseworthy manner. 

When we come to the debateable subjects of Calamites, 
Lepidodendron, Sigillarix, and Asterophyllites 1 am 
obliged to use different language. On these points the 
author adopts substantially the ideas of Brongniart. 
Thus he distinguishes between Calamites and Calamo- 
dendron, making the former an equisetaceous plant and 
I the latter a gymnospermous one. I cannot understand 
how any one can do this in the face of our present know- 
ledge of the facts. 

In external form the supposed Calamites and Calamo- 
dendra exhibit precisely the same appearances. All 
these appearances are explained in the most exact man- 
ner by the internal structure of the many illustrative 
specimens which we now possess, and which demonstrate 
that we only have one type of organisation. Further, 
what are called Calamites by the school to which our 
author belongs are amongst the most abundant of the 
plants furnished by our coal-shales, and there is nothing 
to prevent their being equally common in the Oldham 
and other beds, in which all the plants retain their inter- 
nal structure, if they existed as an independent type. But 
the moment we find a Calamitean plant with organisation 
it proves to be a Calamodenciron. Even M. Grand' Eury 
is compelled to admit " il est au moms surprenant que 
Ton n’ait pas mis la mam sur un Calamite avec la struc- 
ture conservde.” Very surprising, indeed, considering 
that we have obtained such numbers of these plants with 
structure from Oldham, Halifax, and Autun, as well as, 
though less abundantly, from Burntisland, The conclu- 
sion to be drawn is too obvious to need reiteration. 

Imbued with these ideas respecting Calamites and 
Calamodcndra, it was inevitable that M. Grand' Eury 
should fall into error respecting Asterophyllites. These 
plants are regarded by his school as the branches and 
leaves of Calamites, Hence he could not recognise as 
Asterophyllites any plant which had not a Calamitean 
axis But I have shown that Asterophyllites has not 
such a structure, but one identical with the very different 
one of Sphenophyllum M Grand' Eury escapes the 
difficulty by contending that my plants are not Astero- 
phyllites, but Sphenophylla. This is certainly not the 
case. Brongniart has clearly deBned the latter genus a 
possessing 6-8 or lo truncate cuneiform leaves ; and after 
referring to the fructification of Sphenophyllum, he cor- 
rectly says “ Ce mode de fructification, malgr^ I'ob- 
scurit^ qui enviroiuie encore sa vraie structure, est trop 
analogue b. celui des Asterophyllites pour qu'on puisse 
douter de I'affinitd de ces deux genres.” This conclusion 
IS precisely identical with mine. Instead of 6-8 or lo 
leaves in each verticil, my plants have i8 or 20 These 
leaves are linear, not cuneiform ; and as my next 
memoir will demonstrate even more clearly than 1 have 
yet done, each leaf had a single central vascular bundle 
instead of the two or .more invariably seen in Spheno- 
phyllum. 

In his views respecting the relations of Sigillaria and 
Lepidodendron, M. Grand’ Eury also elmgs to the old 
Brongniartian ideas promulgate in bygone years. M. 
Brongniart and Mi Renault have described the organisa- 
tion of two SigiUanan fragmcntSi S. ele^ans and ly. 
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spinulosa^ aod have concluded that whilst their Diploxy- 
loid organisation differs from that of the Lepidodendra, 
it Justifies the conclusion that Sigillanfe were not lycopo- 
diaceous but gymnospermous plants. But 1 have already 
shown that several indisputable Lepidodendra have pre. 
cisely the same organisation. Hence I contend that 
Brongniart's reasons for separating these plants have no 
existence, and consequently his conclusions must be 
abandoned , M Grand' Eury, forgetting this part of my 
work, and only remembering that 1 have also described 
the bark of a true Syringodendroid Sigillana, and shown 
that it 15 identical in every feature with the corresponding 
tissue in Lepidodendra, says that I have arrived at my 
conclusion par des fails isolds d’apr^s Tanalogue de 
I'dcorce, et non par des exemples complets r< 5 unissant les 
caract^res extdneurs aux caractfcrcs intdneurs." How, in 
the face of my published memoirs, my friend could make 
50 eironeous a statement, 1 am at a loss to conceive 

I should have felt it necessary to have subjected the 
volumes under consideration to an incisive criticism on 
these and some similar points, were it not that he kindly 
allows me to quote from some letters which I have received 
from him In these communications he says — “Lcs 
points sur Irsquels nous diffdrons sont prccisdment ceux 
que je n'ai pas ( 5 tudit 5 s Referring to facts which I have 
obseived, he adds “ Comme je n'avais pas ces faits pour 
me guider, j'ai coiiclu d'apri;s ce que je connaissais bien^ 
ct je ne suis pas fain dc conclure que je me suis tromp< 5 , 
dans ce cas nous aunons dans les Sigillaircs et les Lepi- 
dodendrons des cryptogamca excessivement elevdes en 
organisation ; si elevdes qu’ils format ent, en quclquc 
fa^on, unc classe intcrmddiare enlre ces plantcs et les 
Gymnospemics " ** L'Association presque constantc des 

inaciospores avee le ddbris des Sigillaires est cn faveur 
de VOS conclusions.” Quite in accordance with the above 
remarks are the following observations which the author 
makes in his volumes 11 cst au moms curieux que, k 
part le corps vasculaire, les autres parties des Sigillaires 
soient semblablcs aux parties correspondantes des Lepi- 
dodendrons.” This is perfectly true with the exception 
that the vascular portions are less exceptional than M. 
Grand' Eury's romarks imply. The Sigillanan stem is 
merely that of Lcpidodendron Harcourtii, an addt~ 
iional exogenous vascular zone interposed between that 
of the Lcpidodendron and its investing coitex, and 
which I find in other true Lepidodendra. If all the 
plants of the coal-measures which possess a similar exo- 
genous zone are to be transfcired from the cryptogamic 
to the phanerogamic group, there will be few cryptogams 
left in the carboniferous rocks beyond Lcpidodendron 
Harcourtii and the ferns. M. Grand* Eury concludes 
his notice of the Sigillaris by a remark which I fully 
endorse; “Seulement je craina d'avoir tird des consd- | 
quences trop completes de ces indices insufhsants, dont 
je n'aurais peut-£tre al^ra ipcme dCi parler que pour dvcdlcr 
I’attention des observateura sur une solution possible du 
plus important probUme de la paldontologie v( 5 g 6 tale." 

Having thus indicated some very important points 
respecting which I am compelled to differ from M. 
Grand' Eury, 1 can with the sincerest truth again 
express my sense of the value of this new contri- 
bution to the study of the" carboniferous flora, and 
of the praiseworthy perBcverance with which (he author 
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has laboured for many years in collecting bis materials. 
The most prominent fact which the work reveals is the 
remarkable abundance of the Cordaites in the coal- 
measures of Central France, compared with what we see 
in England. In some districts, as M. Grand' Eury 
informs us, the coal is almost entirely composed of their 
ddhrts. I have met with nothing like this in Great 
Britain, but it is in strict accordance with what wc know 
of the distribution of living plants, that whilst similar 
types maybe expected to be met with over wide geo- 
graphical areas, some forms will predominate in one 
region, whilst in other localities different types will 
prevail ; hence the matcnals out of which coal has been 
found must have been widely different at these various 
spots. 

The plates with which the above work is illustrated are 
extremely beautiful, as is usually the case with the pro- 
ductions of the French lithographers. 

W C Williamson 


OUR BOOK SHELF 

Annees do Observatorto do Inf ante D. Luts. Magnettsmo 

Ter rest) e Lisboa, 1876 

This part of the Annals of the Lisbon Observatory is a 
continuation of those noticed m Nature, vol xiii, p. 301, 
The results for the magnetic declination arc earned 
forward from 1867 to 1871, while some include the means 
from 1858 to 1875 This 15 the case for the secular 
change and annual variation Mr Capello found pre- 
viously that the north end of the declination magnet 
approached the north at the rate of 5 '91 yearly (1858- 
1868) The results he now divides into two series, 1858 to 
1866, with a rate of 5 ''46, and 1866 to 1875, b- of 
7 '64 yearly. 

The yearly means are deduced from observations at 
S A.ju and 2 pm Mr. Cnpello has also shown that the 
diurnal law of disturbance appears to be different at 
Lisbon in different years of the decennial period ^ In this 
case, even if two observations daily were otheiwisc suffi- 
cient to give accurate means, or means strictly compa- 
rable fiom year to year, the varying effect of the disturb- 
ance on the observations at the two hours mentioned 
would of Itself interfere with this comparability It is 
probably for these reasons thit the yearly means at 
Lisbon do not appear to show the small decennial in- 
equality in the secular movement first indicated by me 
in 1857, and afterwards discovered by Hansteen and 
Lloyd. 

Mr. Capello has repeated discussions for the magnetic 
disturbances with the increased materials in his posses- 
sion, He had observed in a preceding number of the 
Annals, that many observations which were considered 
disturbed (that Is to say, which differed from the means 
for the hours by 2 '26 or more) really belonged to diurnal 
variations which were regular, only larger than usual , and 
It was pointed out in Nature (m the notice cited above) 
that one cause of these excessive deviations would be 
found in the superposed lunar actions. Mr. Capello now 
finds that a great majority of these quasi-aolar disturb- 
ances are rather to be considered due to the moon. 
This conclusion induces me to believe that if Mr. Capello 
had the necessary aid to perform the calculations for the 
lunar diurnal variations for each month, and for different 
positions of the moon, as well as for other investigations, 
the Lisbon observations could not fail to add many im- 
portant scientific results to those already published. 

John Allan Broun 

Incidents in the Biography of Dust By H. P. Malet. 

(London ; Triibner and Co.) 

The first impression one gets of this book is that of i 
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kind of nightmare It begins by personifying dust and 
makes " us dusts ” utter a great deal of incoherent talk 
which changes somehow into the voice of the writer 
himself, who by and by fades into Prof Tyndall, then 
into *'a weekly paper, J^unck" then through Hugh Miller 
and the Holy Scriptures into the familiar tones of Mr 
Henry Woodward, F.R S , who gives way to the dusts 
again, and so on. The first impression, too, deepens 
upon further perusal. One never can be quite sure who 
is speaking , whether the we' is the editorial pronoun 
or marks the utterances of the personified dust-motes. 
Sometimes, indeed, by a kind of feeble and perhaps, un- 
conscious pun, it means both the author and us dusts , ” 
as where a sentence begins (p 107), " Of all the autho- 
rities we have ever rested on, Sir Charles Lyell has 
described mountain formation most accurately Or 
Again Mrs. Somerville is a favouiite authoress, we 
seldom find a protracted rest upon hei volumes ** The 
writer seems to have made a very hearty meal on all 
kinds of miscellaneous geological and other scientific and 
literary food The variety and amount of the viands 
have been too much for him Hence the ivild specu- 
lations, the grotesque theories, the pell-mell rush of 
changing subject through the 272 pages of this curious 
but dreary volume So completely has the nightmare 
taken possession of the author that in his frenzy he for- 
gets the composition of the very air he breathes, and 
sententiously announces that while the eaith consists of 
air, water, and dust,” the “air is composed chiefly of 
oxygen, hydrogen, and carbonic-acid gases” We would 
venture to suggest a good application of oxygen and 
hydrogen in the form of a shower-bath as a corrective 
The book closes most appropriately with a spiritualistic 
st^iincej at which the (f/afmi/fs fit^rsiViU' are a Medium, 
Spirit of Socrates, and Dust. If the author would dis- 
card all this “ plain language,” as he is facetiously pleased 
to call It, and tell us m simple straightforward English 
what It is all about, we should be prepared calmly to 
listen to him, but no more such “ Biographies of Dust 

Chcmual Phystc\, By N N. Lubavin. First fascicule 

Si Petersburg, 1876, 346 pp , in 8vo. (Russian.) 

The author has given in a handbook a description of the 
various physical phenomena which, without belonging to 
the true domain of chemistry, are nevertheless involved 
in all chemical processes, and which can adequately be 
described as physico-chemical These phenomena, of 
the highest importance foi the student of chemistry who 
15 interested in the philosophy of his science, are dealt 
With at length by the author in a very lucid and plain 
style Without discussingadvanced theories, M. Lubavin, 
in this first fascicule (the second being in the press) gives 
us only facts, and in a condensed foim much useful in- 
formation. He has carefully read what has been published 
m this department in France and Germany, but is not 
very familiar with our English works, except through 
German or French translations. 

EmiPieracion de los Vertebrados Foules de Espana. Por 
Don Salvador Calderon. (Madrid T. Fortanet, 1877 ) 

This is a lepnnt from the A^ial de la Sac, Espafl. de 
Hist, Nat , tom v , of Senor Calderon's valuable catalogue 
of the vertebrate fossils hitherto discovered m Spain, with 
an introduction and accompanying remarks, As the 
catalogue and an abstract of the introduction to it have 
been published in the Quarterly journal of the Geological 
Society of London during the present year, it will not be 
necessary for us to do more than to call attention to the 
appearance of the work in its more complete form. Some 
interesting questions are opened up by the author con- 
cerning the distnbution of several interesting Miocene 
forms such as Sivatherium, Hy^arctos, and Hippanom 

* SeealMproc Roy, Soc. (March iB7fi) Vol jiaiv fh 373- 


LETTERS TO THE EDITOR 

\The Edxtor dots not hold himself responsible for opinions expressed 
by his correspofidents. Neither eon he undeiiake to return, 
or to eorreipond with the writers of, r^ected manuscripts. 
No notiee is taken of anonymous communications 
The Editor urgently revests correspondents to keep their letters as 
short as possible. The pressure on hts space ts so great that it 
is impossible otherwise to ensure the appearance even of com- 
munications containing interesting and novel factsl\ 
Museum Reform 

Every one who puts faith in museums as educational engines 
mu^t be grateful to Prof Royd Dawkins for ibc article on 
this subject in the number of Nature for May 31. That reform 
Is pressingly needed in most of our provincial museums la a pro- 
position almost beyond question ; but how such reform can be 
best effected is a subject open to any amount of discuasion. The 
x:)rimary difficulty m organising a museum is usually a difficulty 
of finance. Money, which measures all things, measures the 
curator’s power of procuring glass cases and suitable specimena. 
Whert, then, the resources of a museum are very limited, the 
greatest amount of good will probably be effected by confining 
attention to the formation of local collcctionB, Such work, being 
restricted within a narrow sphere, may be done thoroughly, even 
ill the poorest museum Yet it is work which will be valued by 
every true student of science. Prof. Blackie, in his “ Self Cul- 
ture,” gives excellent advice when he says : In order to assist 
in foni ing habits of observation in this age of locomotion I 
should advise young men never to omit visiting the local museums 
of any district, as often as they may have an opportunity , and 
when there to confine their attention generally to that one thing 
which IS the moist characteristic of the locality ” Now it often 
happens that the things most characteristic of the locality arc 
hardly thought worth exhibiting, and arc precisely the inings 
that we do not find m a provincial museum Only last week I 
had occasion to visit a museum of thoroughly old fashioned type, 
and to my surprise 1 found that the mineral industries of the 
neighbourhood, though of great importance, were absolutely un« 
represenled, whilst unlabelled curiosities collected from every 
quarter of the globe were heaped together in defiance of all 
jinnciples of classification It is true there is great temptation 
fur a curator to display a lUlle of evcrylhing, and a specimen 
from the Antipodes is no doubt regarded as a greater curiosity 
than a specimen from the neighbouring hills Rut if a small 
museum is to have any educational value worth naming, ita aims 
should be restricted, at least in the early stages of its develop- 
ment Many museuins undoubtedly teach too little by attempting 
to teach loo much 

Perhaps the chief cause of unsatisfactory arrangement in so 
many museums la to be found in the difficulty of curatorshJp, 
Most museums naturally take their complexion from those who 
have charge of them , if the curator, for example, is a good 
entomologist, the collection of insects will be good ; and so oD. 
A general museum, indeed, needs a cmator just a trifle less than 
omniscient Even where each department Is under charge oi 
:3omc honorary specialist, it by no means follows that the greatest 
educational value is got out of the collections It seems to me 
that it would be an advantage, wherever practicable, to establish 
some kind of connection between the museum and the nearest 
college or other educational centre ; assuming, of course, that it 
IS a centre of liberal education where science asserts its proper 
position. Just as lectures teach principally through the ear, so 
museums teach through the medium of the eye ; and those who 
have had most experience in oral teaching will probably be best 
qualified to assist in the oversight of an educational museum. 

Another direction m which most museuma imperatively need 
reform is in the simple matter of labelling. Too often the 
visitor leaves without carrying away much information, simply 
because he is unable to interpret what he has leen. A curator 
can therefore hardly be too free In the use of descriptive labels. 
Large labels, no doubt, occupy s good deal of space, and this 
can be ill spared in a crowded collection Nevertheless, I be 
licve It is far better to exhibit only half the number of specimens, 
fully telling their own tales, than to cram the cases with speci- 
mens unnamed or only meagrely described. If a museum is to 
be of real value educationally, it must be made as far ns possible 
Us own interpreter. F. W. RUDLEB. 

Scientific Club, Savlle Row 


I HOPE ventilation of this subject in the columns of Nature 
Will direct attention to the necessity of more systematic arrange- 
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mentj and that governors will seek to redeem these institutions 
from the mere cunoaity shop style into which too many have 
developed, and to render them valuable educational instrumentR 

Intereited in geology, 1 have been pleased, m occasional visits 
with pupils to our local museums, to note the gam to accurate 
knowledge as the diagrammatic illustration of the text>book is 
exchanged for the fuller teaching of fossil and specimen, and 
where, to chronological and ijtrati graphical plan, tne character- 
istic fossils are indicated by special labels, and the time range 
shown by variously coloured mounts, the advantage is consider- 
able 1 would further suggest the desirability of numbering im- 
portant ob|ecls, as m a picture gallery, and furnishing the visitor 
with an attractive catalugue Where several museums exist in 
the same town could not the authorities, by mutual agreement, 
economise space and efTort by division of labour, each one be- 
coming to some extent exhaustive in a special direction? 

In one of our best arranged museums I recently found, for 
pure want of room, Cambrian tnlobites associated with basic 
rocks, and a fossil neatly stowed away in a case of Vcsuvian 
products. 

Bnght, convenient, and well-keyed, our museums ought to 
increasingly attract students and gather in recruits from time to 
time from Jie inquiring public A good supply should in ihis, 
as in some other educational diihcultics, create demand, and 
stimulate public sentiment until our museums become so com- 
modious and vi'ell-ap|ioinled as to bear cumpanson with the 
excellent models Prof. Dawkins refers to as established by our 
Continental neighbours , and the natural sciences gam in dignily 
amongst us until they enter into healthy rivalry with the elder 
and established studies of numbers and letters 

Manchester, June 2 Wiuiam Cff 

I SEI* with pleasure that I'rof Hoyd Dawkins has again 
raised his voice urging the importance of museums as a means of 
education, but aa there is one point regarding their management 
to which it may be useful to c^l attention, 1 shall be glad if you 
will allow me to do so through your pages 

Undoubtedly English museums compare most unfavourably 
wilh foieign ones, and ibis panly arises from (he idea which is 
so prevalent that one man ought 10 be able to arrange and deter- 
mine anything from New Zealand birds, plants, or fossils to a 
collection ol Egyptian idols 1 he consequence is that we see 
such incongniilics as were pointed out by Prof Dawkins, to which 
I should like to add another, from one of the lending technical 
instituiions of London , there a few years ago (and I suppose 
there are still), among budding materials, some large Nummulites 
(a genus of fossil foraimnifern), marked portions of brick made 
by the Israelites for the Egyptians when they were allowed no 
straw 

In a middle-sized foreign town in any of the other civilised 
countries of Europe there is a ^nu'seum in charge of men who 
have given Iheir attention to various branches of science , even 
in Italy, which is much behind in this matter of museums, we 
fnd m such towns as Turin a well-arranged museum with a cun 
siderable staff of curators, with the minerals in the hands of one 
man, the fossiU m another, the vertebrates have, I believe, two or 
Ihree of the stalT to work at them^ while the invertebrates are in 
the hands of another, and iti the sime way the historical and 
tschnical portions arc no doubt under adequate management. 

When we turn back to England we find such a humiliating 
thing as a town like Manchester with no museum worthy of a 
fourth-rate town. 

It will no doubt be some Lime before their importance is fully 
recognised and therefore as muECums arc likely Lo be for a ]on|^ 
lime insufficiently manned, might it not be a great advantage if 
a number of local museums joined together to employ specialists 
to deteimine different gioups ? Such work migm no doubt be 
done very cheaply, for such men would often be glad of the 
opportunity of so much material passing through their bands. 

A naturalist who waf making any group, such as coiaKs or 
Crustacea, his subject, might visit the muscLims and would in a 
very ^ort lime be able to determine and a; range the greater 
part of the local collection, and might have those which required 
Jurther research sent up to London for Investigation at leisure 
ppon the completion of his tour. Arthur Wm. Watrrs 
Alderley E'dge 

^ The Antiqu4y of Man 

^ Having carefully perused the proceedings that took place at 
recent Conference on the subject of the antiquity of 


man at the Anthropological Institute, I confess to a feeling of 
disappointment I had looked, if not for new geological fact^, 
at least for something novel in the treatment of v^at was already 
known, instead of which the geological speakers seem, for the 
most part, to have merely reiterated opinions with which their 
names have been for some time identified Thus my able 
opponent, Prof Boyd Dawkins, does no more than restate views 
and conclusions which have already been controverted more 
than once, and to which, therefore, I need not reply here, as in 
BO doing I should be only summarising what has been stated at 
length elsewhere. Mr. Dawkins’s “case” and my own are 
now BO fully before our fellow-hammerers that we may be well 
content to leave them for judgment to the future — a future which 
is probably not far off Prof Prestwich, again, while quite open 
lo convicllon that man may have lived in England m pre-glacial 
times, IS yet strongly of opinion that all the human relics hiiherto 
obtained in the south of England are of age, because 
they occur In deposits that overlie “the boulder-clay." Now 
this conclusion would certainly follow if it could be shown 
that the “ chalky boulder-clay " of East Anglia represents, as 
Prof Prcstwich thinks it does, the glacial period Unfortu- 
nately It only represents one phase of that period There is an 
oldir boulder-clay than that “chalky till," and there are two 
separate boulder-clays which are Mr. S V Wond 

has demonstrated The East Anglian chalky boulder-clay wa.s 
laid down, as I believe, during the climax of glacial cold, and is 
consequently much older than the upper boulder-clays that occupy 
the surface of Scotland and the North of England For the evi- 
dence which has weighed wilh me in coming to this conclusion 
I must refer Prof Prestwich Lo the account of the English glacial 
deposit*?, which is given in the second edition of my work on the 
Icc Age The proofs and argument are too long to recapitu- 
late here That the East Anglian chalky till belongs to a much 
more ancient date than the upper boulder clays of Yorkshire and 
the North, must strike anyone wliowill take the trouble to com- 
pare them The East Anglian deposit has been subjected to 
long-continued and powerful erosion, and everywhere bears the 
impress of extreme antiquity, while the younger tills of the North 
have a comparatively recent appearance Nor ib Lins by any 
means all, for between the accumulation of the chalky till and 
the formation of the most recent boulder-clay or till of theNorili 
there certainly intervened one mild inter-glacial period ( There 
were in reality, as I believe, two such periods ) Now during 
the “labt inter-glacial period" — that, namely, which preceded 
the deposition of the youngest boulder-clay of Yorkshire and the 
North — ^there certainly existed a land-surface in England over 
which the pleistocene mammalia roamed The proofs of this 
are found in certain fresh-water and estuarine deposits which are 
met with near Hull and elsewhere, and which have yielded 
mammalian remains, and thousandb of Cyrena JlHvnnalis and 
other sheila Prof. Prestwich has himself described these beds 
and clabsified them as partly because they repose 

upon boulder-clay and partly on account of their fossil contents 
But since the dale of Prof Preslwich’s visit to the locality m 
question, the section (near Burstwick) has been much belter 
opened up, and now one may see resting upon these so-called 
poit-glacKfl dtposih a thnk mass of tumnltuom boulder-clay This 
boulder-clay is in my opinion aa truly the product of glacier-ice 
a*) any ground- moraine or tdl in ScotUnrl, Norway, or Switzer- 
land, and points to a lime when all Scotland and the northern 
districts ol England, down as far as the valley of the Humber, 
were shrouded m snow and icc, 

With reference to the recent discoveries by Mr. Skertdily 
near Brandon, which Mr Evans and Prof IJughes have con- 
vinced IhcmselveB lend no support to the view that man is other 
than post-glacial, 1 would ask geologists to suspend their judg- 
ment until they have had an opporluniiy of hearing the other side. 
Let them exercise a luile of that “ caution ” which Mr. Evans 
desiderates, and not too readily acquiesce in his and Prof. 
Hughes' ruling. Mr. Skcrtchly, who has mapped the ground 
about Brandon and Thetford, and whom we may suppose, there- 
fore, to be more InUniauly acquainted with the geology of that 
district than either of his opponents, has no doubt that certain 
implement-bearing bnek-eartha are covered by bonldcr-clay in 
sdu, 1 have also carefully examined the sections m question 
and feel quite sure that Mr. Skertchly is right, and diat the 
overlying accumulation is a true glacial deposit, and an integral 
[lortion of the so-called chalky boulder-clay. Prof. Ramsay, 
who has likewise recently visited Brandon, la, I believe, of the 
same opinion. But the occurrence of dint implements under-, 
neath the chalky nil of East Anglia is, after all, no proof that 
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these relics are pre-gUcial. The most one cut say about them is 
simply this, that ihe folk who used them lived in England before 
the climax of glacial cold. When human relics are got m beds 
of older date than those at Cromer, we shall then have a demon- 
sLraiion of the pre-glacial age of man in Uritain At the same 
time the presumption is (as many geologists will admit) that 
some portion ot our ancient nvur-drifts and cave-dcpositg with 
dint implements do really belong to pre-glacial limes In short, 
after carefully reading the proceedings at the recent Conference, 
1 find nothing to shake me in my present belief that none of the 
paleolithic deposits belongs to post-glacial times, but that all 
must be relegated to inter-glacial, and probably pre- glacial ages, 
and consequently that the paleolithic is separated from the 
neolithic age by the intervention of the last cold period of the 
glacial epoch. My opinion, ihereforci is still as strong as ever 
mat until we clearly understand what was the success ion of 
changcb during the ice age, it is premature to speculate upon the 
geological age of those deposits which yield the earliest tiaccs of 
man m Britain." In concluding, may 1 be allowed to suggest to 
the anonymous writer whose communication on the subject of the 
Antiquity of Man appears m the number of this journal tor June 7, 
that before he again essays to criticise my views he might do 
well to become better acquainted with them James CIeikik 

Berth, June 15 

Beiorf your readers accept the statements of Messrs. Evans 
and Hughes respecting my discovery of Hint tools beneath the 
gieat chalky bouldcr-cfay, at announced in NAruHit last year, 
may 1 ask them to remember that as yet T have not published 
the evidence upon which I founded my sUteraent ? The delay 
has arisen from oiBcinl and other causes , and although my paper 
is now written, it is, I have just learned, too late for reading 
during the present session at the Geological Society. Neither of 
the two gentlemen named is aware of the extent of my evidence, 
for 1 have not, as yet, told any one about it, except the two geo- 
lists mentioned below As I shall show, there are now known 
to me about forty localities m which the brick-eartha in question 
occur, and in most of them their relation to the boulder clay is 
very clear , and even m the two or three spots in which that 
rock IS not seen in the actual section, it overlies the implement 
beds near by on the same outcrop. The brick-earths have natu- 
rally suffered much denudation by the boulder-clay, and 1 iiave a 
splendid series of sections showing every phase from almost un- 
disturbed material beneath the bouIder-cIay to small fragments 
(boulders, la fact) in ihat deposit I wish, also, to state, that 
instead of four implements from two localities, as originally 
announced, 1 know at pTe^ent nearly 150 from six ddferent 
spot^ The evidence is so clear and overwhelming when seen 
€fi mas5£, that it must be convincing to nil who carefully weigh 
It. The boulder-clay which overlies ihe bnck-eaitha in question 
IS part and parcel of the great mass of the chalky boulder-clay, a 
formation which 1 have spent eight years in examining in Ihe 
held almost daily, of which I have mapped about 2,000 square 
miles, and upon which 1 feci auite competent to form an opinion. 

Fiof. Frestwich im perfectly correct in ascribing the well- 
known palxuluhic implements found in the gravel to a lime suo- 
sequent to the formation of the chalky boulder-clay ; but that 
only prai>ts those tools to be newer than me last glaruition of this 
particular area Now inasmuch aj Mr bearles V. Wood, jun., 
long ago proved, and as everybody who examines the ground must 
admit, that the "purple'^ and '‘hessle" boulder-clays are 
newer than the one we aie dealing with, and as Dr J Gcikie 
lias shown that gravels bearing the same character and possessing 
the same peculiar fauna as the well-known palaeolithic gravels 
(overlying, moreover, the chalky boulder-clay), pass under these 
newer beds, it is, to say the least, a mianomerto call ttese gravels 
glacial They are post glacial to this East Anglian area, 
bat not to northern England \ and the distribution of surface- 
bedfl containing polneoliLhic implements throughout Europe 
shows that they are confined exclusively to that area which wai 
free from the erosive action of the newer and less intense ice- 
sheets of the latter part of the *' Great Ice Age," Much of the 
misapprehension ui thu matter has arisen from the unfortunate 
name of "upper” given to the chalky boulder-clay. It is 
'* apper In East Anglia, but it is " lower " in Yorkshire. 

My discovery does not prove man to have been pre-glacial ; it 
merdy shows that he was “pre-chalky-boulder-clsy," and 1 
last week obtained evidence to show that the brick-earths m 
quethem belong to .the "middle glacial” of Mr. Searles V. 
Woodi jiUL j that IS to say, they are newer than the Cromer 
till, bat older than the chalky boulder-clay. 


Mr. Belt Is mistaken respecting the quartzite implements near 
Brandon. They are found in gravel which is unquestionably 
above the boulder- clay, as can be seen in hundreds of sections, 
and the only conceivable source of that material is the boulder- 
clay. We nave, m fact, two horizons of palzolithic implements, 
one above and one below the boulder-clay, and 1 am in hopes 
that the former will be found capable of subdivision, for many 
facts crop up m the course of my daily work which seem to 
point in that direction 

Prof, Ramsay and Dr. J Geikie, who are eminently capable 
of judging of glacial phenomena, have gone over the area with 
me, and are perfectly convinced of the accuracy of my determi- 
nations SVDNEY 13 . J. SkKRTCHLV 

Brandon 

Nicephore Niepce 

There is an error in one of your "Notes” of last week 
which you may be glad Id have concctcd. It is not to Niepce 
dc St Victor that the citizens of Chalons-sur- Saone (a town, by 
the way, not to be mistaken for Chalons iri the Champagne 
country) are about to eieci a statue, but to his uncle, Joseph 
Nicephore Niepce, who might well be designated as the first 
photographer, since he it was who succeeded first of all in fixing 
an image in the camera. In a " Life of Nicephore Niepce,” * 
recently published by Victor Fouque appear letters which leave 
little doubt that in May, 1816 Nicpce had accomplished the 
feat of fixing shadows in the camera, for in a communication of 
that dale to his brother he incloses four photographs, of which 
be says "The pigeon-house is reversed on ihe piclures, the 
barn, or rather the roof of the bam, being to the left, instead ol 
the right The white mass which you peiceive lo the ni^ht of 
the pigeiin-house, anrl which appears somewhat cunfuved, is the 
reflection ui)on the paper of the pear-tree, ,itid the black spot 
near the surnmii la an opening between the branches of the 
trees. The shadow on the right imlicatcs the roof of the bake- 
house " This, then, is a description of the first camera-picture 
ever taken, and it was by reaaoii of Niepce’s inability to prevent 
hi6 impressions from fading afier a lapse of time that he turned 
his attention to the bitumen of Judea process with which he 
produced photograpbji as early as 1824, one or two specimens 
being still among the science treasures of the Brilibh Museum 

7 'he name of Niccpliore Nicpce is little known in England. 
And yet this should not be. As is well known he came 10 this 
country m 1827, and resided at Kew m the hope to receive aid 
and encouragement, and shortly afterwards, on his return to 
France, entered into partnenhip wiih Daguerre to work out to- 
gether a more practical process When Uagueiic made known 
hib discovery in 1839, hia partner had been dead two years, and 
no mention was made of Nicpce at the Lime Arago made his 
famous speech announcing the discovery of Daguerreotype. 
Specimens of the wonderful process were not long id reaching 
this country and the first picture was placed in Faiaday’s 
hands with the remark that he had never seen anything 
like it before. But Faraday said he had. A French* 
man, he remembered, had brought him a picture of Kew 
Church a dozen years ago, with the quamt remaik, that " th« 
sun had dune it " Faraday was so certain of this that inquiries 
were at once instituted into the matter, and in the end, a com- 
munication was addressed by the Sreretary of the Royal Society, 
Mr Bauer, to the Academu at Fans, a communuatlon which 
helped malcrmlly to bubstanliate the claim of the Niepce family, 
and to obtain for the son Isidore, a pension in acknowledgment 
of the father’s services. The deed of partnership between Niepcc 
and Daguerre is still extant, but how much of the latter's pub- 
lished results were due to his dead partner the world will never 
know. li Baden Pritchard 

June 16 


JnpaneBo Mirrors 

There is still something to be solved about the JapineM 
mirrors, which show the figures that appear in relief on the back 
in the disk of light reflected from the face. Not Only does it 
seem impossible (without some Indication which I have not yet 
met with) to tell which mirrors in a series will perform the feat, 
bat It is equally difficult to say why one bunch of leaves will, and 
another in the same casting, will not appear in the spectnim. 

In reference to Mr. Highle/s quotation of Mr rnnsepi’ coa- 
jccUiTfl (p. 132), " that the thinnest parts, from being the naidestf 

> " La Vuile Bur I'lnvemion de la PhotOKTAphle,'' 




nhoulcl give the stroDgest reflection, owing to a difference in density 
produced by stamping,’’ and to the brais worker’s folution, not 
only are the mirrors not stamped, but cast , but it is the thicker 
parts, those which stand out on the back in highest relief, which 
reflect the most light. I have one on the back of which there 
are two large characten as it were laid upon a background of 
trees. These letters have been carefully ground Aat and polished 
like the front Their figures nut only appear more distinctly 
than those of other less highly raised adornments, but actually, 
in the sun, throw off a biiUiant white light, which contrasts very 
markedly with the comparatively subdued spectrum from the rest 
of ihe plate 

Is it possible that there may be some dllfcrence m molecular 
arrangement during the consolidation of the melicd metal m the 
thicker (relieved) and other pans of the plate? And yel, the 
thick nm of the mirror does not reflect a nm of light 

One of my specimens has suffered a little oxidisation, and 1 
observe that tnii appears on the face to follow certain of the 
larger masses of relief on the back This mirror does not 
** show the pattern through," but there is a curious bright nm 
reflected from the edge of each scar of injured surface 

Manchester R IJ Darbishire 

Colour'Scnse in Birds 

As ihe fact of the preference of sparrows for yellan) crocuses 
still excites interest and requires explanation, perhaps you will 
allow me to call attention to the following remarks of Gilbert 
White in his “ Observations on Nature ” . — 

Birds are much influenced m their choice of food liy colour, 
for though while currants are a much sweeter fruit than red, yet 
they seldom touch the former till they have devoured every bunch 
of the lattei " 

The obvious criticism that the craving for sweets which dis- 
tinguishes the human biped is not equally predominant among 
lus feathered friends, and consequently, that their selection of 
the less sweet but more highly coloured fruit may be due to some 
taste other than the esthetic, does not detract from the import* 
ance of White’s generalisation that birds are much influenced in 
their choice of food by colour — a generalisation which, there is 
no reason to donbt, was based upon his own keen aud repeated 
observation. Paul Hknht Stokoe 

Beddingtun Park 

OUR ASTRONOMICAL COLUMN 

Variable Siars. — The following are Greenwich mean 
times of visible geocentric rniniina of Algol, for July, 
August, and September, according to the elements 
adopted by Prof. Schonfeld ; — 

h m. h 111 h m. 

July II II 51 Aug. 20 15 II Sept. 12 13 39 

.. 31 13 3 < .. 23 II 59 ,, 15 10 2 i\ 

Aug. 3 1020 Sept 9 1651 ,, iH 7 16 

Minima of S Canen occur on September 8 at I5h. im , 
and September 27 at i4h. i4m 

A minimum of Mira Ceti will fall on July 23, according 
to Argelander’s formula of sines, the same perturbations 
being applied as in the case of the maximum of the year, 
which is computed to occur November 9 7. 

Mr. John Tebbutt, writing from Windsor, N.S. Wales, 
on April 13, states that in consequence of remarks on the 
probable variability of /« Doradiis, in Nature, vol xv. 
pp. 14 and 281, he examined the star on February 26, and 
March 14, and found it of the 8th magnitude. There is 
a star, estimated 9th magnitude, about thirty seconds of 
time west, and twelve seconds north of it With such an 
instrument as was employ^ by Lacaillc at the Cape 
of Good Hope in 1751, ^ Doradfis, with its present 
brightness, would hvdiy have been visible. LacaiUe 
calls It a fifth magnitude. 

Minor Planets and Comets of Short Period. — 
Dr. von As ten, id the course of his recent researches on 
the motion of Encke's comet, found that, although in the 
interval 1819-68 the comethad experienced in each period 
of revolution an almost exactly equal amount of acoelera- 
tion, and that this might be attributed to the Csdltenee of 
a resisting medium, yet in order to connect the last two 
appearances in 1871 and 1875 the previona ones* it 


IS necessary to have recourse to ihe hypothe A of an ex- 
traordinary perturbation which, in the period 1868-71, 
counteracted the influence of a resisting medium. For 
certain reasons Dr von Asten is led to conjecture that 
about thp middle of the year 1869, when the comet was 
in the region occupied by the numerous group of small 
planets (the radius vectof being about 3 2), it made so 
close an approach to one of these bodies, as yet undis- 
covered, that a sensible effect on the comet’s mean mo- 
tion was the result. 

In connection with this hypothesis it may be interesting 
to note that the late Prof. Hubbard, whose masterly in- 
vestigations on the motion of Hiela’s comet appeared in 
Gould’s Astronomical Journal ^ came to the conclusion 
that Che separation of the comet into two distinct bodies, 
by whatever cause effected, took place in all probability 
in a heliocentric position corresponding to ab mt longi- 
tude 318° 6, latitude -1- 12° o, wiih radius-vector 4'36, 
which position the comet occupied in November, 1844 
Journ t No 140). It is slated in some works thic 
the comet in 1846 separated under the very eyes of 
astronomers , nevertheless it is upon record that the 
companion was Brst recognised on December 29 by 
Hcrnck and Bradley at New Haven, but was not agam 
seen until Maury rtfound it on January 13 ; and its not 
having been remarked when the comet w s first glimpsed 
in the Northumberland and othrr powerful telescopes 
may well have been owing to distance and faininess 

A radius vector of 4 36 would, until quite recemiy. have 
been considered as placing the comei rather outside ibe 
probable superior limit of distance of the minor planet 
group, but ihc discovery of Hilda by M Pahsri in No- 
vember, 1875, considerably extended ihe limit, this body 
in aphelion being distant from the sun 46 Although tlie 
separation of Bicla’s comet, if it really took place at the 
epoch assigned by Prof Hubbard, could not have been 
owing to an encounter with this particular plane t, yet the 
position indicated for the occurrence is clearly a possible 
one fora meeting with an unknown member of the group. 
In saying this much we are of course aware that ihe 
separation may have been owing to a very different 
cause, indeed it might be supposed that such a rencontre 
would have left a more sensible effect upon the mean 
motion of the comet, 

Meteoric Fire-Balis in America.— Prof. Danul 
Kirkwood in a coinmuiin:ation 10 the Amencap Philo- 
sophical Society, on March 16, gives some particulars of 
meteoric fire-baUs which appeared in unusual number m 
the United States in the laiterpartof 1876 and beginning 
of the present year. The circumstances attending the 
appearance of eight conspicuous meteors are included : 
the dales were 1876, July 8 (two fire-balls), December 16 
and 21, January 3, 20, and 23, and February 8. The train 
of the larger meteor of July 8 was visible at least forty 
minutes, the mass having been apparently dissolved or 
dissipated m the latter part of its track , the motion 
about the sun was retrograde, but sufficient materials 
were not fortbcoming for dciertnming the orbital velocity 
or the nature of the orbit. The fire-ball of December 16 
had been visible but a few seconds near San Francisco 
when it apparently plunged into ihe Pacific at no greac 
distance from the shore, the fall being followed by a loud 
detonation. The meteor of December 21 was rcm4rkable 
for the length of its track, between 1,000 and 1,100 miles, 
one of the longest «p^n record, and, moreover, the track 
would appear to have been somewhat curv^. When 
crossing Indiana the principal fire-ball was followed 
by a train of smaller meteors, many of which ex- 
ceeded Venus and Jupiter in apparent magnitude ; the 
breath of the cluster, as seen from Bloomin^on, was 3°, 
and the length at least ao°, from which Pr^. Kirkwood 
concludes that the true tttaxneter was five miles ; and the 
length about forty mSea ; several explosions occurred 
dunng the paan^ of the meteorite ever Indiana and^ 
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Ohio, and a fragment weighing about twelve ounces, fell 
upon a farm near Rochester, Indiana, a part of it being 
secured by Prof, Kirkwood The body is described as 
“peculiar in its structure , being pisnlitic and remarkably 
friable, It is inferred that no part of the mass could 
have escaped out of the atmosphere. The aerolite of 
January 23, or rather a portion of it, after the final 
explosion, reached the earth in Kentucky, and is now in 
the collection of Dr J. Lawrence Smith, of Louisville. 
The report is stated to have resembled discharges of heavy 
ordnance, in such close succession, that the different dis- 
charges were barely distinguishable ; height at first 
appearance about seventy miles. 

The Transit of Venus, 1882.— In Astron Nach,^ 
Nos 2133 4, we have another calculation of the elements 
of this transit from M. Levemer’s Tables , it is by Dr 
Deiihmuller, of the Observatory at Bonn, who has fol- 
lowed Prof Oppolzei^s method for the necessary data for 
reduction of the observations which are interpolated down 
to short intervdls in Pans time There are special calcu- 
lations for certain principal stations. 


THE LA HD OF HISSAR AND HO LAB 

eastern part of the dominions of ihe Emir of 
Bokhara is ihe belt of land between 37° 30' and 39" 
N.L , and 67° and 71“ E L , borderea on the north by the 
now Russian province of Sdinarkand and the Karategin, 
and on ihe south by Afghanistan (the Balkh, Kunduz, and 
the Dadakshan dutncis). It has hitherto been all but 
totally unknown M Maielf, after having, together with 
Lieut Vishnevsky and M F. Schwarz, thoroughly ex- 
plored U in 1875, gives us a description of the land of 
Hissar and partly that of Kolab {JsvcKita of the Russ. 
Geog. Soc , 1876, 4th fasc ) with an elaborate map, based 
on numerous determinations of latitudes and longitudes, 
surveys, and barometrical measurements of heights. 

Two great rivers running east and west, the uppier 
Zerafshan on ihe north, and the Pandsh, or Upper Oxus, 
on the sou'h, are the natural boundaries of the country. 
A third liver, the Shehrsebz, running in the same direc- 
tion under 39° N.L., borders us north- western corner, and 
a mass of high tabledand'i, the Pamir, rises to the east 
of the Kolab district. The whole land 15 filled with 
mountains belonging to the Tian Shan syvtcm. Two 
mam ridges, which both run north-east to south-west, and 
are divided by the bioad valley of the Surhan,' form the 
backbones of this hilly tr^ct Secondary ridges, either 
parallel to the main ones, or spreading out of them, fill 
the country But at their western extremities, the moutilain 
ridges are far lower than we know them to be in the east. 
Thus, the ridge between the Shehrsrbz and the Surhan, 
now called the Hissar Ridge,^ rising above the snow-hne 
in its eastern parts, is far lower in the western ; and its 
highest pass, Ak-rabat, is but 4,590 feet high, whilst other 
passes are as low as from 2,200 to 3,600 feet above the 
sea-level The second mam ridge, lying to the east of 
the broad Surhan valley and running between it and that 
of the Vakah, ''cems to be higher, hut yet far below the 
highlands ol Kokand or of Eastern Turkestan Besides, 
toe highlands are deeply cut into by large and broad valleys 
which have in their lower parts a prevailing direction 
south by west, running thus to the Oxus. The north- 
western sl^e of the Hissar ridge is drained by only one 
river, the Guzar-daria, an affluent of the Shehrsebz ; but, 
instead of being an insignificant stream, as on our present 
maps, it appears as a mighiy iivcr fed by the perpetual 
snows of the Sengn-dag, and its up^jer shores are occu- 
pied by a numerous population, hast of the Hissar ndge 
we see a senes of broad well-peopled valleys. First, 
that of the Snir-abad, from about 2,500 to 900 feet high, 
with the towns Derbent, Baisun, and Shir-abad. Next, 

> Tupalik on Mr Arrowinuth'fl nap in tha ynurH. Roy Geog. Soc., ^675 
Tiwlui li Che mme of one ot the upper affUienii d* vhe SurhuL 

^ Ita local narjic^P/e Bexh-hurJ. I)3puna;iii, Meahai-lcntrll, ftc. 


the valley of the Surhan river which, as well as the Guzar 
and the Shir-abad, rises in the snow-covered ridge Meshai- 
Kentely, and receives many affluents. Some time before 
us annexation to Bokhara, this valley was a centre of the 
political life of the country, and, going back m its history, 
we come to a time when — a local tradition says — the 
population was so dense that a cat could travel upon the 
roofs of the dwellings from Denau to the Amu. Now. 
the population is concentrated in the upper, better waiered 
parts of the valley, where we find the towns Kara-tag, 
Sary-djui, Yourchi, and Denau. Further east we have 
the valley of the Kafirnagan (the Ramid of Ibis-Dast), the 
source of which is about Paldorak, this river being second 
in size to the Surhan An enlargement in the upper parts 
of its valley, running east and west, is well peopled, apd 
contains the towns Hissar, Fyzabad, Kafirnagan, and 
Doshambe. Then, below Hissar, the river enters a deep 
ravine, Pavi-Duldul (ihe foot of the Duldul, the mythic 
horse of All), at the issue of which is the town Kah^ian 
(460 feet high), close to the Amu-dana 

Further east, beyond the second mam ndge alluded to 
above (its local names are— By-katyn, Mazi-mclek, Avan- 
tau, &c ), we have the basins of the Upper Oxus, /.t' , of 
ihe Vaksh (or Surhab) and the Pandsh, which both, M. 
Maicff observes, must be considered as the sources of the 
Oxus. The former ^i^es in the glaciers of the AUi-ndge 
and run'll under the name of K>zyl-soo, on the Pamir 
table-land. After having received a great affluent, the 
Muk-soo, the river bears the name of Surhab and enters 
the Bokhara dominions through an impracticable deep 
ravine, at the well-known bridge Pooli-sengui After a 
short course among mountains it soon emerges on a 
plain some 500 feet high. Divided into many branches, 
the main one about i8o yards broad, it runs to its junc- 
tion with the Pandj near Kurgan-tube. Only one of the 
affluents of the Pandj, the Kchi-Surhab (little Surhab), 
was explored by M Maieff ; it is formed by two nvers, 
the Baldahoan and KoUb, the valley of the latter being 
well peopled and cultivated, notwithstanding the exten- 
sive marshes which have given their name to the town, 
Kolib 

The population of the country consists of Usbecks and 
Tadjicks, the former occupying mostly the lower and 
better parts of the valleys, having driven the Tadjicks back 
to the upper parts. The banks of the Amu-dana, and 
especially the western parts of the country, are mostly 
peopled with Kungrad-Usbecks, the Tadjicks appearing 
more numerous to the east. The towns contain, as usual, 
a very murd population, The lower parts of the Vaksh 
and the Kolab valley are mosily peopled by Usbecks of 
the Katagan tribe. Some Kirgises have begun to found 
settlements m the lower pans of ihe Vaksh and Pandsh 
valleys ; and some miserable Turkomans are strewn 
among the Usbecks on the shores of the Amu. Jews, 
Hindoos, and Afghans form a very small percentage of 
the popuUtion. 

As to the climate of the country, it is easy to perceive 
that it must be comparatively mild. In the higher 
parts of the Kafirnagan valley there arc occasionally falls 
of snow about two feet deep, but the lower parts of the 
valleys have a mild, rainy winter. Figs grow at Shir- 
abad unsheltered during the winter. All kinds of corn 
and fruits common to Central Asia are produced in 
abundance. Coiton, however, is cultivated only in Shir- 
abad, owing to facility of export to Karshi (on the 
Shehrsebz). Rock-salt is worked in the neighbourhoods 
of Guzar and on the , Upper Vaksh, but it must be found 
also elsewhere, the salt springs being numerous. Two 
gold mines are known on the shores of the Vaksh, and 
richer ones are reported to exist in the Darvaz. 

The country is under the dominion of the Emir of 
Bokhara, being administered by nine vassals to 

the emir, seven in the Hissar district, and two in that of 
Kolab. 
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An extension of the linkage employed in these two last 
figures gives us an apparatus of considerable interest. If 
I lake anoiher linkage contra-parallelogram of half the 
size of the smaller one and At it to the smaller exactly as 
1 Atred the smaller to the larger, I get the eight-linkage 
of Fig 32. It has, you see, four pointed links radiating 
from a centre at equal angles , if 1 open out the two 
extreme ones to any desired angle, you will see that the 
two intermediate ones will exactly trisect the angle. Thus 



HOW TO DRAW A STRAIGHT LINE^ 

IV. 

I NOW come to the second of ihe parallel motions I said 
I would show you. If I take a kite and pivot the blunt 
end to the Axed base and make the sharp end move up 
and down in a straight line, passing through the fixed 
pivot, the short links will rotate about the Axtd pivot with 
equal velocities la opposite directions ; and, conversely, 
if the links rotate with equal velocity 
in opposite directions, the path of the 
sharp end will be a straight line, and 
the same will hold good if instead of 
the short links being pivoted to the 
same point they axe pivoted to dif- 
ferent ones. 

To And a linkwork which should 
make two links rotate with equal velo- 
cities in opposite directions was one of 
Che Arse problems 1 sec myself to solve. 

There was no diFAculty in making two 
links rotate with equal velocities in the 
same direclion — the ordinary parallelo- 
grammatic linkwork employed in loco- 
motive engines, composed of the engine, 
the two cranks, and the connecting rod, 
furnished tliac , and there was none m 
making two links rotate in opposite 
directions with varying velocity , the 
contraparallelo^ram gave that ; but the required linkwork 
had to be discovered. After some trouble I succeeded in 
obtaining it by a combination of a large and small contra- 
parallelograin put together just as the two kites were m 
the linkage of Fig. 18 One contra- 
parallelogram is made twice as large 
as the ocher, and the long links of 
each are twice as long as the short. 

The linkworks in Figs 30 and 
31 will, by consriermg the thin line 
drawn through the Axed pivots in 
each as a link, be seen to be formed 
by Axing different links of the same 
six-hnk linkage composed of two 
contra- parallelograms as just stated. 

The pointed links roiaie with equal 
velocity in opposite directions, and thus, as shown in Fig 
28, at once give parallel motions. They can of course, 
however, be usefully employed for the mere purpose of 
reversing angular velocity. 


the power we have had to call into operation in order to 
effect Euclid's Arst postulate — linkages — enables us Co 
solve a problem which has no "geometrical'^ solution 1 
could of course goon extending my linkage and get others 


which would divide an angle into any number ot equal 
parts. It IS obvious that these same linkages can also be 
employed as linkworks for doubling, trebling, Acc , an- 
gular velocity. 





Another form of " Isoklinoscat,” for fio the apparatus is 
termeti by Prof. Sylvester, was discovered by him. The 
conairuciio'i i« ajpareni trum Fig. 33. It has the great 
advantage of being compoaed of hnks hftving only two 
pivot disianctrs bearing any proportion to each other, biH 

1 rC lire et ^6>ith K^nuncton in eonntdIicB wiihihS Loan ColleettoD of 
arionlifir by A U Kenipe, B.A. Coodudvd Iron p. 197, 


it has a larger number of links than the other, and as Ihe 
opening out of the links is liirviced, it cannot be employed 
for multiplying angular motion. 

Subsequently totbe publication of tbe paper which con- 
tained an account of these linkworks of mine of which I 
have been speaking, 1 pointed out in a paper re id before 
the Royal Society^ that the parallel motions given 
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there were, as well as those of M. Pcaucellier and Mr. clently InvUine on account of lt| mathematical character, 
Hart, all particular cases of linkworks of a very general to dwell on it here, so I will leave those in whom an in- 
character, all of which depended on the employment of terest in the question has been excited to consider the 
a litikafEC composed of two similar figures. 1 have not original paper. 

su/hcicnt time, and I think the subject would not be sufh. At this point the problem of the production of straight- 



line motion now stands, and I think you will be of opinion I have, as far as what I have undertaken to bring before 
that we hardly, for practical purposes, want to go much you to-day is concerned, come to the end of my tether 
farther into the theoretical part of the question. The I have shown you that we can describe a straight line, and 
results that have been obtained must now be left to the me- how we can, and the consideration of the problem has 
chanician to be dealt with, if they are of any practical value, led us to investigate some important pieces of apparatus 



But I hope that this is not all. I hope (hat I have shown unexplored fields are still vast, and the earnest investi 
)OU (aid ) our attention makes that hope a belief) that this gator can hardly fail to make new discoveries. I hope 
new held of inve slips Lion IS one possessing greatinterestand therefore that you whose duty it is to extend the domain 
importance Mathematicians have no doubt done much of science will not let the subject drop with the close of 
more than I have been able to show you to day, but the my lecture. 


BIOLOGICAL NOTES 

The Tichorhine Rhinoceros.— A number of the 
Memoirs of the Imperial Academy of Sciences of St. 
Petersburg just issued contains an elaborate article on 
the Tichoihloe Rhinoceroses by the veteran naturalist, 


Dr. }. F. Brandt. Dr. Brandt treats of two extinct 
species under this category, which he calls R, antiquitatis 
(i.e., R Uchorhinus^ auett.) and R, mcrkiL With the latter 
he proposes to unite R. etruscus of Falconer. Remarks 
are added upon R. leptorhinus of Cuvier and other allied 
species. ,When we consider the number of valuable con- 
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tribotionB to science recently made by Brandt^ Middens 
dorfp Kowalewskip Radde, von Schrenckp and other die- I 
tinguished names of the Academy of St. Petersburg, it j 
becomes somew^t ridiculous to a naturalist to hear the 
oft-repeated assertion of the British patriot "that the I 
Russians are as p'eat barbarians as the Turks I 

Oscar Hertwig on the Phenomena of Per- i 
TILISATION.— The last number (Vol. iii.. Part i) of the 
Morpkologisckes Jahrbuch^ contains the second part of 
Oscar Hertwig^s very important researches on the pheno- 
mena immediately preceding the cleavage of ova in the 
Echinoid Toxopneusies, in two genera of leecheSp and 
in the amphibia. He has watched most carefully the 
process of fertilisation and the ova before fertilisationp 
and has examined them after the action of various 
reagents. His accounts are accompanied by very valu- 
able figures. Front his own observationsp and a com- 
parative study of other recorded factSp he appears to 
nave made generalisations worthy of the attention of all 
biologists. The following is a bnef summary of his con- 
clusions. The unripe ovum is characterised by the 
possession of a germinal vesicle, distinguished from all 
cell-nuclei by its great relative sise^ by its dehnite mem- 
brane, its more or less fluid contentSp and its possession 
of one or several nucleolL The germinal vesicle in this 
signiflcation docs not become the nucleus of the first 
cleavage-sphere ; in^ many animals it disappears long 
before fertilisation, in other cases during that process or 
during the npening of the ovum. At any rate the germi- 
nal vesicle loses all Its distinctive characters. The active 
nuclear substance, or a part of it. remains and forms a 
new nucleus of much smaller size, lacking a distinct mem- 
brane and true nucleoli. From a highly dilTerentiated 
form is produced a primitive nucleus ; instead of a ger- 
minal vesicle we have an ovmucleus. In Toxopneustes the 
retrogression of the germinal vesicle is accompanied by its 
movement to the outer surface of the yolk, where it disap- 
pears, with the exception of the germinal spot , the latter 
again reaches the centre of the yolk and becomes the 
nucleus of the ripe ovum. In Hirudkies there is an acces- 
sory prelude to fertilisation, the budding-off of "directive 
bodies ” immediately after oviposition. After this arises a 
spindle-shaped ovinucleus really derived from the breaking 
up of the germinal spot. In amphibia the exceedingly large 
germinal vesicle gets to the surface and disappears. 
Only a small portion, one or more nucleoli, passes over 
into the inconsiderable ovinucleus The parts of the 
germinal vesicle not contributed to the ovinucleus seem 
no longer serviceable, and get transformed into the so- 
called excretory bodies and sphere. Ln Amphibia a mass 
of this kind appears as a yellowish covering over the dark 
pole of the egg. Like Toxopneustes appear to be Me- 
dusae, Sipbonophora, Ascidians, some Vermes, Arthropods, 
&c., possessing in the npe and unfertilised ova a small 
homogeneous, membraneless nucleus in the middle of the 
yolk or on its periphery. The Hirudinex resemble Gas- 
teropods, HeteropMS,.Pteropods, and someVermes. Here 
the npe egg has mostly on its periphery a small spindle- 
shaped nucleus. In Ashes and reptiles, as in the frog, there 
is a germinal vesicle witb many nucleoli, some of which 
form the ovinucleus. After this stage Hinidinese twice 
eithibit a budding from the surface of the ovum forming 
the so-called directive bodies, the ovinucleus contributing 
to them. The actual occurrences of fertilisation cor- 
respond very closely not only in animals but in plants. 
In Toxopneustes a single spermatozoon reaches the npe 
ovum and is izansformed into a small corpuscle, the 
sperm-nucleus, surrounded by a protoplasmic rayed figure. 
U travels in from ten to Hft^n minutes to the central ovi- 
nucleus and is fused with iL In Rana Umporaria the 
spermatozoon enters at the side of the excretory body and 
becomes like that of Toxopneus^s, travelling to the ovi- 
nucleus and fusing with it In' Hiriidiheec the sperma- 
tOBOon eaters subsequently to tbe budding d* the Aist 


directive body, and after transformation gets to the centre 
of the ovum and there remains till the budding of the 
second body. Then tbe ovinucleus travels to the centre 
and is apposed to and fuses with tbe sperm-nucleus, 
which has swollen considerably. Thus in these cases 
the cleavage-nucleus is formed by the union of the two 
sexually-differentiated nuclei. 

Individual Variations in Animals.— At the last 
meeting of the St. Petersburg Society of Naturalists, Prof. 
Wagner made a communication " On the Individual Varia- 
tions m Animals, their Causes, and Results." Pointing out 
that the appearance of new races, varieties, and species is 
rendered possible by the appearance, at all stages, of the de- 
velopment of life of individual variations, which variations 
give rise afterwards to more or less constant new forms, 
me Professor sketched the causes of these individual vana- 
tions, exterior and intenor, insisting especially on the 
importance of these latter. Tbe causes of vanability, he 
said, are not only the physico-chemical influences of the 
medium inhabited by the individuals, v.f., the extenor 
causes, but also, to a very important degree, the interior 
causes, 1 e those subiective physioloncal, and therefore 
also psychological, individualities whicn characterise each 
individual, and which modify to a considerable extent the 
influence of exterior influences on each separate represen- 
tative of the species. 

A New Cheetah — At the meeting of the Zoological 
Society on Tuesday last, Mr. Sclatec described a new 
species of cheetah, from South Africa, diffenng from F£lts 
jubata in the fact that the whole body is covered with 
spots of a dark yellow instead of black, and at the same 
time 15 considerably more thickly covered with hair. Mr. 
Sclater proposed tbe name F€lts lanea for this apparently 
new species. 

North American Lepidoptera— Mr William H. 
Edwards has published a catalogue of the diurnal lepi- 
doptera of North America and Northern Mexico, supple- 
menting the well-known work by Dr Morns, printed 
some years ago by the Smithsonian Institution. He 
enumerates no less than 506 species This is abojt 
equal to that of the previous catalogues, the addi- 
tional new species being balanced by canceling names 
which were synonyms or not legitimately entitled to 
introduction in the North American list. The special 
object of Mr. Edwards is to bring about what he considers 
a satisfactory nomenclature, dissenting from the radical 
changes which he insists Mr. Scudder has made in his 
recent divisions and lists, in few of which he concurs. 

A New Shelu— Mr C K . Thatcher, the experienced 
conchological collector, has just returned to this country 
after a flve years’ collecting journey through China, 
Japan,. Philippine Islands, and Australia, He has pro- 
cured several new species of Murex, Cancellaria, and one 
wonderful specimen of an entirely new genus. This 
specimen was described at the meeting of the Zoo- 
logical Society on Tuesday, June 5, by Mr. George French 
Angas, by whom it is proposed to give the name 
Thatcheria, in honour of its discoverer. It was the travel- 
ler’s particular aim to procure specimens of the rare 
CyprcBa thatcheri and Valuta thatcneriy both of which he 
found a few years Ago^ for whicn purpose be travelled 
many hundreds of miles into tlie interior of Japan, often 
at the risk 0/ his bfe. 


GEOLOGICAL NOTES 

Rare Minerals w the North of Scotland. — 
The accidental use of a mass of granite for building pur- 
poses near Tongue, in Sutberlandshire, has led to the 
detection of several rare tninefals, and of quite a remark- 
able number of species and varieties associated in tbe 
same mass of roclc From among the fragments of the 
boulder pieces of ft bright green stone were sent to Ihe 
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museum of the Duke of Sutherland hy Dr. Joass, of 
Golspie. These were after'^rarda analysed by Prof. 
HeddlCp of St Andrews, and found to be the variety of 
orthocUse felspar, termed amazonsione. For the pur- 
pose of more careful examination as to the mode of 
occurrence of this uncornm *n substance, Prof Hcddle has 
recently visited the localuy, whii h 13 the side of the nd^e 
rising to the east ol the villtige of Tongue He found the gra- 
nite mass to be merely a large boulder, and had it thoroughly 
broken up It has yielded the following remarkable 
assemblai^e of minerals — amaz mstone in simple and 
twin crystals, radiated ckavUndite, lepidomelane, pinite, 
Auonte, sphene, zircon, magnetite, ilmenite, alLanite, 
smoky quartz wnh peculiar faces, and a mineral which a 
carefully instituted comparison shows to be thorite 
passing into oran^lte The specimens of amizonsrone 
obtained from the boulder are of unparalleled magni- 
ficence. One which has been sent to the museum of the 
Duke of Sutherland exhibited a surface of bome three 
square feet, about a dozen large crystals, of which eight 
were unbroken and perfect One crystal, unavoidedly 
broken in the extraction, showed the following extra- 
ordinary dimensions — viz, a length of J5J inches, wnh 
a breadth and thickness of ten and eight inches respec- 
tively. The minute structure of these crystals is pecu- 
liar, and has been fully described in a recent paper by 
Dr. Hcddle on Scottish felspais in the hansactions 
of the Royal Society of Edinburgh. The exceed- 
ingly rare thorite was found in only a small quantity. 
From an examination of the granite of this and other 
boulders on the same hill, it appears that they have pro- 
bably come from the huge mass ol Ben Laoghal, which 
lies a few miles inland to the south-west, Should this be 
their origin, we may expect yet to And new sources of 
amazonsione, and perhaps other rare minerals among 
the numerous comes and crags of that picturesque 
mountain. 

Tertiary Leaf beds of Colorado— M r E. L 

Berthoud, of the TerriKinal School of Mines, Golden 
City, Colorado, sends notes of a section near that place 
which presents some considerable resemblance to the 
sections in Antrim and Mull, where the mtocene leaf- 
beds and lignites are associated with sheets of basalt 
and tuff. The order of succession is as follows . — 


Basslt 

120 

feet 

Lignite and leaf- bed 


PI 

Hard mud Jy clay and sandstone 

43 

II 

Second leaf-bed 

3 

pi 

Clay, sandstone, conglomerate 

40 

II 

Third small leaf bed m day 

2 

IP 

Sandstone and clay, &c. 

30 

II 

Basalt 

25 

11 


The resemblance is further borne out by Mr. Ber- 
thoud’s list of plants, which includes Platanus aceroides^ 
Filicttes kebridica^ Poputus arctica^ Corylus AfcQun/ti, 
Pajpds macrophylla, Quercus chlorophylla, Seqifoia, sp (?), 
Gymnoj^ramma Hayd^ni, CtHnamomum,T\, sp., Ptcus, 2 sp. 
nov.p Ma^olta, a sp , Juglans^ 2 sp , Sabal CampbelUiy 
S. Grayana^ and S j^o/diahus, Myrica^ &c. 

Influence of Anchor-Ice upon Fishi ng-Grounds. 
— Prof. Hind, to whose late researches in Labrador we 
recently called attention, has published some remarks on 
the effects of the formation of ground-ice in retarding the 
decomposition of Ash offaJ, and thereby in seriously 
damaging the value of the Labrador Asbing-grounds, He 
shows that the ice formed on the sea-bottom freezes the 
offal, and protects ic from being devoured by sea- 
scavengen and from decomposiiion e that every rise in 
temperature which prevents the formation of anchor>-ice 
promotes the decomposition of the offal ; that when this 
takes place, as it does every year under a covering of 
lurface-ice, the water, not ^ing aerated, becomes 'foul 
with gasci and from the removai of its oxygen, and that 


the result is fatal to the young cod and other fry which 
then seek the coasts in search of food. He states that 
vast mulutudes of ihe young Ash are, from this cause, 
destroyed every summer and autumn in the bays and 
fjords, and be accounts for changes which have taken 
place in the migratory movements of seals by this whole- 
sale destruction of the food which they used formerly to 
And in the coast- waters. He recommends the utilisation 
of the offal, which would nof only eventually prove re- 
munerative as a source of artiAcial manure, but would 
remove the poisonous gases which are set free on the 
melting of the anchor-ice at a tune when they cannot fail 
to prove highly destructive. 

Origin of the Trees and Shrubs in the South 
OF France. — In a recent memoir presented to the 
Academy of Sciences of Montpellier, the veteran pro- 
fessor Charles Martins discusses the hi'iory of those 
trees and shrubs in the south of France which suller from 
severe cold, such as the carob tree, oleander, European 
palm, myrtle, sweet-bay, pomegranate, olive, Ag, laurus- 
tinus, ilex, vine, and others He shows that most of these 
occur among the tertiary and quaternary deposits, that 
some (jf them, indeed, like the oleander {Nenum oieander), 
go back even into eocene times He points to the fact 
that their remains occur in the geological formations, not 
only of the countries where the plants are still living, but 
even of tracts considerably further to the north, both in 
France and in Switzerland where their living descendants 
or analogues could not endure the seventy of winter now. 
The tender trees and shrubs of the Mediterranean sea- 
board thus serve to piove the former warmer climate of 
Fiance and us subsequent reingeration. They are merely 
the surviving relics ol a tertiary vegetation preserved by 
the exceptional mildness of the climate in which they 
grow A single winter of exceptional rigour, or even a 
single night of exirtme cold, like that of January 13, 
1826, when the thermometer fell to g° 7 below zero (Cent ), 
would sufAce to destroy them. It may be presumed, how- 
ever, that during at least the height of the glacial period 
these tender plants were driven southwards beyond their 
present northern limits, and that they have subsequently 
crept north again 


U.S. NATIONAL ACADEMY OF SCIENCES 


A CCORDING lo the tcrmi of its charier from CongresB, the 
National Academy of Sciences must hold its annual meet- 
ing in ApnJ, at Washington It holds also a semi-annual 
ineetiDg m the autumn. Its membership has been very slowly 
increasing, till now it numben nearly, if not quite, loo. At the 
last meeting, April 17-20, Prof Henry presided The Acideniy 
resolved to present a memorial to CongreBi, in favour of the 
ebtabliahment and maintenance of an International Bureau of 


Weights and Measures with the object of promoting permanence, 
piecMion, and uniformity in the standards, by the joint action of 
the leading powers of the world, according to the convention 
submitted to the Senate. 

Five new members were elected -—Prof. John W. Draper and 
Dr Henry Draper of New York, Dr Elliot Coues of Wash- 
ingloo, Dr. S. H Scuddtrof Cambridge, Mass., and Mr. Chartes 
S Peirce of the U. S Coast Survey. 

The annual report of the president. Prof. Henry, recount s 
briefly the year’s work of the Academy. The Academy reports 
progress in the work of preparing and publishing the sdcDtiAc 
results saved from the wreck of the Poiaru and m general con- 
tributed by the expediiion in which that ve-sel was engaged 
Thu work is in the bands of Dr, Emil Bcssela, the scieDtihc 
dnector of the expedition, and will he >Anliihad in three quarto 
vulumes. The first volume 11 already published ; it is a quarlo 
of 960 pages relating to astronomy, pendulum experiments, 
winds, solar rad laiiun, and meteorology In general. It fa illtu- 
trated by fourteen plaits, two mqps, and lony woodcuts ; only 
500 copies of this volume were printed The second and third 
volumes relate to gcidogy^ palsontology, mineralogy, botany, 
zoology, and ethnology. They will include a monogrnph on ih: 
Eskimo, illustrated by lOO plaxea and aoo woo cuti. The 
Academy has divided the income from Ihe Bacbe fund, 10 ai to 
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cover leveial distinct resetrchcBt u follows - — (1) On sun-spots 
and chromosphere, conducted by the Ute Prof. Winlock ; the 
results ere published, with plates, in the transactions of iJic 
Harvard Obserfatory. (2) Maipietic survey of the United Stales, 
in charge of Prof J. E. Hilgard j during the year twenty- five 
new stations m New England and Lower Canada have been 
occupied , at all the stations the dip, declination, and horizontal 
Intensity are observed (3) CompansonB of sensations of light , 
in charge of Mr. Charles S Peirce The object 11 especially to 
ascertain the mathematical formula connecting the cajiacuy of 
the eye for light sensations with the physical variations of radia- 
tion ; two sensations are coniparccl, the one hxed, the other 
variable ; part of the results have been published. (4) Keaeardies 
on the distnbiitioD of heat on the solar surface, the laws of its 
radiation and absorption, and effeLts on terrestrial climate , con- 
ducted by Prof. S. P. Langley. (5) Researches on the laws of 
sound and the duration of vibrations of tuning-forks ; conducted 
by Prof. A M. Mayer. The work of utilising the observation! 
made on the transit of Venus is under direction of a committee 
of which the president of the Academy is a member , progress 
has been made m this work, but it is scarcely yet ready fur 
report. The endeavour to obtain an appropriation for a per- 
manent building to display the scientific and other material con- 
tnbuted by ihe Government of the United States and other 
nations during the Centennial Exhibition, failed to obtain a two- 
thirds vote m the House of Representatives after posising the 
Senate without dissent The effort will be renewed at the next 
session of Congress The collections are large, valuable, and 
instructive, including the costly gifts of other nations, and the 
entire exhibit that was in the “Government Budding” at Phila- 
delphia. 

During the meeting the members of the Academy were formally 
invited to visit the I'reiiideiit of the United States at the ^Vhllc 
House They were duly presented, and President Hayes ex- 
pressed himself in a brief speech as fully appreciating the value 
of scientific pursuits, and willing anti desirous to advance the 
interestB of science The reception was notably pleasant and 
cordial. 

We give abstracts of the more important communications — 

Prof. Alexander Aiiassiz gave a brief notice of researches on 
the young stages of some osseoub fishes The history of previous 
researches on these puinis, since those of von liaer at the be- 
ginninj' of this century, was reviewed Prof Agassiz concludes 
that with few exceptions the tail begins to be formed below the 
dorsal cord. If embryos and very young animals are examined, 
a lobe IS found much developed m some and common to all 
The tail fill and the anal fin are probably modifications of the 
same organ I'hcre is a general uniformity in the plan of con- 
struction of the tails of fishes whether osseous or othei wise 

Under the title of "Some Kebults of Deep-sea Dredging,” 
Pro£ Agassiz stated views partly founded upon his general know- 
ledge and study of the products and olK^ervations made duimg 
the Ckailerii^er expednion, and partly upjn information obtained 
m conversations with Prof. Sir C Wyvdle Thomson and other 
members of the expedition ■ The fact of a point ot zero tempera- 
ture being in all oceans but varying in depth with latitudes, had 
been indicated by previous expeditions and was luliy established 
by the Challenger observations. At the equator a depth of 500 
fathoms is needed to reach this zero line , as we approach the 
pules the depth of this line decreases till at last it is at the sur- 
face. Sometimes the temperature of the lower water is 2” or 3" 
below zero, but the conditions are, in general, uniform Equally 
unifoirm Is the fauna below this line. Above it, the arctic, lein- 
peraie^ and tropical faunas are clearly distinguishable from each 
other There is a remaikable unifurnnty among the animals 
of the tropical fauna, such as may have rosulted if in a 
previous era the isthmuses of Darien and Suez were absent, the 
Sahara was covered by the sea* and an equatorial current swept 
freely around the world The deep-sea fauna is bo singularly like 
the cretaceous that its forms would have been at once assigned 
to that e^h bv most palseontologuts if they had been fossil. 
The ■imilanty if not identity of these forms indicatei that there 
has been scarcely any change since that era. This is true of 
ech inode rma, worms, and even of some fishes, It is equally 
true of some shore aniUjals found both off our coasts and in the 
chalk. These have been subjected to the most varied conditions 
of existence as compared with their anoealors, and yet have not 
altered. There is evidence that natural selectioiij even under 
conditions where lU forces are extreme, \nay not bring about any 
change. The present continenta are probably much older than 
hasbttn sjpppscd There Is an en'ire yvm* of evidence that 


great continents existed where oceans now are. The shore mud 
from our continents is washed down comparatively only a few 
miles from shore ; the depths are not reached by this mud. 
Other well-known th cones need Lo lie modified. At a depth of 
2,500 feet cnihLact-a are found having good eyes These organs 
have undergone no chan^^c during innumerable centunes. There 
are similar facts established as to starfish There la no very great 
number of blind animals in the ocean depths Those that are 
blind need not be cUssed as retrogressions From ancestors that 
had eyes. Both as to blind ammaU in the sea and those found 
m caves, it sec-ms most probable that they were the descendants 
of eyelcBs ancestors In the discus&ion which followed this 
lommumcation, I’rof Agassiz said that he had long doubted 
the theory of geologists respecting an immense miuccne con- 
tinent. 

Prof. Joseph Le Conte, ol Oakland, CT-Ufomia, furnished a 
paper on critical periods m the hustory of the earth and their 
relation to evolution ; and on tlie quaternary as such a period. 
This paper instanced and enlarged upon the breaks in the geo- 
logical and polfcontological records, and argued that a mure 
rapid rate of evolution had been opeiative during the intervals, 
which he designated os “critical periods ” dhe quaternary era 
he regarded an one of these critical periods during which rapid 
changes had taken place, but it differed from most of such peiiodi 
in the fact of its records bemg preserved 

Prof. G K. Gilbert described the characteristics and mode of 
formation of the Henry Mountains. 

Dr F. V Hayden described the results of boring aitesiaii wells 
In a locality near Rawlins Springs in Wyoming Territory on the 
line of the Union Pacific Railroad Ihe district is on the 
dividing line of the watershed of the continent, some of the 
streams on the sides of the district flawing to the Atlantic, and 
some to the pacific oceans. Ihe raiiifall of the district is Very 
smill — not over six lo ten inches per year The wells were 
bored to depths varying from 300 to over 1,000 feet, The water 
obtained was from 1,000 Lo 2,000 gallons per hour , it was lifted 
by pumps driven by windimlls The result showed the feasibi- 
lity of thus irrigating very and regions The wells were bored 
under Dr Hayden’s diieclum, in a sinclinal basm which he 
regarded as nf tertiary formation, probably eocene , but palxon- 
tologista who had examined its fossils had proiiouuced them 
cretaceous Dr Hayden regarded this a.s an instance where the 
chasm between Ihe cretaceous and tertiary rocks bridged 
over, he stated that the rocks were consecutive from cretaceous 
to middle tertiary This opmion was not fully shared by the 
other geologists present, and the diseusMon which followed 
became exceedingly animated, as it brought up quedioas long at 
issue between the ropectlve students of the rocks and of the 
fossils of that region 

Major J W Powell presented some remarkable facts respect- 
ing the public domain of the United States. Dividing the 
United States into two portions, the humid, where the lainfatl 
IS suflicicnt for agncukure, and the and, where it is not, the 
latter is found nearly to equal the foirner. 

Prof. I'.has Loomis, of Vale College, contributed his seventh 
paper of a senes enluled “ Contributions to Meteorology,^’ this 
paper continuing the investigation ol mm areas which was begun 
in the last Prof Loomis selected all the eases m the United 
Slates during lilteen months — SepLcnibcr 1^72, to November 
1873 — in which the reported lainfall amounted Lo at least eight 
Indies m eight houis. For each of the&e cases the curves of 
equal rainfall were drawn on the map and compared, The form 
of these curves, though occasionally irregular, in general approxi- 
mates an ellipse, of which the major axis is i ot quite double the 
minor In these cases the area of one- inch r.nniall exceeded m 
length 500 miles , in six case* of one-half-inch rainfall 750 miles ; 
frequently the entire ana 15 an oval of more than 1,000 milefi 
length and exceeding 500 miles breadth In general the rain 
area centre is east of the low pressure centre, but in several 
Instances the reverse was the fact, and m some cases the rainfall 
appeared to have had decided influence on the storm's progress, 
oa to Its direction It was concluded that rainfalL is not essential 
to low barometer areas, nor the chief cJiuse of their formation or 
progressive motion Such areas result from a general atmo- 
spheric movement toward a central area, and may be caused by 
unequal barometric pressure, unequal temperature, or unequal 
amounts of aqueous vapour. The two last-named causes ere not 
comparable to the first of the three in cogency, and only deflect 
the winds slightly, The progreis of areas of low barometer in 
i all latitudes li mainly determined^ by the same causes as those 
which determine the general atmospher e circuUdon j their 
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normal direction 15 changed by whatever causes may change the 
direction of the winds 

Prof William I'errel, of Washington, delivered a communica- 
tion on the progressive movements of storms ; the object being 
to show that the movement of great storms is determined by the 
currents — especially the upper currents — of the atmosphere. 

Prof. Pickering presented the results of an investigation made 
ID connection with Prof W A Rogers on systematic errors in 
star declination A comparison with the mean both of the 
earlier and later catalogues rendered probable the existence of 
systematic errors in the Gcscllscliaft catalogue 

Prof Simon Newcomb presented a communication oil the 
secular acceleration of the moon and its increasing deviation 
from uniformity through many years lie reviewed the existing 
theory on the subject , the calculation of Laplace according wiih 
Halley's estimate of the acceleration as about loj seconds of 
time, to be multiplied by the square of the centuries for a given 
period , also the Adams theory, which reduces the explanation 
of Laplace to about 6 second'^, leaving more than 4 seconds 
to be otherwise accounted foi In:iscribing the surplus accelera- 
tion to diminished rotation of the earth, we are dealing with a 
subject where the evidence should be carefully weighed. Much 
dependence seemed to be placid on the records of ancient 
eclipses Prof Newcomb considered these eclipses separately. 
The most piomising of tlie Greek solar eclipses was that of 
Agathocles, tyrant of Syracuse, occurring at the commencement 
of his voyaga to attack Carthage Hut we do not know on 
which side of Sicily he sailed , according to whether lie was on 
one or the other *«ule of the coast, the difference of time for that 
eclipse may be calculated as justifying the 10 seconds or the 6 
seconds acceleration of the moon Ihc eclipse known as that of 
Thales has a record open still more to criticism, because it came 
to Its historian by hearsay, and probably through two or three 
generations after the lapse of a hundred years It bcems curious 
that if Thales predicted the year (by an estimate of lunar penodsj 
he did not also predict the day Each of the ancient solar 
eclipses yielded similar dements of doubt on careful examination 
From the iecord«! of lunar eclipses if all uncertain features be 
weeded out, the old estimate ofaccclcraiion will be reduced one 
half The Arabian records of lunar eclipse'? were published at 
Iveyden in the early part of this century 'Ihe work is very rare. 
Altitudes of sun and moon are constantly given m it, Calcula- 
tions from these eclipses give the smaller estimate of acceleration 
From all the data he has been able to study Prof Newcomb 
concludes that the whole amount of acceleration is about 8 4 | 
seconds He hopes to make further estimates from modern 
records, having had tlie good fortune to pick up 111 Pans care- 
fully compiled data of occultations going back to 16S0 

In introducing his communication on "a Proposed New 
Method m Spectrum Analysis." Prof S P Langley, of Alle- 
gheny Observatory, said that in giving this title to his description 
of his method, he believed, and, so far as he could ascertain, was 
justified in believing, that the method in this special application 
of it, was quite new The nroceas consists not only m placing m 
jUKtaposition, simultaneously, the spectra of light from two 
opposite edges of the sun’s disc (which had been done before), 
but also in determining that when these specira are taken re- 
spectively from east and west edges, the atmospheric spectrum 
lines still coincide, while the solar lines of the two spectra do not 
coincide Prof Langley was anxious to disclaim any intencion 
to abate one jot of the praise due to Prof. C A Young for con- 
dasiveJy demonstrating that the difference of wave lengths from 
the east and west edges of the sun can be measured and its rota- 
tion thereby be proved. The history of tlii^ line of discovery 
was briefly given. Zollncr, Secchi, and Hastings thought they 
had perceived a change in the refrangibility ot the light, and 
Vogel, using Zollner's reversion spectroscope, obtained a dis- 
placement of from '08 to O 15 of one of Angstrom’s units 
Fmally, Prof Young, using a Rutherfurd grating, showed a 
velocity of the sun’s equator of im. 42s, , and also that Inde- 
pendent mcasuremenU of solar and atmospheric lines gave 
different results for these two classes. Prof. Langley's new 
method has the advantage of great security against inslnimenlal 
errors, since the two uasses of lines under like instrumental 
conditions, betray their diverse origin. In 1S75, while studying 
the selective absorption of the solar atmosphere, Prof. Langley 
CODBtructed an apparatus for com paring homugeneous light irom 
different parts ol the solar disc , use being made of two pairs of 
pnsniB Ol total reflection, connected with a spectroscope so as to 
give spectra from different parts of disc side by side . A photo- 
metric appentof was Attached to compare the reUlive intensities 


of light in different parts of these spectra. The whole apparatus 
was not intended at hrat for the comparison of mdividuii lines 
of the spectrum, a purpose for which somewhat sin^ilar arrange- 
ments had been used by Lockyer, Hastings, and perhaps others ; 
but Prof Young's success suggested to Prof Langley another 
and cognate method of using the pnnciple of Doppler, to which 
this apparatus is well adapted, ror six months Prof Langley 
has been engaged in overcoming the instrumental difficulties of 
this conception. Only within a few days has he been able to 
produce complete results When the apparatus 19 pointed so as 
to receive the light from the north and south poles of the sun, the 
lines are continuous m the two spectra; but wlien the instru- 
ment is rotated so as to take light from the east and west sides, 
all the solar lines are found discontinuous at the junction of the 
spectra, while the atmospheric lines remain continuous. If the 
in'itrumcnt is rotated 180^ the solar lines again appear discon- 
tinuous, but the spectrum whose solar lines were before shifted 
I to the right as compared with the other, will after .such rotation 
show them shifted to the left In order to keep clear of any 
bias of judgment. Prof Langley was careful not to know before- 
hand which way the instrument was pointed , but the displace- 
ment in every observation tallied with the theory Essential aid 
was given in the construction ol the instrument by the use of the 
choicest of glass gratings, ruled 8,600 to 17,200 lines to the 
inch, which Mr Rutherlurd, of New York, sent for the purpose 
of this investigation In the higher spectra of these admirable 
gratings thirty-one lines are discriminated in the L group where 
Ang'itronri and ICirchhoff have a dozen On actual comparison 
foi the Hne lines of that group more have been counted with the 
grating than with the most powerful spectroscopes consisting of 
trains of twelve or more prisms The method of analysis by Prof. 
Langley's instrument seems less adapted to quantitative work than 
Frol Young’s, but m this respect it is hoped also to make it 
useful by employing the micrometer upon the double displace- 
ment obtainable m nghr and left hand spectra of the same order 
presented simultaneously and m combination Ry the observed 
displacement or fixity of any line we can now discriminate cer- 
lalnly^as to ns ^olar or telluric origin It ib hoped ihat a 
ready means of mapping ntmo 9 pheric lines will thus be afforded, 
since indeed they are already mapped by this process before the 
eye of the observer 

Gen J. G llarnard, U S.A , contributed a mathemabcal 
essay, also in part hi‘»torical, on the mlernal structure of the 
earth as affecting the phenomena of precession and nutation, 
supplementary to an article under this head in vol xix of the 
"Smithsonian Contributions to Science," being the third of the 
"Problems of Rotary Motion" The PM^er shows that Gen 
Barnard has coincided in Sir William Thomson's change of 
view. The formation of a diurnal tide in the fluid earth U called 
in doubt by this paper In general it presents work of the kind 
that Sir William Thomson was longing for m his Gln'igow 
address — a solution, coherently worked out, of the problem 
above indicated 

ProC O N. Rood, of Columbia College, New York, con- 
tributed two papers giving details of his researches concerning 
colours Prof Rood used a set of brilliantly coloured circular 
discs representing ihe chief spectrum colours, and nbo puryde. 
By combining in successive proportions with tnese colours, a 
white disc, and giving the combined diftcs rapid rotation, the 
following results were attained ; the lighter shades of vermihon 
became purplish , of orange, more red , of yellow, more orange ; 
of gieenish yellow, unchanged ; of yellowish green, more green ; 
of gieen, blue , of cyanogen blue, less greenish and more bluish ; 
of cobalt blue, a more violet blue, of ultiaoiannc, violet; of 
violet, unchanged , of purple, less red and more violet. Exactly 
similar effects were produced when violet instead of while was 
used to reduce the colours Hence the mixture with white is tlie 
same as if the colours were moved towards the violet end of ihe 
spectrum. Prof Rood thinks his results tend to indicate violet 
ah one of the primary colours, which cannot be said of Maxwell’s 
third fundameDtal colour, an artificial ultramarine, or Bezold’a, a 
blue violet, careful tests of those colours having been fully 
carried out. The foregoing results were laid before Mr Charles 
S. Peirce. He has reported at considerable length on the 
mathematical principles involved. He regards the results as in 
accordance with Fechner's law, that the sensation is proportional 
to the logarithm of the excitation. When the objective brilliancy 
of any light is varied, the specific subjective brightness is not 
changed in the least ; but the only effect on the sensation is to 
add to, or subtract from it a variable amount of a certain con- 
stant sensation, which Mr. Peirce designates as the "colour of 
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brightneas This ceases to be true when negative loganthms 
are involved. The yellow of the spectrum comes very near the 
colour of brightness. From these considerations a diagram has 
been constructed showing the colorific elTccts of mixing white 
with any part of the spectrum The results of theory as shown 
by the dingram, closely accord with those of experiment upon 
the sensation of colour. 

Prof. Rood also presented a paper on Newton's use of the 
term "Indigo" as a prismatic colour It was intended to 
indicate the range of the spectrum between the blue and the 
blue-violet regions. The order of refrangibility is thus stated • 
prusBian-blue and indigo , cobalt blue ; genuine ultramarine 
blue , aniHcial uliramarine blue 

Prof. Joseph Le Con’e, of California, sent a communication 
on the Btruclure of the crystalline lens and its relations to pen- 
scopism The discovery of J)r Hermann, and his deductions 
therefrom, were first considered, These are that the crysiadine 
lens, by its structure, is endowed with the property of forming 
dihtincl images of objects though lying on the extreme margins 
of the field of view, of forming perfect images on the retinal 
screen, even to the extreme anterior markin'-. Thus the eye has 
an enormous field of view compared with optical injtrumems 
The purpose of the structure la to give penscopism to the eye. 
Prof- I.e Conte believes, however, that as far as penscopism Is 
concerned this structure is of little if any value in man for want 
of a coTrci<>ponding sullable retinal structure The indistinct- 
ness of the retinal image Is different from the indisunctncss of 
an imperfect perception of the image, the foimer being due to 
the properties of the lens, the latter to the organisation of the 
retina. In proportion as we go upward m the scale of animal 
life we find the powers of the c(*ntr.d spot of the optical ap 7a- 
ratus more thoroughly developed for the pui puses of binocular 
vision 

Prof A Mayer, of Stevens Institute, presented four com- 
munications. He dcbcnhcd a " Vernier microscope," which he 
helicvcb to be new The object is to substitute an accurate and 
permanent scale cut on glass for the varying errors of a micro- 
meter screw The Instrument is of small cost and its errors are 
not varying Cln a glass plate a senes of lines is cut in tenths of 
millimetres , the central millimetre is divided into t^n parts. 
This scale slides 111 carefully wrought guides in front of the 
objec.ive of a firmlv fixed microscoiie In the focus h another 
scale so adjusted that ten of its pails accurately subtend the 
image of i^iyths of the millimetre scale 'Ihus a Vernier is 
formed which reads down to the of a millimetre. The 

glass slide is so shaped ifat ns rounded conical end abuls 
against the object to be measured Readings to the lull capa- 
city of the instrument can be quickly ubiained 

Prof, Mayer described his apparatus for measuring the ex- 
jiansion uf metals and alloys under differtnccs of teinpci.Llure 
it is ticlleved that the coefficients of expansion, now inaccurately 
known, will be more correctly ascertained by tins research 

The vibrations of tuning-forks received further investigation 
by Pro! Mayer, the cost of inquiry wa^ defray eil by the Rache 
fund. The probable error in these determinations is the jin of 
one vibration, i e ^ with 256 vibrations to a second the probable 
error is ^ second Differences in amplitude of vibration 

make no diffeience in the vibratory period of the fork ; pressure 
applied to the fork also has no effect on the vibratory period, 
though It shortens the continuance of the note. 

Prof. Mayer also desenbed Ins invesligations In^o the distri- 
bution of magnetism in long bar magnets Some of these birs 
which were tested were five fccL in length Various methods 
have been tried for ascertaining the facts of magnenc distri- 
bution j Prof. Mayer gave due credit to other workers in this 
field, and described their experiments. 

The Academy will hold its semi-annual meeting next autumn 
at New York. 


NOTES 

The following ii a list of the officers of the forty-seventh annual 
meeting of the British Association which will, an we have Intimated 
commence at Plymouth on Wednesday, August 15 : — President 
Elect— Prof. Allen Thomson, M D , LL D., F.R S., F R S.E 
Vice-Presidents Elect — The Right Hbix the Earl of Mount- 
Edgeumbe, D CL , the Right Hon Lord Blachford, K.C.M.G., 
Dr, William Spotliswoodci F.R.S , Dr. William Fronde, C.E., 


F-R.S.i Mr. Charles Spence Bate, F.R.S. Gciiiral Stcre- 
tanes — Capt. Douglas Gallon, C.B , F.R.S., Dr Philip Lutley 
Sclaler, F R S Assistant General Secretary — George Griffith, 
M A , K.C.S. General Treasurer — Prof. A. W. Williamson, 
F.R.S. Local Secretaries — Messrs William Adams, William 
Square, F R.C S., Hamilton Whitefore. Local Treasurer— Mr. 
Francis Hicks. The Presidents of the Sections are as follow - 
Section A ■ Mathematical and Physical Science — President, 
Prof G C. Foster, P'. R S Section II . Chemical Science— 
Presidenr, F. A Abel, F R-S. Section C Geology — President, 
W Pcngelly, F.R S Section D Biology — President, J. Gwyn 
Jeffreys, F R S., F L S Department of Zoology and Botany, 

J Gwyn Jeffreys, F. R S , F.L S (President), will preside. 
Department of Anatomy and Physiology, Prof. Macaiister, 
M D. (Vice-President), will preside. Department of Anthro- 
pology, Sir Walter Elliot, K C S I , F L b (Vice-Presi- 
dent), will preside, Section L Geography — President, Ad. 
miral Ommanney, F R S,, F R G S. Section F : Economic 
Science and Statistics — President the Right Hon. the Earl 
of Fortescue. Section G . Mechanical Science — President, 
Edward Woods, C.E The reception room will be opened 
on Monday, August 13, at 1 F M , and on the follow- 
ing days at 8 am, for the issue of tickets to mem- 
bers, asaociatea, and ladies, and for supplying information. 
No tickets will be issued after 6 J' M The first general 
meeting will be held on Wednesday, August 15, at 8 PM., 
when Prof Aiubew-, F R.S , will resign the chair, and Prof. 
Allen Thomhun, F.R.S, Pre-.idcnt Elect, will assume the 
Presidency, and deliver an Address On Thursday evening, 
August 16, at 8 A M , a soirJtf , on Friday evening, August 17, 
at 8 30 P M , a Discourse by Piof Wanngton Smyth, M 
F R.S., on the PhysiLal Phenomena connecicd with ihe Mines 
of Cornwall and Devon , on Monday evemrg, August ao, at 
8 30 F M , a Discourse, hut by whom not yet arranged , on 
'luesday evening, August 21, at 8 F, M, a soin'c , on Wednesday, 
August 22, the Concluding General Meeting will be held at 
2 30 1’ M. The local arrangements for the PlymoLii.li meeting 
are not yet matured, but we believe they will include an exhi- 
bition of painnngs chiefly by aiLi'.ts of Devon and Cornwall, 
including magnificent examples of Rt-ynolds, Opic, Eastlake, 
Northeute, Couke, Front, die There will be excursioni to 
Torquay or Kent’s Hole, &c , and the Dart, up the Tamar 
or Colcholc , to the Moss Clnyvvorks and over Dartmoor ; to 
the Eddystone Breakwater and Government c''iablishmenLB ; to 
the Caiadoc mines , and to Penzance, the Lizard, the Land's 
End, &c 

A RLCEPl'IoN was held by the President of the Royal Society 
and Lady Hooker at Burlington House, on Wdlnenday evening 
June 13, which was largr-ly attended The luvitauons included 
ladies as well as men of BCteriLc. The room <4 were decorated wiih 
plant«;, and there was a cotlcclion of instruments and ubjects of 
bcieniihc interest Among the novelties were new spectroscopic 
inslrumcnts exhibited by Mr, Browning and Mr, lliJgerj and 
Messrs, Tisley and Spiller’a hormonograph curves, drawn OQ 
smoked glass, 

A Congress on Domestic Economy, organised by the Soaety 
of Arts, is to be held m Birmingham on July |3 and 19. 
Section A is to mdude (i) Needlework; (2) Cleanlineat ; (3) 
Food and Cookery ; (4) Household Expenditure ; (5) Thrift. 
Section B (6), Health ; (7) Sickness ; (8) The Dwelling ; (9) 
Worming and Ventilation Section C (10), Teaching the Sub- 
jects In Elementary Schools, (11) Textbooks; (12) Inspection 
and Government Grants ; (13) Importance of Female Inspectors; 
(14) Examinations. A number of papers are already promised, 
among them being papers by Mrs, W. £. Gladstone and Prof. 
Huxley. The Local Committee includes the Lords- Lieutenant 
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of Staffordshire, Warwickshire, and Worcesterahire, the Bishop 
of Worcester, several noblemen, clergymen, the Mayor of Bir- 
minghnin, &c. 

The Helvetic Society of Natural Sciences meets this year at 
Bex, in Canton Vaud, from August 19 to 27 Several interest- 
ing excursions have already been arranged for. Prof. Louia 
Dufour, of Lausanne, will be presidenL English natiiralista will 
be heartily welcomed. 

The death is announced of Lieut -Gen. Sir Henry James, 
director of the Ordnance Survey of Great Britain from 1854, 
until hia appointment to the command of a battalion of Royal 
Engineers in 1S74, since which he has lived in Southampton m 
falling health He was seventy-four years old, and from 1844, 
when he was director of the Geological Survey m Ireland, had 
written on various scientific subjects 

Some bones of iMkorms emuinui, an enormous bird of the 
eocene period, have just been discovered in the London clay at 
Sheppy by Mr W, H. Shrubsolc, of ShecrnesH-on-Sca Casts 
of these foasiU will be taken for the British Museum. 

The well-known traveller, Dr Schwcmfurth, has recently 
returned to Egypt from a two months' journey through the 
Arabian desert, richly laden with scientific collections lie 
proceeds to Berlin to complete (he arrangement of the large 
quantities of botanical specimens collected by him in hii la'e 
expeditions 

No 4 of the Qnarktly UulUhn of the Cairo Society of 
Geography contains a valuable account, by Dr Nachtigal, of his 
visit to Wadai, as the country between Darfur and Itagirmi li 
called, and notes on the country of llarrar, by Mohammed 
Miktar, The same Society has published ‘separately an obituary 
notice of the laic Marquis dc Cnmpicgne, by M C Guillemine 

A VALUAliLS and somewhat elaborate geographical sketch of 
Loango and the Loango Coast, by Dr Fcchuel Luschc, has been 
published in a separate form from the Mitthetl ungen of the 
Leipzig Geographical Society, 

The Annual Report for 1876-7, of the Writ London Scien- 
tific Association, speaks favourably of the progress of that Asso- 
ciation, which now numbers 1 86 members. 

Ipf the Buenos Ayres Standard of May 13 D. Francisco 
Moreno dcscubes a journey he made up the Santa Cruz river, 
in Southern Patagonia, in about the 50th deg. of S. lat. Not- 
withstanding the great rapidity of the current, he succeeded, 
with three sailors, in ascending the river, taking thirty days to 
It. The '^anla Cruz usues from a fine l.ake thirty miles long and 
ten broad, in S, lat 50“ 14' 22 " and 71“ 59' W long. D Moreno 
was the fir<4t to sail along this lake, which he explored and 
akeichcd pretty thr^roughly, making considerable geological col- 
lections m the nciglitiQUrhoiid both of this and of other lakes in 
the same region. Amongst these wa« Lake Bicdma, m the neigh- 
bourhood of the still active volcano, Chalien A river more 
than 200 yards wide connects Lake Biedma with Lake .Santa 
Cruz. 

Mb. G Bruun Goode, assistant curator of the National 
Museum at Washington, has been engiged during the past winter 
ID investigating the natural history of the Bermudas, and has 
recently returned with a large collection, filling twelve barrels 
and forty-three boxes, and Including over 1, coo bottles of inver- 
tebratas in alcohol 11 is collections embrace the entire marine 
fauna of the cout — fishes, molluscs, worms, &c , many of which 
are believed to be entirely new to science, 

Mk. Robert Lowe, M.P., presided on Wednesday, last week, 
at a meeting of the committee formed for the purpose of orga- 


nising a testimonial to Mr. John Simon, F R.S., late medical 
officer to the Pnvy Council and Local Government Board, in 
recognition of the long and valuable labours he has rendered to 
the State, and of his eminent^services to sanitary science. It is 
proposed that the testimonial shall assume the form of a bust in 
marble of Mr. Simou for presentation to the Royal College ot 
Surgeons, agreeably to the wishes of the Council of that body. 
The cost, together with the expenses, will probably amount to 
500/. We are sure that not only members of the medical pro' 
fession, but all who are interested in sanitary science, will 
willingly contribute to a monument to one who has done so 
much for that science. 

A SPECIAL direction of science and arts has been added to the 
French Ministry of Public Instruction M. Walteville has been 
appointed to the new office, and it is supposed that having 
nothing to do with politics, he may continue in office irrespective 
of any change m the Ministry. It would be well to insure 
a continuity of action and professional independence to the head 
of 50 useful an admimslrrhon 

A NFW photographic' department has been established in 
France for the reproduction of scientific or artistic objects The 
laboratory will be kept up exclusively by Government. The 
Stale photograpers will be required to employ (he most advanced 
methods and to work for the improvement of the art 

On Fnday night a senes of interesting experiments with the 
Jablochkolf electric light took place at the West India Docks, 
under the direction of M. Denayrouze The apparatus used for 
the occasion consisted merely of an electro-magnetic machine 
worked by a small steam-engine, some insulated wires, and the 
electric candles, which are the invention of M Jahlochkoff, and 
composed, as we have already described, of two carlKjns placed 
side by side with a slip of insulating substance between them, 
which burns away with the carbon exactly in the same way as 
the wax of a wax candle is consumed wiih the wick. The first 
experiment in order to show the suitableness of the invention for 
dock purposes consisted in the lighting of four of the "candles " 
in a Urge yard The light thus obtained, which was shaded by 
ground glass, brilliantly illuminated the inclosure, it being 
possible to read small print at n considerable distance from the 
lights, while at the same time the eyes were not affected by the 
glare, as is the case with the ordinary electric light The second 
experiment was confined to the illumination of the top story of 
one of the large warehouses, and this, hke its predecessor, was 
equally successful. A large vessel at the quay side was also 
lighted up, as also was a portion of the quay. The whole of 
the cxpenmentB were very successful, and it was stated that each 
"candle’* gave a light equal to 100 gas lights The light is 
said to be much less expensive than gas 

The Leicester Literary and Philosophical Society have com- 
menced the pubhcaliun of its Transactions from its foundation 
111 1835, as far a.s material for these can now be obtained, We 
have received the first two parts of this publication, extending 
from 1835 to 1841 \ they contain much likely to interest not 
only the members of the Leicester Society, but all who take an 
interest in the progress of local societies, now becoming so 
widespread and efficient 

Some experimental researches on the light refraction of a 
number of gases are described by M. Mascart in the Annates 
Srientifynes A beam of light was sent through a collimator to 
two plates of plate glass connected together at right angles ; the 
halves of the beam were bent right and left hy refraction through 
the glass. They then went parallel through two copper tubes 
conUiDing the gases, and after refraction by a second system of 
glus plates placed m reverse directions, the halves were united 
agaui, and the beam passed through a slit to a system of prisms, 
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then to a telescope. If the preuure in one copper tube were as 
varied, the phases of the two parts of the beam were unlike, and 
from the number of fringes, the refraction of the gas could be 
determined. The influence of pressure was exainmed, then the 
refracLve power for different wave-lengths, then the induence of 
temperature ; and the absolute refractive power deduced from 
the various facton obtained The numbers for the latter range 
from o'I 387 (hydrogen), and 02706 (oxygen) to 07036 (sul- 
phurous acid), and o S216 (cyanogen) The refraction of a gas 
mixture Is equal to the sum of the refractions of the mixed gases 
But the refraction of a compound is in general greater than that 
of a mixture of the simple gases composing it. 

As determinations of longitude increase an ever-increasing 
number of control determinations are obtained. The number of 
the Utter in Germany and Austria is now such that M Albrecht 
has considered an attempt at equalisation of the system might 
prove advantageous, as at least an opinion might be formed 
regarding the degree of accuracy of the differences of longitude 
directly measured, and attention would be called to the weak 
parts of the system He has accordingly, with M Sadebeck, 
attempted an equalisation of the system of longitude deteimina- 
tiona between tlie following stations — Strassburg, Pan*, Mann- 
heim, Bonn, Leiden, Gottingen, Brocken, Leip/ic, Berlin, 
Vienna, Munich, and Bregenz An account of llie investigation 
appears in Aitronomtsche Nachnehten^ No 2,132 A numerical 
value 15 assigned to the various determinations, which extend 
over the la^t Aftecn years , and this was necessarily, of course, 
somewhat arbitrary in character. In a table M Albrecht gives 
for each pair of places the difference of longitude as calculated and 
the difference observed, and then the difference between the 
two The greatest improvements are obtained m the determina- 
tions for Leipzig- Vienna and Berlin- Vienna (the difference for 
the former being + o 1363., and for the latter o 102s,) In the i 
former case, there was some uncertainty as to the personal equa- 
tion, and in the latter two weak currents had been operated | 
with The improvements are, of course, only approximate, and | 
the certainty of the individual improvements obtained is con- 
siderable only when numerous control-determinations are to hand 
The result sufficiently shows that a very large number of control- j 
determinations, and an extensive establishment of the system is 
necessary to remove all doubt with regard to the relative position 
of the various stations. 

As an illustration of the 'rapid growth of the now celebrated 
Eucalyptus fslohulus^ we may mention that in the more elevated 
parts of Jamaica trees now exist about sixty feet high, the trunks 
of which measure a foot in diameter near the ground. These 
trees have been raised from seed inlioduced to Ihe island about 
ux years ago. It is proved that in the lowland districts the tree 
does not thrive, thus upsetting its suitability for regions in which 
it was at one lime specially advocated. 

The new Journal of Forestry ^ the first number of which ap- 
peared on May i, seems to have made a good start, judging from 
the contents of the two numbers that have now been issued. 
The COD tents are sufficiently varied to make the journal welcome 
to all in any way mterested m forests or forest produce, both 
practically and scientifically, for we find not only articles on 
forest work for the month, but also a brief r^sum^ of Mi*. 
Thiselton Dyer’s recent addjresa on "Plant Growth” at the 
London Institution. 

The additions to the Zoological Society’s Gardens during the 
past week include two Condor Vultures {Sarcorhamphus gryphus), 
a Chilian Sea Eagle [Geranoa^tus mtlanoliHcus) from South 
America, presented by Mr. John T. North ; two Chaus Cats 
\Felis chaus) from North Africa^ presented by Capt. W. 
Renney ; a Crested Guan {Pemhpi crtstala) from South America, 
presented |by Mr Daniel Mirpn ; a Green-winged Trumpeter 


{Fsophia vtrtdis) from Brazil, a Common Trumpeter {Psophia 
rrepitans)f a Deraeraran Cock of the Rock {Rupicola crocea) from 
Demcrara, a Black -necked Stilt {Iltmantopus mgricollis), a Sun 
Bittern {Eurypv^a heltaj)^ two Orinoco (j^^^{Chenaiopex jubaia)^ 
a Capybara [l/ydrochu rus eapybaj’a) from South America, a 
Moor Monkey [Semnopithecus maurus) from Java, purchased ; 
BIX Chilian Pimails XDaftla spimcaula)^ seven Summer Ducks 
{Atx sponsa)t bred in the Gardens 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

()\FoRD — An examination will begin on October 2 for the 
purpo-ae of electing to a Physical Science Postmastenhip at 
Mer on College The postmastership is of the annual value of 
80/ for five years, to be raised after two years," at the recom- 
mendation ol the tutors, to loo/. The subjects of examination 
Will be chcmiatry and phybics , there will be a practical examina- 
tion in chemistry, and candidates will have opportunities of 
giving evidence of a knowledge of biology further information 
from the tutor in physical science, 

There will be an examination on October 1 1 for electing lo a 
Natural Science Scholarship at Lxeter College The scholar- 
ship IS of the annual value of 80/ for four years, without any 
limit of age The examination will be in biology, chemistry, 
and physics, and candidates will be expected to show proficiency 
in at least two of these sulijccts The examination will be to a 
laige extent practical, but special weight will be given to a 
knowledge of general principles Further information maybe 
obtained from the Natural Science Lecturer, Prof. E. Ray 
Lankester 

[ Mr M J Jackson, of University College, London, has been 
elected to the vacant (Holmes) Scholarship m Natural Sciences 
at St John’s College The scholarship is of the annual value 
of 100/ for five years. 

MANCKi'SrER — Prof Boyd Dawkins, F R S , has just com- 
pleted his course of Field Lectures on Cacology, al Owens College. 
Upwards of forty students — the large majority of whom were other 
than regular students of the C ollege — availed themselves this 
ear of the opportunity offered for acqumng some practical 
nowledge of geology Excursions were made to the mountain 
limestone of Derbyshire, the coal measures near Oldham, the 
Permian rocks of Alderley Edge, where the copper veins dis- 
seminated throughout the sandstone were studied, and where 
traces of prehistoric man, m the shape of a few flint implemeata, 
were discovered During Whit week Oxford wax visited, and 
the Oolitic beds of the neighbourhood were explored 

During the session which has just closed, 100 students have 
worked in the chemical laboratories of Owens College, whileihe 
number of students attending the vanoiis courses of chemical 
lectures has amounted to about 200 Over a dozen original 
communications have proceeded from the chemical department 
during the session. 

Taumon CoLLKr.h .St HOOL — An address of sympathy with, 
and confidence in, the Rev W Tuckwcll, head-master of the 
Taunton College School, is published in the local and educa- 
tional papers, with the iiignatures of nearly all the porenta It 
appears that the school is heavily In debt, and that the numbers, 
chiefly through an attack of fever, have fallen lielow the paying 
point. The pamc-sLneken officials have selected the head- 
master as a scapegoat, attribute the loss in numbers to his 
"unpopularity," anti are endeavouring lo drive him to resign, 
a movement against which the parents protest m very animated 
terms The part taken by this school and its head-master In 
working out and popularii)mg the systematic teaching of scienea 
in company with the old-fashioned classical curriculum impels 
us to record these facts, and to look with interest for the result 
of this latest struggle between Philistinism and culture 

University College of Wales. — A Welsh gentleman 
engaged in business in London, in addition to sums of 250/,, 
2,50^., and 1,100/. (thelaifBum m conjnnction with his brother) 
previously subsenbed, has joat placed m the hands of the Council 
of the University College of Wales, a sum of money to be used in 
promoting scientific agriculture in Wales According to a 
Circular just issued, "one of the means proposed to be adopted 
in furtherance t of this object is the delivery of courses of lec- 
tures free of charge to penoni engaged in tuition in Wales, 
whereby they may be qualified for giving elementary instruction 
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111 the pnndplei of agriculture in their several acliools.” Prof. 
Henry Tanner, M R. A C , examiner for the section under the 
Government Department of Science will, on Auguat 7 next, begin 
n course of twenty lectures, to bo continued from day to day, at 
the College in Abcrjstwith. 

The Univ1',rm 1 iks' Bill was read a third time in the House 
of I'ommons and passed on Monday, and a first time in the 
Upper Houhc on Tuesday 

Adli miU' — We have received a copy of the Calendar of 
Adelaide University for 1877 I'hib University has at present 
only four professors, who repiesent vt-ry fairly the main branches 
of literature and science There is only one professor for 
Mathematics and Natural Philosophy, and the professor of 
Natural Science gives instruction m Chemistry, Geology, and 
Botany We hope the University will soon be able to carry the 
piinciple of sub division of labour into these two professorships, 
and thus promote efficient teaching, and at the same time relieve 
the-.e two professors of a burden they ought not to be made to 
bear in this advanced age 1 here arc some points m whicli our 
home univcrsUies might advanlageously imitate that of Adelaide 
Judging from the programme of the H A. exammatioii, the 
Adelaide graduates must be possessed of a more varied amount 
of knowledge than the ordinary graduates of our universities. 
Some knowledge of phjsical science (physics and chemistry), 
must be possessed by every graduate, and a choice of subjects is 
given in the second and thud atages, whereby a candidate can 
take hia degree cither through hleralure or science The Uni- 
versiuy possesses a few valuable scholarships, one, of the value of 
.200/. per annum for three years, being awarded after examina- 
tion in mathematics .uid natural science, the holder being 
icipnrcd to proceed to England, take a degree In science at the 
Luiidun University, and unJcigo a Lrniiung m engiiieemig Wc 
cannot but admire the lines on which education is conducted at 
Adelaide, and we tiust the University may soon be abic to 
extend irs staff of leaching. 

Bi KLIN --'Ihe report of the Berlin University for the present 
year shows an altemKnce of 2,237 students, a decrease of 253 
on the past year The lectures are also attended by 2,080 other 
persons not connected with the University The students are 
divided among ific faculties as follrjws — Theology, 135 ; law, 
792 , medicine, 2y7 , philosophy (phil dogy, lii'iLory, &c ), 644, 
niathematica and natural sciences, 369 194 students arc Ironi 

foreign countries, including nine English and thirty-iime Ameii- 
ClIh'! The pro'essors and pnvat-doccnten number 200 — fourteen 
in the theological, eightien m the legal, seventy-four in the 
medical, and nincty-mur in the philosophical faculties The 
University library contains but 60,000 volumes, the royal library 
of 700,000 volumes being chiefly usedi 

UrsALA — The Abo i/ndt'f nttleher that the Imperial 

Academy of Sciences of St Petersburg will be represented by 
MM Gadoline and Grutc at the celebration of the 400lh aniii- 
Vt^rsary of the foundation of the University of Upsala. 


SCIENTIFIC SERIALS 
American Jonrnal of biC\{.}ue and Arls, June. — An account 
of the discovcnta in Vermont geology of the Rev Augustus 
Wing (continued), by James D Dana — On bniilc crystals from 
the Last Chance Mine?, Morgan County, Missouri, and on 
Golhite from Adair County, Missouri, by G C Rroadhead.— 
Eitimatioii of chromium and aluminium in steel and iron, by 
Andrew A Blair — On the chemical composition of tnphylite 
from Grafioii, New Hampshire, b^ S L Penfield — On a new 
mode of manipulating hydne .sulphide, by Josiah P Cooke, jun 
— On a base cferived from a waste product m the aniline manu- 
facture, by C. Loving Jackson — On an association of gold with 
Scheelite in Idaho, by B Silllman 

Verhandlungen dcr k k. zoologisch^botanucfun Ceselhrha/t in 
IVien, vol xxvi (Parts I and 11 ), 1876 — The following are the 
principal papers in this volume .— Synopsis Cecidomydarum, by 
J V. Bergenstanim and P. Low, — On the structure and habjta 
of lichens, by Dr Arlliur Minks. -«O d the ornithological fauna 
of the Auslno-Hunganan Lmpireiigf A. Pelieln (fourth paper) 
—Biology and characteiisiics of P^Bodre, with description of 
two new species of the genus Psylta^ by Dr. F Low — On the 
flora of fungi in Hungary, by Pr. Hafiliiuky.— On the butterfly 
fauna of Sunnam, by U B. Moschler. — Mycological rcflearches, 
by Scfaiilxer vod Muggenburg.— On the lichen- flora of Now 
Zealand, by Ur. A von Krempelhuber 
JPan/r IstUuto Lombardo di Setense e Lttten^ Rmdiconii, voL z.. 
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fasc viii.^On the enevstment of the Proteus of Quanzati 
phtlephu momhger^ Ehr ), by M. Maggi —Theory of reticular 
woodwork combined with an articulated svstem in modern 
American suipeiision bridge**, by M, Clericetti. — The silk of the 
Bombyx viyhUa^ by M. Gabba 

The fa hr buck de> k k. geolo^schen Reichsanstalt (1876, vol, 
xxvi , Oct - Dec ) contains the following papers: — On the ore 
deposits of the southern Bukowma, by D. Walter — On theioda 
and bzek-Boil in the Hungarian Lowlands, by E von Kvossay. 
— On some green slate of the Saxon Erzgebirge, by Dr, E. 
Geinii/ — On the petrographical condition of the tuft-stones 
occuLiing in the Dcvonic formation at Graz, by Job- Terglav — 
On some rocks from the neighbourhood of Rosignano and Casteb 
lina Mantima to the south of Pisa, by Dr, Friedrich Berwerth. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, June 14 — "On the Minute Structure and 
Relationships of the Lymphatics of the Mammalian Skin, and 
on the Ultimate Distribution of Nerves to the Epidermis and 
Subcpidermic Lymphatics," by George Hoggan, M.B,, and 
Frances Llizabeth Hoggan, M D. Communicated by Dr 
William P'arr, F R S. 

" Refractive Indices of Glass,” by J. Hopkinson, D.Sc., M A, 
Communicated by Prof G, G Stoker, Sec R S. 

"Electrostatic CapaciLy of Glass,” by J. Hopkinson, D.Sc., 
M A CommuniLaied by I'rof Sir William Thomson, F R S. 

" On the Difference of Potential produced by the Contact of 
different Substances,” by Prof. R. B. Clifton, F.R S. 

Linncan Society, June 7 — Prof Allman, F R.S , president, 
in the chair — Dr Maxwell Masters read an intcresiing paper on 
the "Morphology of Primiosts ” Hiiherto much discussion has 
aiiscn with reference to the superposition of the stamens to the 
petaN, the free ccniral placenta, and the nature of the ovules in 
ilie Primulaces. P'rom a lengthened study and comparison of 
ihe development of the llower, minute structures, and pheno- 
mena of monblrusiiies, the author arrives at conclusiuns differing 
••omewhat from those hitherto held. Cultivation is not the 
i^asoii of the frequent structural variation, for deformed Pnmu- 
lacta. in the wild slate aie far from uncommon ; bideed the wild 
primrose itself is very much subject to such changes Certain 
genera and species are mo^-e frei[Ucntly found deformed than are 
others ; fur instance, the cowslip is less subject to change than 11 
the primrose. Filtering into all the more important variations 
observed by the author and recorded by others, in various ^larta 
of the flower, lie sums up , (i) Th't the petals of most Pnmu- 
Uceic are late ouigrowlhs from the receptaculor tube (2) That 
the jiUccnta is a direct prolongation of the receptacle or axis, 
and without apex or side connection with the carpels (3) The 
placenta oLcasionally m monstrous fleweis ansesfrom the margin 
or centre of carpel, but sometimes is detached, the detached 
placentae cohering like a solid column (4) Staminal and ca.r- 
peUary leaves may occasionally be divded or lobed (5) The 
ovular coat is essentially foliar, representing blade or undivided 
leaf, and is nut a direct production from the axis. (6) Processes 
of carpellary leaf may be infolded, thus fornriuig secondary 
carpels, —The Rev G llenslow followed by a" Note on the causes 
of numerical increase of parts of plants ” In this he classified 
the various methods and causes of the increase of parts of leaves 
and floral whorls, more especially with the view of limiting each 
of the various kinds to its proper cause respectively. — The secre- 
tary briefly indicated the contents of a paper by Mr. Marcus 
Hartog, " On the floral development and symmecry m the order 
SapotaccLV." From the extracts read of this communication it 
apj^eara the author, from observation of growing plants in 
Ceylon has independently arrived at and here brought for- 
ward further evidence tending to the same results propounded 
by the two foregoing home botanists — "On the nymph stage 
of the Embids, with notes on the habits of the family, &c,/’ 
was next read by the author, Mr. K. McLachlan. He 
staled that in 1837 Prof. We twood (in Trans. Lmn Sot) 
instituted the characters of Embia^ a geniu of insects allied to 
the white ant. Lately ( therefore forty years after) Mr. Michael, 
of Highgate, discovered some orchids partially destroyed by an 
insect found to belong to the Embidee, and subsequently the nymph 
form obtained fllls a |>ap m the insect’s history. Mr. McLachlan, 
in allusion to the habits, recorded by Mr, Lucas and others, men- 
tioned its being camlvorouB and spinning a oUken web like 
of a spider, which, however, Mr. McLochlnn believes to be Iv 
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protection from Iti enetDln, while he doubts Us nmivorons pro- 
peniitlei, tegardme it u probably a yegetable feeder, He then 
entered into the lUDject of syatematlc position, structure, dUtrl- 
builoi), nnitiber of species, concluding wUh a detailed description 
and soologlcal lenarks on those forms of the EmbidEe now 
known. He observed that the Urvee of a species of Emha has 
been noticed In fossil amber The living forms mh^ibit both 
hemlspherea at spots wide apart. None are known from Aus- 
tralia. — Mr G. Busk verbally explained the more Imoortant 
points in the succeeding paper, viz , Observations on Britisn Poly- 
zoa,” by the worthy fielo naturalist, Mr. Charlrs Peach. The latter 
has faithfuJly described and delineated a number of forms of this 
marine family, some ot which he regards as new to science, \nd 
of other known genera and species he adds much inforniaiioii 
regarding their habits and history. For instance, So-upocilUitta 
scruposa he shows has tuhulous wool-fibrE-like roots armed 
with spines, and by which it attaches it'self to cerUin sponges, 
&C,, a fact previously unknown — A notice of the T.ichens of the 
Challenger expedition, by the Rev J M Crombie, and on Crus- 
tacea mnabltlng certain hollow sponges, by Mr. Ldward J Miers, 
were two papers read in brief extract 

Zoological Society, June 5. — Prof W, IT, Flower, F U S , 
vice-president, in ihe chair — A curnmunication was rtad from 
Dr. A B Meyer, inclo&ing a paper by llie late Dr Rtiwt-rbank, 
describing five new species of spongps, discovered by Dr Mcjei 
at the Philippine Islands and New Guinea during Iih rce'eiit 
travels in the Eastern Aichipelago. — A eommuniCBliun was read 
from Mr. E L. Layard, F Z S , containing some remarks on 
the exact localities of certain species of Birds of the Islands of 
the South Pacific — A second communicalioii from Mr Layard 
contained remarks on a paper by Mr, R. B Sharpe on the 
CuciiIidBe of the Ethiopian Region, - - A commumcalion was read 
from Mr Arthur G Butler containing an aemunt of a collection of 
T.epidoptera, made at Cape York and on the south last coast of New 
Guinea by the Rev. J S MacFarlanc Of llieht five ImUerflici) and 
four moths were described as new to science — Dr A Gunther, 

F R.S,, read a report on a collection of fislies made during the 
late Arctic Expedition by Mr Hart, Naturalist on board 11 M.S 
D\s<.(n*fr}\ Among them was a new species of Charr, from a I 
lake near the winter- quarters of the r, which was pro- 

posed to be called Salmo naresi — A coniniumcation was lead 
from Mr D G. h^lliot, F Z S , containing a review of the genera 
and species of Ibidinx* or suli-family of Ibises — A communica- 
tion was read from Mr. Martin Jacoby, containing the dcscrip- 
liona of some new species of I’hyltiphagous Coleoptcra from 
various parts of the world — Messrs I' L Sclater and O Salvm 
read descriptions of six apparently new sneciea of birds from col- 
lections lately received from Ecuador and Peru Amongst these 
uaa a lemaikablc new duck of the genus Pnh^ula from the 
vicinity of Lima, Peiu, proposed to be called Fult^ula tiaiwtn 
after Prof. Nation, its discoverer — Mr A II Garrod read the 
third part of his scries of papers on the anatomy of Passerine 
birds, and treated specially 01 some modifications of the Tracheo- 
phonine larynx which he had lately ascertained to occur in the 
genera Pttroptochus and Grallana — Mr. Gci^rge French Ang.is 
communicai^ nolea on a aolltction of land and fresh-waterstiells 
from Couth- west Matlagasr ar ; amongst ihese Mr Angaa pointed 
out three new species of one of/fu/iwwr, and one of Fhy\a 

which he propo-cd to call Helix wa/efst, II balstoui, II ekon- 
^oensis, Buiimus balstom^ and Fhyia malnyajcuf lensis . — A second 
communication from Mr. Angas contained the description of a 
remarkable shell from Japan, which he named Thaichera mua- 
hilts^ also the description of a new species of Leiodcmus from 
Kurraclii, Scinde, proposed to be called Z.. kurrachensis. 

Entomological Society, June 6 — J W, Dunning, vice- 
president, in the chair. — Muns. Rdnd Oberthur, Rennes, France, 
was elected a foreign member, — Mr. J. W Douglas exhibited 
sixteen ppecies of PsylHdce (four of them being new to Britain), 
which he had laktn during the latter half of 1876. Mr Douglas 
took the opportunity of calling the attention ol entomologists to 
the wide field for investigation offered by these infects, the ico- 
nomy of many of the species being still quite unknown —Mr 
F. Grut exhibited a white downy nest from Jamaica supposed to 
be the work of some insecL — Mr. H. Goss exhibited a dark 
variety of Cleora glahrana ^ — Mr C, O. Waterhouse exhibited a 
magnificent dragon-fly from Borneo. This insect, which u new 
to science, he has proposed to name Gynacantha pla^iata. The 
specimen, a female, measured more thop sue inches In expand. 
— The Secretary read a drcular fronl Dr- Biichonad White, of 
Feith^ Bohating Bpecimcns of Hemiplera (eapecially exotic) from 


entomologutB, Bs he wu engaged in working out that order of 
insects. — Dr. Sharp communicated a note on some species of 
Rhyncophorous beetles from New Zealand, which had been 
sent to Dr. Leconte for examination. — Mr. Pascoe made some 
remarks upon the foregoing note — Mr. J. W. Slater com- 
municated a paper on the food of gaily- coloured caterpillars, 
m which he attempted to show that brightly-coloured larvie 
generally fed upon poisonous plants —A discussion ensued, m 
which Messrs Dunning, McLachlan, Waterhouse, and Meldola 
took part, Mr Meldola called llie atlcntion of Ihe Society to 
the explanation of the subject given by Wallace in 1867, and 
exhibited some butterf!ic<i which Were the sole survivors of an 
old Indian collection, the greater part of which had been demo- 
lished by mites. Ihe suiviving sperinicn^ all belonged to pro- 
teclcfl genera DanaUy and y’d/rAo), jiroving that the 

quality which rendered thest: insects distasteful wa'J, to a certain 
extent, retained after death, 

Anthropological Institute, June 12 —Col. A Lane Fox, 
F R.S , vice-piesidcnt, m the chair — Mr W. J. Knowles, of 
Ballymlly, read a paper un some recent disLOvcnes of flint im- 
nlemenls, worked liones, /iiul oihei uhjet ts in a kitchen midden at 
B.dhnloy, CO Antiim — ^The director then read some notes on 
ciisinnis of the Caledonia women of Stuart’s Lake and h raser 
Lake Indians, and two legends of the Langley Fort Indians, hy 
Mr Gavin Hamilton, of the Hiid-^on Bay Company (communi- 
cated by Dr John Rae, h R G S ) — Staff Surgeon Messer, R N. , 
M D , then made somt intercsling nhservations on the subjeci of 
]joisoned arrows, as used by the South Sea Islanders, and the 
eflcLt«, moral anti phyiicaJ, of them on Europeans .and blacks — 
Mr. (j M Alkmson exhibiLc l fur the Rev J C. Roger, 
Rubbings from a Runic inscripLicm found on a si one in Cunnmga- 
buigh churchyard, Shcllantl Lies, and of a stone with Oghams, 
found five feel bi low the surface at Lunnas>ting, Shetland Lies. 

Victoria (Philosophical) Institute —'1 lie Rev LaacTajlor 
read n paper on the history of alphabets. De Rouge's great dis- 
covery has pioved that the alphabet is the oldest oisiing monu- 
ment ol human civilisation — older than the pyram ds, 1 here weic 
three stage-, in its invention ■— I Idengrams — pianres of thmgs 
2 rhoro;rauis — syinho’s of words and syllables 3 The letters 
ol the alphabet Alter giving a brief account of the ’labic w riling 
which was developed hy the Japanese out of the k hinesc, and by 
llic Cjjnioies out of the Cuneilcnn), he Went on to exj lain De 
Rouge s discovery of the mode in which the Semites had se- 
lected twenty -two Ittrers out of the 400 hgypiian hieroglyphics, 
and thus luimed that first alphabet which had been the parent 
of all alpli.ibeth in the world. He showed how all the alphabets 
of the woild were to be traced, by means of the Moabite stone, 
to tlicir source m the Ji^i^yptiaii hirroglyiihics }fc went on to 
explain the cauicb of alphabetic change . — l. 1 hose due to nature 
ol writing materials — clay, stone, papyrus, pjrchmeiit, palm- 
Icave'i. 2. TiidoUncc m the writing 3. Need of legibility 
Cami.hidok 

Philosophical Society, May 21 — Mr Pearson read a paper 
on one pas.sage in Hesiod and three in Ovid's Fasti, which he 
aaid he considered might be properly tested and illustrated from 
modem astronomy Aclnintmg, as is ofien averred, that many 
allusions of this nature in the classical authors are inaccurate or 
wrong, some he thought might be still found to have the stamp 
of truth about them Hesiod says (Op et Di 564 -67) That 
sixty days alter the wlnUr sulslice Aretuius rose during twilight 
in the evening Arctuiiis's position for January i, 1875, is 
given in the Nautirai Almanac as R A l>ih 901 55s , Dee 19” 
50' 22i" N If we cuiivert these data into latitude and h ngiludc, 
reduce the star’s longitude by alxiut 36^ 10", which, at the annual 
rate of 50' | for puces non will bring us to alioul 730 H c,, and 
reconvert the star’s new lonj^tlude and latitude into R.A xilti^ 
Dec , we shall find that the [lOsilion nJ the star in the early pait 
of the eighth century b c , which may be fairly lakcii to repre- 
sent the era of Hesiod, was something about 12h 6m R A. 
and 33“ 30' north dec. On Feb 20, at that time, in lal 384° 
N., about the situation of Ascra and Helicon, the sun woulo set 
about 5 40 r M , while Arctntus would rise above the honrxiu 
about 5 53 P M , a relative poBition of the two luminaries which 
fairly answer! to the words of the poet And while investigating 
the position of the star, Mr. Peatfion said he found he had unin- 
lenlionBlly explained, os he believed, the epithet late-setlmg,' 
applied to ArcluroB in Horn. Od E' 272. Arctums at t^t 
epoch would first have been viBible at the time of its morning 
setting about May 24, and would set June t at 3 30 a. m , July 1 
. at 1,32 A.M.j Aug. 1 at 11,30 F.M. During the early summer. 
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therefore, when the Greek seaman or agncultunst was often 
Hpending the nights out of doorSj the late time at which this 
brilliant star would set must have been quite unmistakable, and 
Ulysses is naturally described as keeping fais eye fixed on it while 
sailing eastwards, as carefully as he kept the Dear on his left. 
Again in the “ Fasti " of Ovid, 1. 654, 11 76, we are told that 
Lyra, or was last visible when setting in the evening, about 

February I “ Ubi est hodlc, quae Lyra fulsit hen?" Em- 
ploying again the method of calculation indicated above, we find 
on that day at Kome the sun would set about 5.10 r M., and 
Lyra about 5'44- ^he days at that time of the year are 

rapidly lengthening, while the star would set earlier every day, 
it is obvious that the date assigned fur the last appear- 
ance of the latter is nearly exact Ovid’s references to 
Arcturus are not at first sight so satisfiLlory. May 26th 
and Tunc 6th ("Fasti v 733, vi. 235) are both assigned ai 
the nrst days on which he is visible, probably by a mistaken 
reference to two different modes of calculating the time of a 
star's rising On May 26 the star would rise at 4 25 a m , on 
June 6 at 3 43 A M The sun on the former day rises at liome 
about 4.35, and on the latter at 4 30 a m. If we consider Ovul 
to have consulted two different authorities, one of which gave 
the true and the other the vj^iible heliacal rising of the star, no 
reasonable exception can be taken to the value of his state- 
ments. He makes, however, a remark about Capella which 
seems really erroneous He says (" Fasti " v. 113) that she rises 
on May ist, t e ^ is then first visible in the morning But at the 
time when Ovul lived she would, according to the mode of 
computation used in the previous examples, have risen about 
3 o A M , while the sun would not have risen until after 5 o We 
have a similar apparent mistake m Phny and Columella, nearly 
contemporaiics, who fix Arcturus' rising for the 23rd or 2 1st of 
February On that clay the sun would set at Rome about 5 35 
V M., whereas the star would not pass the honzori before 6 30 
r M They seem to have copied from Hesiod without any thought 
ThclatcMr F Daily, m his etluionof "Ancient Star Catalogues,” 
ubhshed m vol xiii of the Memoirs of the Royal Astronomical 
ociety, does not seem to have actually compared the positions 
there given to any of the principal stars with those which in the 
resent day we must suppose them to have then occupied As, 
owever, the present rate of change in the obliquity of the 
ecliptic would nave made it in the time of Eratosthenes (230 
H,C ) about 23° 43^, whereas that astronomer fixes it roughly at 
23'’ 5F, it Is to be hoped that, making allowance for inaccuracies 
in the MSS , such a process of verification may be attempted 
With some prospect of success , and possibly some explanation 
found of Ptolemy’s idea that in his time (A i) 14^) the amount 
of annual precesnon was only 36" — Mr. J W L Glaisher com- 
municated to the society a ten-figure table of the values of and 
with their logarithms from x — l to jf ^ 500 at unit inter- 
vals The table was intended to accompany Prof V W New- 
man’s table of and will appear with it m the Transai iions 
of the bocicty. 

Paris 

Academy of Sciencea, June 11. — M. Peligot in the chair — 
The following papers were read — On the densities of vapour , 
reply to M H Sainte-Claire Deville, by M Wurtz — On the 
atomic notation , reply to M, Dcrthelot, by M, Wurtz — Second 
note on the Ncuvelle Navigation of M Villarcemi, apropos of 
the interior sea of the Algerian Sahara, by M Naudin. He 
urges that the result would very probably be an immense pesti- 
lential focus The slope would be slight, and the depth of water 
in the border of the lake small A large portion of land would 
thus be alternately covered with water in the rainy season, 
and left dry m the summer , and with the mixture of salt and 
fresh water, bnght solar light, and tropical heat during two-llijrds 

the year, there would be active generation of organisms, the 
putrefaction of which must corrupt the air allround —Theory for 
boding the number of co-variants and contra- van ants of order and 
degree, given, linearly independent of any system of simultaneous 
forms containing any numl^r of vanables, by Mr. Sylvester. — On 
the rotatory polarisation of quartz, by MM. Soret and Sarasm 
They have extended their researches to the ultra-violet radia- 
tions, using the light had from induction sparks between cad- 
mium points and applying the spectroscope with fluorescent eye- 
lece. — Observations on the ovigerous tubes of the Phylloxera, 
y M. Boitean. — Results obtained at Cogi|ac since 1875, by 
the use of aJkalme sulpho- carbonates, by M. Moniliefert. — 
On the use of snlpho-carbonates, by M. De Georges —On a new 
electric lamp with oblique circular rheophoies, oy M. Regnier. 
He was led to this arrangement from having observed that with 


rheophores meeting angularly the most of the light was emitted 
at the summit of the angle The occultatlons — ^hitherto inse- 
parable from carbon discs — are suppressed, Each rheophore has 
its own clockwork marement, and the motors, pivoted, can 
oscillate with their respective rheophores. One is monccuvred 
by the operator, who puts the carbons in position , the 
other, command^ by a solenoid in the circuit, oscillates 
automatically, bringing the carbons in contact, or sepa- 
rating or approximating them at the proper time — M. Gance 
presented a new system of electro- magnets with multiple cores, 
in which M Camacho's tubular cores are replaced by small soft 
iron rods juxtaposed, and enveloping, two by two, the different 
layers of spiral , this gives certain advantages. — M. Trouv^ pre- 
sented an improved sound for wounds caused by fire-arms, — 
On the infinitely small displacement of a dihcdron of invariable 
size, by M Mannheim — llistoncal remarks on the theory of 
motion of one or several bodies, of constant or variable 
forms, in an incompressible fluid (continued), by M Bjerknes — 
On certain functions, similar tu circular funcllons, by M 
Appcll — Comparative study of observations by day and by 
night , second note, by M rerncr He nnda that azi- 

muthal observations by night have a degree of precision 
at least equal, if not superior to that of observations by day, 
and thinks they should forthwith be introduced into the piactice 
of gcoilcsy — On the determination of the zenith of a ship or 
point observed at sea by means of straight lines of height , In- 
sufficiency of the 7enuh or place of the ship called the most pro~ 
hablf . determination of a point nearest the true zenith, by M. 
Dertoi — Researches on the u^e of magncLo-eleclnc machincb 
wilh continuous currents, hy M. Gramme. With baths 
coupled in tension, M Wohlhdl, of Hamburg, got a deposit 
corresponding to 43 kilogr of silver per hour, while expending 
15-horse power on the machine M Gramme desenbes several 
cxpenmenl'i by himself of this nature. — Influence of a mechanical 
action on the production of various hydrates in supersaturated 
saline solutions, by M Gernez — On the new general method of 
bynlhesis of hydrocarbides, acetones, tiicc., by MM. Fried el and 
Crafts. — Researches on normal propylene, by MM Reboult and 
Bourgoin — Composition of a substance formed on an iron rod 
altered by a .Siemens gas furnace, by M Terreil. Under the 
simultaneous action of the oxidising and reducing gases of the 
furnace, the iron was transformed almosi wholly into anhydrous 
protoxide of iron. M. Daubr^e made some remarks on this — 
On the asparagine of amygdalene , hypothesis on its physio- 
logical r/>/e by M I’ortcs. 
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SOLDIERS’ RATIONS 

T hat Soldiers^ Rations are not without influence upon 
a campaign no one will dispute. It is not enough 
to have murderous weapons and big battalions to insure 
conquest nowadays, and in the last two little wars in which 
this country engaged these were indeed of secondary im- 
portance. The Abyssinian campaign, when our troops 
marched nearly four hundred miles across a rugged and 
unknown country, has been justly termed a victory of engi- 
neering, while the Gold Coast expedition, by reason of the 
efficient sanitary arrangements which reduced to a mini- 
mum the deadly effects of a terrible climate, may be fitly 
called a doctor’s war No doubt in the case of European 
struggles, far more depends upon ihe purely military ele- 
ment , but if the Prussian needle-gun contributed m a 
great measure to the defeat of the Austllans at Sadow.i, 
it IS none the les^ true that the famous Erbswur^t^ or pea- 
sausage, of the Germans had much to do with their 
maintaining the siege of Pans during the long cold winter 
months of that capital’s investment. 

It is a little difficult to institute comparison between 
the nutritive qualities of the lations served out to soldiers 
m various countries. A soldier in the field, whether 
marching or fighting, must put forth more muscular 
energy than in times of peace, and according to 
Dr. Pjikes and other authorities, it is the mlrogen 
in his food, more than anything else, that is neces- 
sary to the activity of the muscle, and this is required 
in greater quantity in proportion to the increase of work. 
That hard labour can be performed for some time without 
any increase of nitiogenous diet is true no doubt, but in 
this case it is at the expense of the nitrogenous consti- 
tuents of other paits of the body, in the neighbourhood of 
the muscle, and it would be impossible for a man to con- 
tinue such labour for any length of time. Whether the 
nitrogenous matter he assimilates is contained in meat 
or bread seems to be a matter of little impoit An English 
soldier who gets a three quarters of a pound ration of 
meat daily is said to be no belter off, as regards the 
nutritive character of his diet, than a German soldier, 
whose staple food is rye bread, and this one can well 
believe, looking at the constituents of the two food-stuffs. 
Meat from a lean animal, contains but 128 per cent, of 
nitrogenous matter, whereas samples of rye which have 
been analysed, have been found to contain as much 
actually as 15*8 of the same body. Moreover, the amount 
of water in a pound of meat and a pound of bread is a 
matter that must not be overlooked, for while in the 
former it amounts to 57 per cent., in the latter case 
It is only about 40. As, too, a loaf of bread consti- 
tutes of itself a very perfect diet, the starch and fat 
It contains supplying the calonfiant or heat-producing 
matter necessary in animal food, we may assume that 
troops fed upon good bread are as well off as those 
supplied with more costly rations. At the same 
time it cannot be denied that different climates and 
different conditions have a vast influence upon dietaiy, 
and while British soldiers require a goodly allowance of 
tneat to sustain their energy, the Turk rarely tastes such 
Vou XVI.— No. 400 


food from one week to another. In fact, in the Moslem 
soldier we have the most easily satisfied of beings, so far 
as the commissariat is concerned. He does not even 
require bread, but will fight for weeks and months 
together upon rations of meal or bruised Indian corn, 
which serves him indifferently for breakfast, dinner, and 
supper The Russian has rather better food, although 
from oiir point of view his fare may appear frugal enough. 
Two pounds ol black bread and a quarter of a pound of 
fresh meat, or bacon in lieu thereof, with garlic, salt, and 
plenty of tea, seem to be the daily rations of the Czar’s 
soldiers, though a coai sc sweet bean, known m this 
country as the locust bean (Johaiinisbrod), is occasionally, 
also employed as food. 7'hcrc is no knowing what the com- 
position of Russian bread is, but assuming U to be for the 
most part of rye or Indian corn, there should be little 
difference between the nutritive qualities of the rations ol 
the Turks and Russians, supposing, that is, the soldiers in 
both cases receive pretty well as much as they can cat. 
There is enough nitrogenous matter to make muscle 
and bone, as well as sugar and starch, or non-nitro- 
geiiousi bodies to supply animal heat and to support 
the respiratory organs. Taking milk as the most per- 
fect food we have for our standard, which ni.iy be 
said to be made up of nitrogenous matter, oil, and 
sugar, wc find that the proportion of nutritive, to heat- 
producing, or calonfiant, matter, is as one to two. Beans 
and peas come next in order to milk, the pioportion here 
being as one to three, while in oatmeal it is as one to five, 
and m rye, wheat, Indian corn, &c , as one to seven or 
tight. Thus the Turk and the Russian being fed mainly 
upon rye and Indian corn derive equal benefit from their 
rations, although the Muscovite soldier gets additional 
energy, no doubt, from the small raiion of meat allowed 
him, 

The highly nutritive character of pea-flour at once 
points to the raison d^^tre of the pea-sausage of the 
scientific German soldier This newly invented food- 
stuff consists, as our readers probably know, of peamea 
and bacon fat, suitably seasoned, and pressed into skihs 
and boiled The ordinary daily ration of a German 
soldier is 2 lb. of rye bread and a dinner of soup, which 
sometimes has a piece of meat floating in it, but generally 
does not , this, together with a scanty stipend, which 
barely suffices to buy him a cup of coffee in the morning 
and a herring, or salted cucumber, to eke out his bread 
with, constitutes the whole of his allowances. In the last 
European wai, these comestibles were replaced during 
some portion of the campaign by the Erbswurd^ and 
there cannot be a doubt that the health of the Teuton 
army was improved by a regular and sufficient supply of 
this suitable food, while at the same time it greatly sii%^ 
plified the commissariat service of the invaders Butchers, 
bakers, army ovens, and cooking pontoons were for a 
while dispensed with, and thus it was possible for corps 
and regiments to move, when necessary, without a great 
deal of impedimenta. Moreover, as we have seen, the 
pea-flour gave that extra nutrition which troops subject to 
unusual exertion, coupled with exposure to cold and frost 
required. To the English palate the pea-sausage had 
an unmistakable taste of tallow, and there is no doubt 
that all kinds of fat and grease were employed in its pro- 
duction when die supplies of bacon run short. Ammal 
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fat of some kind was, however, absolutely necessary lo 
supply the system with heat, and combining the former 
in this way with pea-flour was a most happy idea. The 
pea-sausage might either be eaten cold in the condition 
in which it was issued to the soldier, or made into a sort 
of soup With boiling water. 

And here we may mention a circumstance of especial 
interest to scientific men, in connection with the manu- 
facture of this new food The Erhswnrst was produced 
in such huge quantities, that it was found to be absolutely 
impossible lo procure a sufficient number of skins and 
bladders to contain the preparation All sorts of substi- 
tutes were tried. Oiled fabric and vegetable parchment, 
as well as other waterproof materials were essayed in 
vain, for an envelope was required which w.is elastic and 
unafTecled by boiling water. At last a chemist stepped in 
and solved the problem. He proposed the use of gelatine 
mixed with bichromate of potash, or in other words the 
process employed by photographers now-a-da) 3 in pro- 
ducing what arc termed carbon-pnnls. It is well known 
that if a solution of gelatine and bichromate of potash is 
spread upon paper and exposed to light, the gelatine be- 
comes insoluble in a very short tune, and will effectually 
resist the action of cold or hot water to dissolve it, this 
principle being in fact that upon which photographic prints 
are produced, the portions of a surface which refuse to 
wash away, constituting a picture. This same mixture 
was used for treating the sausages. The food was pressed 
into proper shapes and then dipped into the bichromatcd 
gelatine solution, after which it was exposed to daylight 
for a couple of hours, when the gelatine formed a tough 
skin around it, capable of being boiled with impunity. 

Turning to the Dritish soldier wc find in him the most 
daintily fed of all warriors, unless it was the Servian in 
last ) ear's war. If we are to believe special correspond- 
ents, the rations of the Servian soldiers were almost 
unlimited, and furnished a striking contrast to the fare of 
the frugal Turks An oka, or 2 J lbs. of brown bread, half an 
oka of fresh mea'", together wuh a modicum of nee, meal, 
and paprika was the daily ration, the last-named comes- 
tible being employed for making soup , the po/ au-/tu^ so 
we \verc assured, was Lo be found simmering in camp from 
early morn till noon, and then only came off to make room 
for the coffee kettle The Servian soldiery, too, usually 
had a ration of spirits called shvovilcb, or plum brandy, 
allowed them, and yet withal they had no such powers of 
endurance as the maizc-fcd Turks, in this country a 
soldier's ration is three quarters of a pound of meat and 
one pound of bread, which is supplemented in war time 
by a quarter of a pound of cheese, together with cocoa or 
tea. sugar, &c. In the Crimea there was a standing order 
that hot lea should always be kept ready when practicable, 
so that the men might partake of it at any time, and in the 
Ab)S 5 inian and Ashantce campaigns the camps were 
never broken up of a morning before the troops had been 
supplied with a cup of warm coffee for breakfast. Tea 
and coffee exercise the same effect upon the system as 
wine and spirits, but their stimulative action is Jess 
marked, and our commanding officers are enjoined never 
to issue a ration of spirit except under extraordinary 
circumstances, as in the case of distretiaing marches, or 
when troops are engaged in the trenches or up at the 
front And yet, as we have said, with this apparently liberal 


feeding, our men do not receive so much actual nou- 
rishment or nitrogenous matter as the German soldier, 
whose mainstay is the 2lb. loaf of black bread he receives 
daily. The meat, bread, sugar, &c , received by our 
soldiers in the Crimea yielded, we are told by the Royal 
Commissioners, but 23-52 oz of nutritive piinciple, while 
Germany gives her soldiers 32-96 oz, which is still 
further increased when the latter are fed on such highly 
nitrogenous diet as the pea-sausage. The Turks, poir 
as their food may seem to us, probably derive as much 
nutriment from it as English troops from iheir bread, meat, 
and cocoa, for weight for weight, the Turkish rations 
contain more nitrogenous matter. If, loo, their meal is 
what IS teimcd * whole flour it will, since it includes 
the husk, contain more nitrogen still, and, like oatmeal, be 
one of the most generous foods known. Our Scotch 
troops, we fancy, would be litile the worse if fed solely on 
porridge for a time. The reader may remember Lord 
Elibank’a retort on Dr. Johnson's definition of oats as the 
food of horses in England and of men in Scotland : 
“Ye=,” said he, “and where else will you find such 
horses and such men ? * A growing soldier, hard at work 
all day at gun-drill, or other laborious work, does not buy 
extra meat when he is hungry, but foregoes his beer at the 
canteen for another pound loaf, thus approaching his diet 
very nearly to that of the German warrior, whom we have 
shown lives almost entirely on bread and enjoys the 
most nutritive fare At the same time it is necessary to 
bear in mind that the conditions under which a man lives 
must guide the nature of his food. A man inhabiting a 
cold climate such as ours, requires more animal food than 
would be the case if he lived m a country nearer the 
equator, and British troops, we fear, would loose much 
of their energy if fed altogeiher on farinaceous food. 
But as we have striven Lo show, it is not always a so- 
callcd liberal diet which alTords the soldier the greatest 
quantity of nutriment. H. Baden Pritchard 


GEIKIE\S PHYSICAL GEOGRAPHV^^ 
Elemt niary Lessons in Phy.\tcal Geography. By Archibald 
Geikic, LL D , F. R.S , Murchison ProJessor of Geology 
and Mineralogy in the University of Edinburgh, and 
Director of the Geological Survey of Scotland. (Lon- 
don Macmillan and Co , 1B77 ) 

our knowledge of natural phenomena widens and 
our insight into the character and mode of ope- 
ration of the forces which give rise to these phenomena 
becomes more profound, we are called upon from time 
to lime lo take a new survey of the fields of inquiry 
and lo reconsider the principles on which Ihe useful, but 
necessarily more or less arbitrary, classification of the 
natural history sciences is made to depend. To instance 
a notable example, the time-honoured division of the 
thiee kingdoms in nature'^ has now, by almost universal 
consent, been abandoned m favour of a more logical 
grouping of the objects of natural history science 
depending on the presence or absence in them of the 
principle of life, and hence has arisen the term biology lo 
include botany and zoology, while mineralogy, released 
from an unnatural bond, seeks and finds new alliances 
with those branches of knowledge, crystallography, 
chemistry, and petrography, with which it has so many 
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aod such intimate relations. Etymological purists have 
indeed cavilled at the term *' biology,” and the opponents 
of change have disputed its fatson d^ktre^ but it is im- 
possible to deny that its invention was the natural con- 
sequence of the growth of juster views concerning the 
relations of living beings to one anotherp or that, on 
account of its hiDess, it bids fair to survive all hostile 
criticism. 

Now m the same way that the development of our 
knowledge of the lowest forms of life has led to the 
breaking down of the unnatural barriers between the 
animal and vegetable kingdoms, and the union of 
all the analomical, physiological, systematic, and a.ti- 
ological branches of our knowledge of living beings 
into the federal republic of biology, so the growth and 
establishment of a juster geological philosophy has 
greatly modilied, and indeed almost revolutionised, our 
conception and treatment of certain branches of geo- 
graphical science. 

For more than half a century the principle which 
demands that I he geologist shaJl interpret the past his- 
tory of the globe by means of a constant reference 
to the operations now going on upon its surface, has 
been steadily gaining ground ; and this postulate may 
now be said to have taken its place as the very corner- 
stone in all geological reasoning. Dut if geology has 
thus to own her dependence on geographical know- 
ledge, she has more than requited her obligations by 
the new vitality which she has infused into her sister 
science. It is not too much to assert that the growing 
conviction of ihe necessity for a more systematic, a more 
searching, and a more accurate investigation of the phe- 
nomena of the globe and of the forces by which ihey arc 
produced — a conviction which has prompted the despatch 
of expeditions for carrying out carefully organised ic- 
bcarches both on sea and land — has been to a very 
great extent created and fostered by the revelations of 
glaring imperfections in our knowledge of the earth’s 
existing economy which are continually being made by 
geology. 

The woik before us is an example of the treatment of 
geographical questions from thcpointof view of a geologist, 
and we arc not surprised to find, that its author is evidently 
strongly actuated by the conviction of the necessity for 
a broader and more vivid presentation of the action and 
reaction upon one another of the various forces operating 
upon the surface of the globe, than is usually found in 
works on physical geography, in order to convey a just 
idea of the character and significance of the features 
which It presents. Thus, in the introductory chapter, 
after referring to that complex interplay of agencies by 
which the fluid envelopes of the globe are maintained in 
constant circulation, and the elements of its solid crust 
made to pass through ever-varying cycles of change — 
a series of phenomena which has suggested to the 
profounder thinkers of all ages an analogy between 
our planet and a living being — the author goes on to 
say . — 

“Now this life of the earth is the central thought 
which runs through all that branch of science termed 
physical geography. The word geography, as ordinarily 
U5^, means a description of the surface of the earth, 
including its natural subdivisions, such as continents 


and oceans, together with its artificial or political 
sub divisions, such as countries and kingdoms. But 
physical geography is not a mere description of the 
parts of the earth It takes little heed of ihe poli- 
tical boundaries except m so Jar as they mark the 
limits of different races of men Nor does it confine 
Itself to a mere enumeration of the different features of 
the surface It tries to gather together what is known 
regarding the earth as a heavenly body, its constitution, 
and probable history. In describing the parts of the 
earth — air, land, and fca — it ever seeks to place ihem 
before our minds as to make us realise not only what 
they are m themselves, but how they affect each other, 
and what part each plays in the general system of our 
globe Thus physical geography endeavours to picsent a 
vivid picture of the mechanism of that wonderfully com- 
plex and harmonious world in which we live ” 

In that easy and graceful style, of which he possesses 
so perfect a mastery, the author proceeds in subsequent 
chapters to give a sketch of those vast fields of know- 
ledge which are opened up to us by this method of look- 
ing at the phenomena of the globe The book is exactly 
what it professes to be — a series of elementary lessons ; 
but, while it may be read wilh profit and delight by any 
fairly-taught schoolboy, ii will not be found wanting 
in instruction and suggcstivtness for more advanced 
students. On ^ome questions, as for example that of 
the nature and causes of the great movements of the 
atmosphere, the author has been particularly successful 
in embodying Within a very small compass a mass of 
information which the student could otherwise gam only 
by the perusal of a number of special treatises To 
teachers of elementary science who desire a model on 
which to frame their lessons for beginners, so ns to secure 
their attention and interest and to arouse the enihusinsm 
of such among them as are capable of that sentiment, 
we very heartily commend this admirable little book. 

The author points out in a note that the subject of 
physical geography, as here treated of, is conterminous 
with that division of, science for which the name ol 
physiography has been suggested The advances made 
in recent ycais m the study of physical astronomy and 
the relations which have been established between ce- 
lestial and terrestrial objects by the development of 
spectrum anal} sis and the study of meteorites, taken m 
connection with that strongly-felt necessity for a deeper 
insight into the mode of operation of the forces operating 
upon the suiface of llic globe, both from within and with- 
out:, which geological research has auakenad, have inde- 
pendently suggested to many thinkers the desirability of 
permitting certain portions of natural knowledge to crys- 
tallise around a new centre. The importance of this new 
science thus growing up on the confines of geography, 
geology, astronomy, and biology, and linking them aJL 
together, a science the study of which would form the 
most fitting preparation for the detailed pursuit of all 
and each of the natural sciences, was long ago pointed 
out by Prof. Huxley, and in a course of lectures delivered 
in 1870 he sought to illustrate the objects and methods of 
this latest-born member of the family of the natural 
sciences. In that most excellent of geological text-books, 
Prof. Dana’s “ Manual of Geology," the term *' physio- 
graphy" is also employed, in the same sense as advocated 
by Prof. Huxley. Nor is the use of the term confined to 
English writers, form several of the best German manuals 
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of geolbgy, such as Dr. Hermann Credner's “ Elemente 
der Geologic '' and Dr F. von Hochstetter’s ** Die 
Erde nach ihrer Zusammensetzung, ihrem Bau, und ihrer 
Bildung/' the necessity of this term physiography is 
admitted and its use justified. Like the term biology/' 
that of " physiography ” may not improbably meet with 
some opposition on its first introduction, but as the im- 
portance and connection of the branches of knowledge 
which it embraces become more widely appieciated, the 
necessity and convenience of the name will doubtless 
make themselves very generally felt. In conclusion, we 
cannot part from the little book which has prompted these 
remarks without taking the opportunity of congratulating 
the author on his success in presenting to the public, in a 
form at once compendious and popular, the outlines of 
this very important branch of science. J. W J. 


rilh LABORATORY GULDi: 

A of R} (irRcnl Chi mishyjor CoHe^ts a ml Schools. 

Specially Auam^td for Ai^ruuliural Simieut^ liy 
Arthur Herbert Lhuroh, M.A., Professor of Chemistry 
in the Agricultural College, Cirencester. Fourth Edition, 
revised. (London John Van Voorst, 1877.) 

fact that Prof Church’s Laboratory Guide” 
X has reached a fouith edition is a proof that the 
work has been found useful by that class of students for 
whom It IS specially arranged Notwithstanding this fact 
we cannot regard the book as occupying other than a 
second-rate position in the literature of applied che- 
mistry. The aim of the ” Guide ” is (i) to place before 
the student a senes of lessons in chemical manipulation 
in working through which he shall obtain a practical 
knowledge of “ some of the chief truths learnt during the 
course of lectures on inorganic or mineral chemistry , ” 

(2) to instruct the student in qualitative analysis with 
especial reference to the analysis of agricultural products , 

(3) to lay before the more advanced student a number of 
processes for the quantitative analysis of agricultural sub- 
stances, food stuffs, manures. See. The first part of the 
work comprises a number of fairly well chosen examples in 
chemical manipulation, preparation of gases, and exami- 
nation of solid substances. What we should most object 
to in this portion of the Guide" is want of method. A 
few blowpipe experiments are introduced here and there, 
followed, perhaps, by a short descnption of one or two 
rough experiments illustrative of the manufacture of 
superphosphates ; these are succeeded by desultory tests 
for sugar in milk, by casual semi-quantitative experiments 
on bread, and 60 on. To a student without any know- 
ledge of chemistry such a course as that sketched in the 
First part of the “Guide" may be of use, although we 
think more care would require to be shown in the selection 
of experiments ; but the book assumes that the student 
SLCcompanics his practical work by attendance on lectures ; 
surely then the practical course ought, from its very com- 
mencement, to be systematic and progressive. The directions 
given in each lesson are, as a rule, too meagre ; without the 
constant superinlendence of a teacher we doubt whether 
the beginner in practical work could make much progress. 
In some cases the directions are so vague and inexact as 
to be positively misleading witness the method for de- 


tecting alum in bread (p, 43). Part II. treating of quali- 
tative analysis has the same failings as Part I. ; it is not 
exact and definite. The author, in his introduction, 
especially announces that the work is limited in its aim, 
so that we cannot find fault with him for not including 
tests for all the metals ; but so far as it goes the informa- 
tion given, and the system of teaching pursued, should 
have been definite, condensed, and such as would tram 
the student in habits of accuracy. No doubt the reac- 
tions detailed are true so far as they go ; the schemes of 
analysis are tolerably good, yet there is about it all a 
slipshod appearance which stamps the work with an 
unsatisfactory character. 

The processes of quantitative analysis are chiefly such 
as are required in the examination of agricultural pro- 
ducts, and substances used in manufacturing manures, of 
a few leading food stuffs, of soils, and of waters. As the 
author has not wished to produce a large work, he has 
limited himself to a description of methods of analysis 
“intended only for the particular case mentioned these 
processes “ may fail if . . other substances be present 
than those here supposed." We cannot help thinking 
that this IS oxacily what he ought not to have done ; if 
the book IS to be a guide to the student, if it docs not 
pretend to the place of an encyclopjedic reference book, 
then processes of i^eiuml applicability, should have been 
selected, processes which would illustrate the application 
□f the general principles of analysis, not processes which 
the student is to learn by rote, and which he will therefore 
come to regard in much the same light as that in which 
the rook views her book of receipts Many of the pro- 
cesses, regarded simply as prescriptions, are faulty or 
very meagre. Who would apply the volumetric Uranium 
method for determining phosphates in the manner de- 
scribed on pp 157, 158? Aided only by the description 
of the volumetric method for determining chlorine given 
on pp 159, 160, who could ever hope to perform an exact 
estimation of that element? Fiom what is said on p. 150 
one would suppose that “reduced phosphates" can be 
readily determined with something like accuracy Th 
report of the British Association Committee has shown 
that no method for even approximately determining these 
phosphates has as yet been introduced 

The processes for the analysis of milk, cheese, and 
butter are extremely meagre. Now that we are possessed 
of really good and reliable methods for analysing these 
food stuffs, the introduction into a manual of vague and 
sketchy methods is almost worse than the omission of all 
methods, whether good or bad 

One point there is in which Prof Church deserves all 
praise, namely, the employment of a systematic nomen- 
clature. The system adopted is that first employed in the 
works of Roscoe, and of Harcourt and Madan, and now 
adopted in the Journal of the Chemical Society, in WAtts's 
DtcUonary^ and m most of the modern treatises. This 
system, ahhough not slavishly bound down by rule — 
although It allows one to say sulphate of zim as well as 
simu- sulphate^xs founded on certain definite ideas, and 
has, at the same time, shown itself capable of expansion 
with the needs of an increasing science. 

The system is, moreover, nearly identical with that 
employed by the German chemists Prof Church has 
done well in making use of it. 



yutte 28, 1877] 


NATURE 


161 


OUR BOOK SHELF 

Researches on the Glciaal Period. By P. Kropotkin. 

First fascicule. 837 pages in Svo, With Maps and 

Woodcuts in a separate brochure. {Memou^s of the 

Russian Geographical Society, vol. vii., 1876) 

The book consists of two parts. The first is a detailed 
account of a journey in Finland and a short visit to 
Sweden, both made in 1871 under the auspices of the 
Russian Geographical Society, for the special purpose of 
studying the glacial formations and the o^ar (cskers or 
kames). The second part is an inquiry into the meaning 
and value of various evidences of the glacial period — the 
Btnation of rocks, the forms of rocks and mountains, the 
boulders, the loose deposits, and the moraines and osar. 
Out of the seven chapters into which this part is divided 
only the three first (sketch of the development of the 
|{lacial theory, stnation, and forms of mountains) appear 
in this fascicule, and the two last (loose deposits and their 
classification, moraines, and o^ar) arc summarised at 
length in an Appendix 

The first fascicule is illustrated by a hypsometric map 
of Finland (southern half) with all known osar shown 
upon It ; by a map of the most interesting, csker Piin- 
gaharju, five miles long , by fotnc; other maps and sec- 
tions of less importance ; by a section on a large scale of 
the loose deposils along the Tavastehus- Helsingfors 
Railway, and by ninety woodcuts, a large part of which 
are sections of osar. 

The mam conclusions as to the glaciation of Fin- 
land are in accordance with those arrived at by 
Messrs Erdmann, Wiik, Helmersen, and Schmidt, viz , 
that this low table-land, continuous along its north-western 
and southern borders with two low and flat border- 
ridges, was covered with an immense ice-sheet which, 
creeping from Scandinavia, crossed the Gulf of Bothnia, 
traversed Southern Finland in a direction south by east, 
crossed the Gulf of Finland and crept further on in the 
Baltic provinces. The numberless stri[e, the positions 
and directions of which exclude any suspicion of their 
having been traced by floating ice, the stnation on the 
islands of the shallow gulfs, together with that of the 
Onega basin, the Neva valley, and the Baltic provinces, 
the uninterrupted sheet of till, i e., of a true unstraiified 
and unwashed morainic deposit covering Finland, the 
numberless moraines parallel to the glacial striJL, and 
hundreds of other evidences, settle the existence of such 
an ice-sheet beyond any doubt As to traces of marine 
formations, there are none above a level of about loo to 
120 feet; only local lacustrine deposits cover the till 
above this level. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents Neither can he unde/ iahe to return, 
or to correspond unth the writers of, r^ected manusentts. 
No nohee rj taken of anonymous communuations. 

The Editor urgently reacts corrapondents to keep their letters as 
short as possible. The pressure on his space if so great that tt 
IS impossible otherwise to ensure the appearance even of com- 
munuations containing interesting and novel fads ] 

Indian Rainfall and Sun-spols 

I HAVE observed no notice m Nature* of an important (li<scus- 
sion which took place a month ago at one of the Koval Series's 
meetings on Dr. W. W. Hunter^s report on the cycle of rainfall 
in India, and its coincidence with the periods of eleven yeorb 
discltued by sun-spot ohservations. As one interested m solar 
research I have carefully considered that report, and I think 
the author has made out a case within the limits which he assigns 
to himself The application of the mathematlcii law of errors 
has not altered^ this opinion in my mind, and from a coruTdera- 
tlon of the whole subject 1 havh led to the followiiifg 

conclulons : — In th6 fint place I would remark that in certain 

' Saa abitrect of Gan Strochey'a paper on Another page. 


meteorological elements, of which the rainfall throughout the 
world ia probably one, and the barometer in these latitudes is 
another, oscillations which we regard as non-periodic, are very 
large compared with periodic variations, The consequence wiJl 
be that in dealing with a senes of barometne observations 
in these latitudes, the mean difference of individual obser- 
vations from the mean of the whole series, or m other words, 
the mean irregularity, will not be materially modified by the 
introduction of the comparatively small semi-diurnal variation. 
Blit this IB no argument against the existence of such a vanation, 
nor IS the fact that at Madras the mean rainfall irregularity is not 
greatly reduced by the introduction of an eleven-yearly cycle 
any argument against the existence of such a cycle As a 
matter of fact, this mean irregularity reduced^ although perhaps 
not very markedly, by the introduction of this cycle. The true test 
of a physical cycle is its repetition, and, since in the present im- 
portant aspect of this question we cannot, perhaps, calmly wait 
for other sixty- four years* observations before venturing a con- 
clusion, let us now endeavour to break these sixty-fiiur years 
up into penodi, and see whether we obtain any haces of physical 
persistence from this merhnd. Grouping, as Dr Hunter has 
done, the sixty-four years’ Madras rainfall into series of eleven 
years, beginning with the first in 1813, we obtain the following 
table I — ■ 


Years 

employed 


A 1 S 1 3-a I 
li 

C iBjs -4'! 

D 1846-56 

E 1857-67 
F 1 868 end 


Year of Series 


U* 47 44 76 
|7U Hi Bo yg 
5a 95 40 50 

y 43 1 

Whole period I41) 1 '49 a 


|45 iil^a 4i|5(i cm[4i 1663 56'?^ ^5^6 3^70 U1I47 n 
7a 56 oil6o 73j8B 41 37 Bg 36 B7jia 43I44 45 


*9 a^ijj 0351 07,50 ^5 50 ia'l6 40 •)« -*0 


4 7G 

55 Ml 
74 lo) 

56 J 


39 30 BB 64 i-i '71 N IS 0 J 43 an 
17 6437 i9j3B i 9154 47 2 |'4i 64 


5O 35 71 <'7151 8j 


50 9 SO 4 54 4 


|6j 37 la'al 4y| 

53 9 43 a Ij7 o 


^9 6i 26 6a 

^7 I1I39 DO 

^'5 16'' J0 05 
3» 32! 46 P*) 
SI 39I24 37 


In this tabic 3, 4, 5, 6, 7 embrace the maximum rain/aJJ 
group, and 8, 9, 10, 1 1 the minimum rainfall group, and the 
sun-spot maximum occurs generally about the beginning of 3, 
and the sun-spot minimum a little before ir. 

We have, tnerefore, taking the means of the five maximum 
rainfall years a result 53 4 for the whole six senes, and also, 
taking the means of the four minimum rainfall years, a result ot 
41 '6 for the whole si\ senes 

But we can obtain similar results for each individual senes as 


under — 

M.iN («raup 

]Min Ciroap 

Series A 

54 7 

50 8 

M 11 

51 3 

34 7 

M C 

S4 3 

47 5 

M D 

53 7 

39 b 

E 

42 6 

41 2 

» F 

63 8 

29 3 (incomplete.) 


We have thus considerable evidence of repetition. In con- 
nection with this It will be uiteiev,ting to sec if tbere is any other 
physical difference indicated between years of maximum and 
minimum spots besides mere difference of rainfall Now a very 
mteresUng additional peculiarity has been indicated by General 
Sirachey, who has observed that the conception of a cycle of 
eleven years introduces a decidedly diminished mean cyclical 
deviation fur the minimum period. General Strachey has, no 
doubt, likewise remarked that thiis u> not chidly due to those 
particular years that are nearest the sun spot minimum. I 
do not, however, see that we have any right in tracing a 
connection between solar epochs and rainfall values to insist 
ihat the minimum of the one shall correspond absolutely with 
the mmimum of the other, and the maximum of the one witll 
the maximum of the other. In conclusion, the fact that the 
introduction of a solar cycle diminishes considerably the devia- 
tion for minimum years is one of very great interest, since it is 
these very years that have become so practically important, 1 
trust, therefore, that further attention will be devoted to this very 
interesting inquiry. Balfour Stewart 


Natural Hietory Muueuma 

1 AM sure that maov readers of Nature will heartily thank 
Prof Boyd Dawkins nir hia valnable articles jnst published m 
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^our lonmal on the need of cBtablishinfr natural history muBeums 
in the principal towns of our country The ideas set forth cannot 
fall to be reciprocated by a largely increasing number of students 
whOp like myseir, arc suffering under the disadvanlagci of not 
having local museums for ref^erence and m which to compare 
specimens and examine the vanous natural history objects which 
1 wib>h to study in addition to a museum, I think such build- 
ings should cuiUaui lecture-rooms specially fitted up fur Gcientific 
lectures, as the value of able discourses is frequently lost for 
want of clearness in iHustralion 

The professor cannot over-estimate the value of museums, as 
every lover of natural history cannot he a collector , but every one 
in full possesBiun of his faculties can observe so far as he has the 
power of seeing, and if he cannot examine the wide held of 
nature for facts he will at least examine the proofs of them m the 
museums, if at hand. 

A few peisonal observations may serve to show the difficullies 
under which the so-called working classes have to labour m the 
pursuit of knowledge 

Some years ago 1 began to study the works of Sir C Lyell 
and other authors on geology, and while so engaged I many 
times travelled eighteen mile^ alter a hard day’s work to compare 
speciineiifl in the old museum, St. Peter' Street, Manchester I 
had tabular views of the characLi nstic Rritisli fossiN at hand, 
but as peifect specimens only are hgured, 1 experienced a doubt 
and uncertainty pretty nearly in everything I Wiinted to CLmpare, 
while in the inuseum I could find the actual specimen sought 
after with which to correlate those of my own, The hash of 
satisfaction experienced by a collector on compinng his objects 
with those in a well-arranged museum is indeed very great, and 
there are few things more likely to stir him up to renewed efforts 
I 3 ut the interest ol museums is not confined to the collectors of 
natuial history objects , it extends to every man w^ho reads and 
cares to master the objects about which he reads In this way 
hia knowledge of things becomes real and he expresses himself 
with confidence, and in many cases lias decided while others are 
thinking. To show further the need of museums 1 may state a 
fact perhaps not gcnei ally known, that in one place in the north 
of England a large number of science students have formed 
themaelves into an itinerant socielv moving from place to place 
to suit the cunvcniciice of tticvnnous members who reside apart 
The meetings are generally held at a respectable inn on Sunday 
evenings, at which papois are read by ihe mure ainbiliuus inem- 
liLis, and any inlcrcstiiig objects named, which •some of the party 
never fail to bring up, and their habitat decland 

Iflhe corporate bodies or the educational deparluient of the State 
would only undcriake to provide museunix in the principal towns 
of our country 1 feel sure that the cry of continental superioriLy 
would soon vanish At home we have the materials out of 
which the philosopher and the artisan can ipiu the fibre of future 
greatness by rightly directing the forces of nature, but the isolated 
Jragments want collecting and receptacles providing in which to 
<.Lore them. Many lives like that of llie ilanff naturalist could 
be written if only known, and Prof. Dawkins could not have 
fixed on a centre of operation more favourable from which to 
Login than that of Oldham Men more selfishly removed above 
praise, working for science fonts own sake, he cinnot find, and it 
Ih a pity that they have not a common repository 111 which to 
store their invaluable collections beyond their own lull cabinets 
1 hope the professor's at titles will be a means of calling attention 
to the desirability of establihhing museums for the better dif- 
fusion of scientific knowledge 

I wriic from the point of view obtained by my own experience 
u a working man who has done his best to educate himscir, 

AVm Watts 

Corporation Waterworks, Oldham, June 16 


Koenig's Tuning Forks 

On vient d'attaquer en Aneleterre I'exactitude du dupason 
officiel franifaia. Mr Alexander J Ellis ay ant trouvt! cjue les 
notes d'un lonomcire, compose de 65 anches d’harmonium et 
conatruit par Mr. Appunn, ne s’accordaient paa avec cc diapason, 
a cm devoir declarer dans un mcmoire public par le JourntU of 
the Society 0/ Arts (25 Mai, 1877), ct dans votre journal (31 Mai, 
>877). que le La^ normal fran^ais donnait non pas 870 vibra- 
tions simples, comme on I'avait cm jusqu’& pr^nt, mais bien 
87B TibimtloDB umplea 

Mr, Ellu aysnt constate de plus que les diapasons de ma con- 


struction a’accordalent parfaitement avec le Lag rran9alB, n*a pss 
heaiie ^ affirmer que tous ces diapasons, y comprls ceux de mon 
grand tonomt;tre, qu'il n'a probablement jamais vus, et en tout 
CBS jamais pu examiner, ctairnt n^cescBirement incxacts, 
N’ayant pas i ma disposinon I’lnstrument dont s'est servi Mr, 
Ellis, I’avoue que je me serais trouve absez embarrasstf pour dire 
imm6iiatcment, par ou peche cct instrument au point d'avoir 
donne entre les mains de Mr. Ellis dis resuUals ei extraordi- 
naires , heureusement je me suis rappelc une lellre de M. 
Helmholtz Mr. Appunn et publiee par ce dernier lui-m^me 
dans unc brochure sur les theories acoubliques de M Helm- 
holiz, cede IcUre concernc justement un instrument de meme 
nature du mcme construcleur et cxplique suffisamment les sur- 
preiiantes decouvertea de Mr Ellis " J'ai examine a plusieurs 
rcfinses votre tonom^tre/' ^ci It M. Helmholtz i Mr Appunn, "et 
jc Gina eftonne de la constnnee de sea indications Je n'aurais paa 
LFu que lea .inches pus^ent donner des sons nussi constants que 
ceux que donne I'appareil, grace i. votre methodc pour r^gler le 
vent L'lnslrument vane un pen, il cst vral, avec la tempera 
tiire, comme feraient aussi des diapasons , on ne peut done s'en 
scrvir pour la determination des nombres absolus de vibrations 
que lorsqu'on peut travaillcr dans unc piece qui nVst pas ebauff^ 
par un pocle JVi comptc lea biiUcmciiLh fi i'atde d'uil chrono- 
mLlre nstronomique, et je crois que votre pendulc a secondes a 
Lie ie,^erement inexact, car, si les nombres de battementa s’ac- 
cordent tr^’i bien entre eux, lenumbre absolu cn a cL^ non pas de 
240, mais de 237 a la minute La tcmpcValure, qui cuit assez 
bassc pendant mes experiences, a pu y 6tre pour quclque chose, 
mais on peut climmcr cetle influence en comptant jusqu'au 
bout lesbattemcnts d’unc tierce majeure, ce qui m’a ]iris un quart 
d’heure J’ai trouve amsi pour mon diapason de Pans 435 01 

vibrationp, ce qui I’accorde * pris avec Ic nombre olTiciel 
40,000 

dc 435 'oo vibrations " 

Celle lettre prouve que le nomtre entier dea battementa de 
I’octave du tonomelre cssaye par M. Helmholtz ctait de 

64 — 252 8, ct Ea note fondaincnlalc de 505 6 vibrations 
60 

simples au lieu dc 51^ vibrations bimplcs. En comparaiit cette 
note de 505 6 vibrations simples avee un diapason donnant 
recllemenl 512 vibrations simples, Mr Ellis eut trouve ce dernier 
de 64 vibrations biruplLS plus aigu, tL I’ciit sans doutc considcr<$ 
comme donnant 5184 vibiations simples Or il a trouve 516 7 
fceuli-ment pour me^i diapasons de 512 viLialions simples avec le 
tonomclre dont il s'est scrvi , on voit dune que la note fonda- 
mentalc de cc dernier cl ait deja plus cxaclc que ccllc du tonom^lre 
examine par M Helmholtz puisqu’elle donnait 507 3 vibraiions 
simples mais qu’elle restait encore aESez loin de la veritable 
valeur. 

Le fait que M Helmholtz a pu trourer le nombre dc vibra- 
tions exact du diapason officiel rran9ais avec un instrument de 
cette nature (et mtme encore moms parfait que celm dont a’eat 
servi Mr Ellis), cn determinant d’abord la correction de cet in- 
strument, montre ^ I'evidence que Mr. Ellis a ncghi^e de deter- 
miner la correction du slen , il s'est done beaucoup trop hJltcf de 
declarer que ces petiLa tonometres a anchea d’harmonium sent 
lea plua parfaits et les plua exacts qui existent, et de con tester bi 
legcrement les resultath obtenus par les Lussajoua, Ls Desprclz, 
les Helmholtz, lea Mayer, etc , etc Kudoli’II Koeniq 

Tans, le 5 Jum 


Antiquity of Man 

Mr Skericuly is absolute that 1 am mistaken ; to tne it 
appears that he has missed the point of my letter, and misinter- 
preted my views His Important discoveries of /lint implements 
in cai ly glacial beds are, 1 think, strongly corroborative of the 
opinions I expressed in my paper on the " Drift of Devon and 
Cornwall” Journ. Geol. Soc ^ vol xxii p 88), and in 

that on the " Geological Age of the Deposits containing Flint 
Implements at Hoxne ” [Quar. Jouin. Science^ July, 1876) ; but I 
Willingly admit that in the present stage of the inquiry Mr James 
Geikie has as much right to claim that they support hia theory, 
and T agree with the latter that it is premature to discuis 
the relation of man to the glacial period, before we have 
settled what was the Eucccssion of events that occurred at iha 
time 

Mr. Geikie contends that there were two or more glacial 
periods with intcr-glacial worm or mild ones ; I, that there was 
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only one glacial period and that the diaappearance of palxoUthic 
man from Northern Europe was principally due to ihe sub- 
meraion of the greater part of the land beneath the water of an 
immense freshwater lake or Bea, at or a little before the culmina- 
tion of the lea age. If Mr. Geikic's views should be ultimately 
accepted, the term inter glaoal " will be most appropriate, 
but should, as 1 hope and believe, mine be proved to be nearer 
the truth, I should prefer to use the term pre-diluvial ” instead 
of “pre-glacial," as heretofore, to express the ^e of palxolithic 
man Thomas Belt 

The Cedars, Ealing, June 22 


Wl I L you kindly allow me to coirect an apparent breach of 
official cLiquette and act of discourtesy m my last week’s letter? 
1 should have said that on j two gcologiiitB prominently interested 
in the question at issue had seen my evidence ; for, of course, 
Mr, II W. Bristow, F R.S , Director of the Geological Survey 
of England and Wales, has been kept fully fn rapport wilh my 
work, and has several times visited me at Brandon 1 am 
anxious that no statement of mine should appear to slight so 
eminent a {^colugnit and bu con«.idGrate a friend 

Brandon Sydney B J Skerichly 


Colour-Seriae m Birds — Blue and Yellow Crocuses 

Un I rssi your readers are quite tired of the subject, may I add 
a fact vihlch will be subversive of a good deal that has been 
wntten about yellow crocuses and sparrows. T dislike yellow 
crocuscB, and four seasons since planted some hundreds of blue 
and white m the garden undernrath my windows For two 
seasons they (luwered in beautiful prolusion In 1876 the 
sparrows for the first time destroyed these flowers completely 
I allowe<i the roots to remain fur another year — viz , 1877 — but 
they suffered the same usage, hnrdly n single flower being left 
uninjured So complete was tlicir dcstruciiuii that I have had 
the roots dug up 

I regard the piucecding as au imitative one j blue and white 
crocuser, not being common m the vicinity, were new to the 
sparrow^, and until one more experimental than the rest attacked 
them ihev were safe. 

A similar result will occur wiiU domesUe pigeons, if reared 
exclusively with small grain, as wheal and barley, they will starve 
before eating beans But where they are thus hungry, put a 
bean-eatmg pigeon amongst them, and llie habit is immediately 
propagated 

f have seen fowls refuse mauc at first, but on seeing others 
cat It, they follow suit, and become excessively fond of it 

W, B lEf. El MEIER 

Purple Verbenas 

Having now read for the first time the letters in Naiurf 
regarding the preference that sparrows show for iho yellow 
crocus, It might perhaps help to elucidate the problem were It 
known that tnc choice of colour is not only confined to birds, as 
a few years ago our garden was infested by rabbits and there 
was a row of eight beds planted in turn, with white, red, and 
purple verbenas The flowers of the red and while were eaten 
close off, whilst those of the purple were never touched This 
happened three years running, since which, the garden, being 
protected by wire netting, has remained undamaged 

A. M. Darey 


Japanese Mirrors 

Your correspondents, Messrs Atkinson, Hlgbley, and Daibi- 
shiie, have referred to sever^ conjectures and experiments re- 
specting the curious Japanese mirrors and the patterns they 
reflect None of these gentlemen have, however, referred to the 
BUggcfation offered by Sir David Brewster in the PhiIo\ophtcai 
Magazine for December, 1832. In this paper Sir David drew 
attention to some similar phenomena in ihe light reflected from 
the places of burnished buttons of metal, arguing that m the 
mirrors (of which at that time he apparently had seen no actual 
specimen) there were slight actual inequ^iucs of surface, artificially 
produced, but concealed from observation by their SlLghtness of 
depth and by the brightness of the polioh. This, of course, may 
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be independent of the particular figures raised in relief on the 
back, as in ihc case cited by Mr Darbishire \ and so thought 
Sir David, for he added : — 

“ Like all oLher conjurcra, the artist has contrived to make the 
observer deceive himself The a Lamped figures on the back are 
used for this puiposc. The spectrum m the iimiinoua area is not 
an ima^e of the figures on the back The figures ore a copy of 
the picture winch Lhc artist has drawn on the face of ihe mirror, 
and so concealed by polishing that it is invisible in ordinary 
lightSj and can be brought out only in the sun’s r^s.” 

I tniRt Mr Atkiniinn may be able to learn in Japan the real 
process of manufacture of theic curious toys. Meanwhile are 
there not Bpecimens in many of our museums that would repay 
examination ? Were there not some amongst last year’s exhimCa 
at the Loan Collection of Scientific Apparatus ? 

SiiVANiJs P. Thompson 

University College, Bristol, June 25 


/VOTE ON THE ELECTRICAL DISTURBANCE 

WIIICJI A CCO MPA N I ES THE EXCITA TION 

OF THE STIGMA OF MIMULUS LUTE US 

TV/TANY years ago my attention was drawn to the 
cxcilo-contractility exhibited by the lipped stigma 
of Mimulus Intent, the structure of which I then gave an 
account of in the Pfoceeding^ of the Edinburgh Botanical 
Society In connection with my recent investigation of 
ihe excitatory variation in Dionaa I have, during the last 
few weeks, in co-operation with Mr Page, made experi- 
ments for the purpose of ascertaining whether in this 
organ, as in the leaf of Dio/Kva, the change of form 
provoked by mechanical stimulation is accompanied by a 
similar electrical disturbance 

luteus is a favourite window plant on account 
of Its showy flowers and the facility with which it can be 
cullivated The mechanism of the contraction of the 
stigma can be best sludied in the inferior of the two 
lobes, of similar si/e and form, of which the organ con- 
sists In the unexcited state, when 'the flower is in full 
bloom, this lobe is curled outwaids. The curling outwards 
IS due. as I long ago observed, to the turgidiiy of the 
layer of loosely connected conducting cells, ending in 
papilla?, which constitute the stigmatic surface So long 
as this tissue 13 turgid the elastic lamina by which it is 
backed is prevented from straightening itself, so that the 
whole lobe forms a scroll of which the axis is transverse. 
The effect of touching any part of the lobe, and par- 
ticularly the papillary surface, is to diminish the turgidity 
of the tissue, as Lhc result of which the organ slowly 
expands so as to face and ultimately meet its fellow. 

The excitatory change of form which I have described 
IS, as in the case of Dion<ea, associated with an electneal 
disturbance of which the following are the most important 
features — (i) The sign of the variation is the same as 
in Diomra, the excited siructure becomes negative to 
the rest of the plant (2) The extent of variation is some- 
what less than in Dtosura, the electromotive force deve- 
loped between the stigma and style being usually about 
25-lhousandths of a OanielJ, whereas in Dioncza the 
variation may amount to from 40- to 50- thousandths. 
(3) The variation is of relatively long duration , it reaches 
Its maximum at the ordinary temperature of summer, 
about five seconds after excitation It subsides at first 
rapidly, then very gradually, so that the effect may not 
have entirely passed off until two or three minutes have 
elapsed 

As in Dionaa^ the period of electneal disturbance is 
shortened by increase of temperature. Thus in five 
stigmas in which the period was measured at 20° C. 
(68=* Fahr) and at 37“ C (98*’ Fahr), the mean duration 
of the interval of time between the commencement of 
the electrical disturbance and the moment at which it 
began to subside was 6‘2 sec. at the higher temperature, 
and 3 sec. at the lower. 
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In genera], the sti^a, when in the unexcited atate, 
ia positive to the style. As, however, it can he shown 
that other factors, not concerned in the excitatory process, 
are operative in the production of this result, not much 
importance is to be attached to it, 

I send this short note m order that physiologists 
interested in the subject may be able to repeat the ob- 
servations during the present season. 

UniverbUy College, J. Burdon-Sandfrson 

June 27 


TAUNTON COLLEGE SCHOOL 

T he circumstances alluded to last week, under which 
the Taunton College School is threatening to col- 
lapse, and IS in immediate danger of losing the head- 
master who has made it what it is, are interesting on 
public grounds to the advocates of scientific instruction, 
as well as to the general educationalist In a pamphlet 
published m 1865, and containing letters from Dr Dau- 
beny, Prof. Phillips, and Dr. Acland, Mr. Tuckwell was, 
we believe, the first English schoolmaster to assert publicly 
the claims of science to an honoured place m the curricu- 
lum of all brst-class schools , and his evidence before 
Lord Taunton’s Commission, his papers read to the 
British Association m 1S69 and 1871, and his communi- 
cations to the Royal Science Commission, show how 
diligently he has for twelve years past been working out 
in his school at Taunton the many practical problems 
which beset the introduction of a new subject into an 
ancient, established, jealous sptem. The sSchool has 
thriven in his hands, risen rapidly in numbers, and gamed 
the highest public distinctions at the Universities, the 
India Civil Service, Cooper's Hill, and Woolwich ; and 
though the short-sighted economy of his governing 
body left him for years without a science master or a 
laboratory, and refused him a museum, botanical garden, 
and science class-rooms, he has overcome all these diffi- 
culties by patience, by the munificence of friends, and by 
pecuniary sacrifices , and at this moment many distin- 
guished scientific visitors are glad to testify to the com- 
pleteness of a system which passes the whole school 
through a course of physics and chemistry, and in- 
cludes physical geography, botany, and meteorology 
in its more special training. In 1875 the number 
of boys had risen to 120, but the thrift of the governing 
body kcpi down the number of the masters. The typical 
proportion of assistant-masters to bo) s in modern schools 
of this size is one in sixteen , the Taunton masters were 
only one in twenty- seven. The school could not continue 
to succeed under this policy , the masters were unequal 
to the work , the number of boys fell off until a visitation 
of fever brought them below the paying point, and the 
school, already heavily in debt, was on the point of being 
closed. The panic-stricken ofhcials laid the blame upon the 
head-master , his theology and politics were pronounced 
suspect ; his unpopularity had caused the falling num- 
bers , and when his friends came forward liberally with 
money and promises of money the governing body took 
the money, but upon condition that ihe head-master 
should leave at Christmas. Against this parents and old 
pupils arc indignantly remonstrating , both have sent to 
Mr Tuckwell public addresses of sympathy and con- 
fidence , the parents forwarding also a strong protest to 
ihe president of the governing body and m many cases 
threatening to remove their sons if Mr. Tuckwell goes. 
So far, however, the custodians of the school’s interests 
show no sign of yielding , it seems certain that the head- 
master will be turned out, and more than probable that 
the school may, after all, collapse, 

There are two points in this struggle between phibs- 
tinism and culture on which we should like to dwell, in 
the interests both of general and of scientific education. 


The first is the mischief being worked in the less im- 
portant first-class schools by the constitution and habits 
of their governing bodies. These were the pet institutions 
of the Endowed Schools' Commission. They were to 
include the educated gentleman of the county and the 
representative tradesman of the town . the first, rich in 
recollections of Eton and of Christ Church, was to initiate, 
develop, control ; to support and instruct the head-master; 
and to keep his bourgeois brother straight ; while that 
second-rate but docile coadjutor was to back the enlighten- 
ment of his superior, and to reconcile while he typified 
the democratic feeling so essential, it was thought, to the 
local popularity of a school Charming in theory, it was 
in fact the weak point in the Commissioners’ scheme. 
The feet on which their im^ge had to stand were of iron 
mixed with miry clay; the two lefused to coalesce, and 
the clay came uppermost. The gentlemen make admir- 
able governors, but they are in London, in Scotland, on 
the Continent, at Quarter Sessions , and the local men, 
who are always on the spot, become virtually the 
governing body. Thoy too frequsntly know nothing 
of education They cannot understand a head-master's 
ideas and aims , they in loo many cases govern 
the school as if it were a workhouse, and treat the 
head-master as they h.T.bitudlly treat the master of their 
union The world has net forgotten Felsted Grammar 
School ; and the committee of head-masters could tell us 
of many other cases, less notorious, but not less galling 
and mischievous No first-class school can thrive un- 
less its governing body is composed of gentlemen, who 
understand, as Mr. Walter said the other day at Welling- 
ton College, that their first duty is not to interfere with 
the head-master 

The second point is one which we have often urged 
before the opposition offered by many of the clergy to 
the Culturkavipf Of course there are notable exceptions 
to this incrimination ; but the Viri Obscuri of Revellius, 
and the clerical bigots who combined to oppose the 
new learning of Colet, Erasmus, and More, would re- 
cognise their legitimate posleiity 111 those of the" present 
day, who, themselves uneducated even according to 
the narrow standard of the past, join in denouncing 
science and unscctananism as the irremissible sms of a 
head master. Bishop Fox, the founder of the ancient 
school at Taunton, was rattened by the Oxford clergy 
for forcing the new study of Greek upon his college of 
Corpus Chnsti ; his representative in Taunton shares his 
fate to-day, driven from the school which he has refounded 
for forcing on it the new study of science. 

We write in no hope of assi'^ting the head-master, 
or of educating his opponents into large-mindcdness. 
Mr. Tuckwell will see his schemes collapse, and be parted 
from the profession in which all eagerly attest his success, 
and to which he has given the best years of his life The 
school will either break up under the irritation of the 
parents, or its distinctive features will perish with the 
ruler who called them forth The order of the old 
teaching, the assertion of the old theology, will resume 
their way m Taunton School Chemistry, ^nd physics, 
and botany, Shakspeare, and Milton, and Macaulay, and 
Guizot, will give way to gerund-gnnding and Latin verse 
Where Wesleyans, Independents, Quakers, Catholics, and 
Unitarians worshipped in the same chapel and attended 
the same scnpture-classes, sectarian exclusiveness will 
re-enter its swept and garnished home. We can only 
chronicle the facts as indicating the obstacles to be met 
and reckoned with by the pioneers of modem educational 
progress. We can only express sympathy with the 
head-master, who will yet find some compensation for his 
worries in the unusual warmth of testimony contained in 
the address which first brought these circumstances to 
our knowledge, and in the consciousness that, having 
advanced a noble cause, his work will not in the end be 
thrown away 
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ON DROPS 

A mong the many ways in which electricity is called 
in to give assistance in various physical investiga- 
tions, one of the most elegant and Interesting is the ap- 
plication of the electric spark to render momentarily 
visible a body that is rapidlv moving or changing its 
form. The duration of the electric spark is so short — 
probably not mote than of a second — that a body, 

such as a rotating wheel or oscillating rod^ moving in a 
dark room with extreme rapidity, will, if illumined oy an 
electric spark, seem stationary, since the wheel or rod 
has not time to change its position appreciably during 
the short instant for whicn it is vibible. If the spark be 
bright, the impression is left on the eye long enough for 
the attention to be directed to it, and for a clear idea to 
be formed of what has been seen. 

The writer of this article has recently applied this 
mcihod to waichi) g the changes of form in drops of 
Viuioua 1 ic|uu1ji falling vertically on a honzontal plate 
As Utaually seen, a drop of water falling frooi a height of 
ten or twelve inches on a siqooth solid substance, such as 
glass or wood, seems to make an indiscriminate splash. 
The whole splash takes place so quickly that the eye can- 
not follow the changes of form , the impression made by 
the last part of the splash succeeding that of the first 
part so quickly as to confuse it. 

A little careful observation, however, shows that the 
drop passes through vrry definite symmetrical forms, and 
that a splash is by no means an irregular hap-hazard 
phenomenon. 

Let the reader let fall a few drops of milk, about ^ inch 
in diameter, on a smooth dark surface of wood or paper, 
from B height of, say, six inches (milk is better than water, 
as It IS easier to see, especially on a dark ground) ; he 
will observe that the liquid makes a blot with a more or 
less regular undulated edge, but the spla&h is loo quick 
CO follow with the eye. 

Let him now substitute a drop of mercury for the milk 
By watching the splash very intently he will be able to 
catch a glimpse of ihe mercury spread out in the symmetn- 
‘caJ star-like form of Fig. I la of Set 2 . After the drop has 
been thus spread out it recovers its globular form, since 
che mercury does not wet the plate. On increasing ihe 
height of fall a few inches, it will be noticed that small 
drops split off in a more or less complete circle, and are 
left lying on the plate, while the rest of the drop gathers 
Itself together in the middle of ihe circle 

The chief reason why these appearances could not be 
seen with milk is that the milk wets the glass or wood 
and sticks to it, while the mercury does not. But by 
smoking a slip of glass or card tolerably thickly in the 
flame ol a candle we get a finely-divided surface of lamp- 
black to which the mirk does not adhere any more than 
the mercury, and by very careful watching we may notice 
that ihe same radial star is formed by the milk, but it is 
much more difficult to catch sight of than the mercury 
star But if the mark on the lamp-black be examined 
after the drop of millc or mercury has rolled away it will 
be found to consrst of delicate concentric rings with num- 
berless fine radial stria* where the smoke has been swept 
away. These may be seen very well by holding the glass 
plate up 10 the light if ii has not been 100 thickly smiled 
The marks thus made arc very beautiful and symme- 
trical, and It will be, found, if the glass be uniformly 
smoked, that the same-sized drops of the same liquid 
falling from the same height will produce almost exactly 
aimilar marks . while if the height be changed the mark 
on the lamp-black will be somewhat changed ; and it 
IS a fair inference, if each drop makes almost exactly 
the same complicated, symmetrical mark, that the splash 
of each drop takes place in almost exactly the same 
way. ^ ^ 

The glimpse that may be caught ol the drop in the way 


drscribed ii obtained when Uie drop is really almost 
stationary, having flattened itself out on the plate and 
being on the point of contracting again to its original 
form. 

That a drop if so flattened out will recover itself is seen 
on pressing down a drop of meremy with the finger or a 
drop Of water wiih a piece of black-lead or other substance 
to which It does not adhere. On removing the pressure 
the drop springs back to its old form ; the force which 
causes this being exerted by the curved surface of the 
liquid at the edge of the flattened drop, on ihe liquid 
within. The flatter the drop becomes ibe greater is the 
curvature of the edge and the greater the corresponding 
pressure tending to restore U to its orimnal gl jbular form. 
The extent to which a drop that has f<nien on a plate will 
spread out depends on the velocity with which it strikes 
the plate, on the height of fdll , so that as long as the 
drop returns to the globular form the whole phenomenon 
of the splash may be regarded as an oscillation similar to 
that of a pendulum , the vtrlociiy of the liquid ouiwards 
being checked, overcome, aiid finally reversed by the 
ever-increasing pressure of the curved edge, just as a 
pendulum has its velocity checked, overcome, and finally 
reversed by the action of gravity. 

It IS only when the height of fall is very great that the 
liquid flies off m all directions and the splash ceases to be 
an oscillation ; this case corresponds to that of a simple 
pendulum started with a blow so violent as to break ihe 
string. 

But the liquid star and the complicated pattern on the 
smoked glass show that the splash is not a simple spread- 
ing out of the drop equally in all directions to return 
again. 

In order to observe the form of the drop at any given 
instant during the splash, it is necessary to make use of 
the electric spark and to take advantage of the fact chat 
drops of the same sue falling from the same height will 
all behave in the same way. 

It will be necessary to let a drop, say of mercury, fall 
on a pUte in comparative darkness, and to produce a 
strong spark at the instant the bottom of the mp conies 
in contact with the plate, and 50 illumine it , ihe observer 
will then see the drop in the form it has at that instant. 

A second drop must be let fall in the same way, and be 
illumined by the spark not at the first moment of contact^ 
but a shade later, say second later, when the drop 
will have spread itself out slightly on the plate, and simi- 
larly we must illuminate a third drop a shade later than 
the second, and so on. The observer can, after a litile 
practice draw from memory on each occasion the drop in 
the fonn m which he has seen it. It will be seen that the 
process consists in isolating coosecutive phases of the 
splash from those that precede and follow, and which 
take place m darkness and so do net confuse what has 
been seen as they would do in continuous daylight. 

The device adopted by the writer for so timing the 
appearance of the spark as to illumine the drop at any 
desired phase of the splash consisted essentially in break- 
ing the current of an electro-magnet at the instant Che 
drop began to fall ; the magnet thus ceasing to act, re- 
leases a spring which immediately begins to pull ihe* 
terminal wire of a strong electric current out of the Other 
terminal, which is a cup of mercury, and the strength ol 
the spring and the depth of immerbion of the wire in the 
mercury are so adjusted that the wire leaves the surface 
of the mercury, and Ihe required spark is produced at the 
instant the drop reaches the plate. 

For the next drop the spark is mide to appear a shade 
later, either by slackening the spring or increasing the 
depth to which the terminal wire is immersed in the 
mercury. 

The following figures have been drawn in the way 
described, and show the behaviour of a drop of mercury 
about 4 m. m diameter, falling from a height of about 
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three inches on to a glass plate. Each figure represents 
a rather later stage of the splash than the preceding. 

Set 2 was drawn from the final stages of a milk drop, 
|\n. in diameter, falling 410. on to smoked glass; but 
ihc forms are almost identical with those of mercury. Of 


this set la and I la' are vertical central sections of the 
middle part of the drop, while I la and Ilia are alterna- 
tive forms of 11 and Ml. 

From the ends of the rays of Fig. 4r usually twenty- 
four in number, small drops often split off. These are not 



Fio I Fig a. 



1*10, 3. 


Fi& 4- 
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shown in the figure. One of the most cunous features of 
the phenomenon is the transition from twenty-four lays to 
twelve arms, shown in Fig. 5. The beauty of many of 
forms, especially of the ndged shcU-like form shown 
in Fig, when composed of shining quicksilver ap- 
parendy rigidly fixed, u very sinking. Very similar forms 


are obtained with milk, but whether with milk or mercury 
are liable to occasional variations. For a more detailed 
account the reader is referred to the Proceedings of the 
Royal Society, Nos. 174 and 177, 1876-77, 


A. M, Worthington 
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CHEMICAL NOTES 

Ok Errors ik the Dbtermekation of Dense- 
TIBS or Mixed Vapours.— In the CompL Ixiixii]., 

Messrs. Troost and HaucefeuUle record soriie exp^nmencs 
made by them to discover the error which occurs in deter- 
mining the vapour-density of subitances by the application 
of the law of Dalton on the tension Of mixed gases, and 
Boyle and Gay-Lussac*s laws, as applied to a mixture of 
the vapour examin^, either with air or with so^e other 
vapour. They, examined a mixture of carbon an 4 siiicium 
chlorides, using a modihed form of Gay-Lussac's vapour- 
density apparatua On increasing the amount of carbon 
chloride, the tension of the silicium chloride diminished. 
The vapour-density of silicium chloride alone varied only 
Irom 5 '94 to 6'o, but in presence of carbon chloride was 
found 10 increase 6*27 to 8 2. 

On the Properties of Ruthenium —In the same 
journal an account is given by Messrs. St, Claire- Deville 
aad H. Debray, on the physical and chemical properties 
of the above metaL They nnd that the fome an 

oxide llu02, thus differing from osmium. By fusing the 
pure metal with potash and saltpetre, then saturating the 
rutheniate thus formed with chlorine, and distilling m a 
current of the gas at about 80" C., they obtam the tetra- 
oxlde RUO4 in yellow crystals, which, when reduced, 
yields Ihe pure metal. The metal they obtained by pun- 
hcatiOQ from its alloy with zinc, was found to have a 
density of 12 261 at They also obtained a compound, 
RUjKjOb, m black crystals, on saturating the nitheniate 
of potash with chlbrine. For the analysis of ruthenium 
ores, the process they employ is baaed on the loregoing 
remarks. After the fusion of the ore with saltpetre and 
potash, the whole mass is distilled with chlorine, the ex- 
cess of gas, together with the RuO^, being absorbed by 
solution of potash. The potash solution is then treated 
with alcohol which precipitates the nithenium as oxide, 
and this is finally reduced to the metallic state with 
hydrogen. 

AcoNiTic Acid in Canb Juice and Raw Sugar.— 
In a late number of the Af/uncan CJismisl an account is 
given by Dr. Arno Behr of some experiments he has con- 
ducted on the above subject. For examiniog the pro- 
perties of this acid he has found the so-called melado a 
proper material, this substance being merely cane juice 
DOOM down to a concentration such as allows the sugar 
to crystallise out, the mother liquor being then drawn off 
and used for the production of the acid. The author has 
analysed an acid substance formed by decomposing its 
ammonia compound with sulphuric acid and extracting 
with ether, and assigns to it the composition C^HbO,. He 
has also prepared silver, calcium, and ammonium salts of 
the acid b^y, the per centage composition of these salts 
agreeing closely with the theoretical composition of the 
^ver, calcium, and ammonium aconitates Although 
from the results of his analyses he has no doubt of me 
substance in question being aconitic acid, yet the melting 
point, 172-173° C, which he found was not in accordance 
with that generally given, vu., 140° C.” ; the author there- 
fore prepay some pure acid which had a melting point 
of 168-169** Cl The acid formed from aconitine fused 
at 165° C. It is difficult, however, to determine the melt- 
ing point as the acid is decomposed in the process of 
melting. The author has found the melado to contain 
o 149 per cent of aconitic acid. The sweet waters 
from charcoal filters used in refining raw sugar contain it 
in an appreciable quantity, and some molasses lugan 
give a iKCuliarly opaque solution from which a sandy 1 
sediment is deposit^, apMaring under the microscope to 
consist of small rhombohedrai crystals, and whic^ on 
analysis, proved to be calcium aconite. The author tlunks 
aconitic acid to be a normal conf ticuent of sugar, and that 
It IB worthy of remark that the fwo plants yielding the 
most sugar — the beet-rooc and sugar-cane — also produce 


two acids standing so chemically near each other as 
citric and aconitic acids, and which contain in their 
molecules the same number of carbon atoms as fruit 
sugar. 

Minerals containing Columuium from New 
Localities in the United bTAiKS.— Mr. J. L Smith, 
of LoaisviLle, has examined several species of minerals 
containing columbiuin, and claims the restoration of ihis 
name for the metal instead of ihac of niobium, generally 
given to it in England and on the Continent, His reason 
for making this reclamation is that the name niobic acid 
was incorrectly given by H. Rose to one of the acids 
foi^nd by him in his researches on the columbite of Bode- 
inais, and subsequently proved by him to be identical 
with the columbic acid originally discovered by Hatchett 
m [So I. The name niobic acid, however, given by Hose, 
has never been altered, and Mr, Smith thinks the original 
columbic acid should have been retained In remarks on 
the chemical constitution of the minerals described by 
him, Mr. Smith thinks that the composition of the colum- 
bates, allhough appearing at first sight complex and 
irregular, becomes much simpler when due allowance is 
made for the intermuture of the ditferent varieties with 
each other. Columbite, the best known of the minerals, 
can be well recognised as a simple columbate of iron and 
manganese , microlite appears to be a columbate of lime , 
pyrochlore, a columbate of the cerium oxides and lime, 
but whether or not a neuiral columbate remjuns to be 
investigated. Hatchetolite he considers as a neutral 
columbate of uranium and Ume, and samarslute a basic 
columbate of iron, uranium, and yttrium oxides. Yttro- 
tantahte and cuxenite are basic columbaces of yttrium 
and uranium, the first being anhydrous when pure, the 
second containing water. Fergusonite is a hydrated 
basic columbate of ytena, and R(igersite,a columbate still 
more basic. In arranging a general view of these minerals 
Mr. South does not take into account the constituents 
which exist in small quantities only. 

Coefficient of Capillarity for Certain 
Liquids. — M. Gueront, in the Comptes Rendus (Ixxxiii. 
1291) desenbes experiments in which he finds that in any 
senes of organic compounds the coefficient of capiUarily 
decre ises as the amount of carbon in the substance in- 
creases. He has examined three senes of bodies, the 
fatty acids, the acid ethers of ctbylic alcohol, and the 
ethers formed by the union of acetic acid with the different 
fatty alcohols. In the scries of fatty acids those membera 
above propionic acid agree with the above Btatement, but 
the two lowest meinbtfs, acetic and propfonic acids, are 
exceptions ; this he thinlu probably due to impuntiea ; the 
two senes of ethers, however, agree perfectly with the law. 
From hiB observations it becomes evident tbat the coeffi^ 
cient of capillarity of the ethers is higher ch4n that of the 
alcohols or the acids from which they are Conned, ihowiiig 
chat the introduction of an organic iMicai into the alcoluS 
molecule renders the body more fluid. On comparing the 
two series of ethers it was found that the fsomeric ethers 
have nearly the same coefficient, but the acids isomeric 
with them are much lower. Thus valeric acid, which is 
isomeric with ethyl propionate and propyl acetate, has X 
coefficient only about one quarter tbax of these latter. 
The reason suggested for this difference is that in the two 
isomeric ethers atoms are grouped in a similar way, 
while in the isomeric acids the grouping is different. 

METEOROLOGICAL NOTES 

Sun-Spot Periods and Auroras from 1773 to 1827. 
— We have received a communicaiion from Mr, Buchan 
inclosing the following table, showing the number of 
auroras observed by Mr. lames Hoy at, or in the vicinity 
of, Edinburgh, each year from 1773*0 1781, and at Gordon 
Castle, Danfishire, from 1781 to 1827 
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Y«i. 

Sun-Ip 111. 

Aimrmi. 

Ywr 

Sun-^pou. 

Auroru 

1773 

40 

5 

1801 

39 

a 

1774 

48 

5 

IHOS 

5 » 

2 

1775 

2S 

1 


65 

6 

1776 

P 

3 

I&04 

75 

5 

1777 

63 

0 

1805 

50 

2 

1778 

95 

6 

1S06 

25 

2 

1779 

1780 

90 

73 

1 1 

6 

1807 

1808 

15 

7 

1 

1 

1781 

68 

2 

1809 

3 

1 

1782 

33 

3 

1810 

0 

0 

1783 

22 

2 

iBii 

1 

0 

1784 

5 

0 

1812 

5 

0 

1785 

21 

0 

1813 

f 4 

a 

I7S6 

89 

10 

1814 

20 

I 

1787 

105 1 

12 

1B15 

35 

I 

1788 

108 

9 

1B16 

45 

1 

1789 

in 

22 

1817 

44 

3 

1790 

84 

4 

1818 

34 

I 

179* 

53 

6 

1819 

22 

5 

1792 

47 

I 

1820 

9 

3 

1793 

40 

2 

1821 

4 

1 

1794 

34 

1 

1B22 

3 

0 

1795 

22 

1 

1123 

I 

1 

1796 

>5 

3 

1824 

7 

2 

1797 

i 

f 

1825 

»7 

0 

1798 

4 

0 

1826 

29 

0 

1799 

10 

1 

1827 

40 

I 

1800 

iS 

0 





This table is of peculiar value with regard to the many 
questions at present under discussion m connection with 
sun spots. 


Sun-Spots and the Prediction of the Weather 
OF THE Coming Season at Mauritius — In the 
Monthly Notices^ new senes, No 1, of the Meteorological 
Society of Mauritius (December 21, 1876), Mr. Meldrum 
pives a clear and interesting summary of his researches 
into the relations of sun-spots to several atmospheric 
phenomena. A valuable table appears on p. 14 setting 
forth the number of cyclones which have occurred in the 
Indian Ocean between the equator and 34^ 1 a t. S. each 
year from 1856 to 1875, the total distances traversed by 
these cyclones, the sums of their radii and areas, their 
duration in days, the sums of their total areas, and their 
relative areas. The well-known thoroughness with which 
the Meteorological Society of Mauritius has worked at 
the storms of the Indian Ocean ensures that the subject 
has been exhaustively treated, The period embraces two 
complete, or all but complete, sun-spot ueriods, the former 
beginning with 1856 and ending 1607, and the latter 
extending from 1867 to about the present time. The broad 
result IS that the number of cyclones, the length and 
duration of their courses, and the extent of the earth’s 
surface covered by them all reach the maximum in each 
sun-spot period during the years of maximum maculation, 
and fall to the minimum during the years of minimum 
maculation. The peculiar value of these results lies in 
the fact that the portion of the earth’s surface over which 
this investigation extends is, from its geographical posi- 
tion and what may be termed its meteorological homo- 
geneity, singularly well fitted to bring out prominently 
any connection that may exist between the condition 
of the sun’s surface and atmospheric phenomena. A 
drought commenced in Mauritius early in November, 
1876, and when the paper was read on December 21, Mr. 
Meldrum ventured to express publicly his opinion that 
probably the drought would not break up till towards the 
end of January, and that it might last till the middle of 
February, adding that up to these dates the rainfall of the 
island would probably not exceed 50 per cent, of the mean 
fall. This opinion was an inference grounded on past 
observations, which show that former droughts have 
lasted from about three to three and a half months, and 


that these droughts have occurred in the years of mlnlmuoi 
sun-spots, or at all events in years when the spots were 
far below the average, such as 1842, 1843, 1855, 1856, 
1664, 1866, and 1867, and that now we are near the 
minimum epoch of sun-spots. It was further stated 
that the probability of rains being brought earlier by a 
cyclone was but slight, seeing that the season for q^clones 
IS not till February or March, and that no cyclone what- 
ever visited Mauritius during 1853-56 and 1864-67, the 
years of minimum sun-spots. From the immense practi- 
cal importance of this application of the connection be- 
tween Sun-spots and weather to the prediction of the 
character of the weather of the coming season, we shall 
look forward with the liveliest interest to a detailed state- 
ment of the weather which actually occurred in that part 
of the Indian Ocean from November to March last. 

Meteorology in South Australia,— The publi- 
cation of the meteorological observations made in this 
colony, which required to be discontinued in 1870 owing 
ti) the heavy preaguro of oRiciwl ilutles devolving On Mr. 
Charles Toda in connection with the construction and 
organisation of the Overland Telegraph, was resumed 10 
an extended form in January, 1876, and we have now 
before us the first nine monthly issues, which bring the 
publication down to the end of September last. The 
reports detail, with some care, the conditions under which 
the observations are taken, the three or six daily obser- 
vations made, and full rhumh of the monthly results. 
An extremely valuable part of the reports is the monthly 
table of the rainfall at upwards of eighty stations, as 
observed by the officers of the post^ and telegraph 
departments, and a number of volunteer observers who 
have co-operated with Mr. Todd in observing the rainfall 
for many years. The stations are arranged in ge^raphical 
order from north to south, commencing with Port Dar- 
win on the north coast, and along with the monthly 
amounts there are also given the averages of the month 
at all those places at which at least seven years' obsei - 
vations have been made. Among the many points of 
interest offered by these tables are the torrential rains of 
the north roast in the first three months of the year, fre- 
aucDtly rising to from ten to sixteen inches in the month, 
tneir rapid diminution on advancing inland to Barrow's 
Creek or Alice Spnngs, and the great diminution in 
April, and the rainless, or all but rainless character of 
the northern region from June to September, when the 
prevailing winds of Australia become decidedly con- 
tinental, or blow from the interior seawards. Since it 
would be impossible to over-estimate the importance ot 
barometrical and thermometrical observations from this 
extended network of stations in South Australia, we very 
earnestly hope that the Colony will soon take steps to 
obtain these observations and publish them in the interest 
of meteorology. 

Rainfall Observations in the East of France 
FROM 1763 TO 1870 — In the Bulletin Hebdomadaire qI 
the Scientific Association of France, of the 10th instant. 
Prof. Raulin gives an interesting historical account of all 
the rainfall observations made during these 108 years 
anywhere in that section of France which is marked off 
by lines joining Civet on the Meuse, Lauterbourg on the 
Rhine, Belley near the Rhon, and Decue on the Loire, 
and which thus comprehends seven well-marked regions, 
VIZ , the plain of Alsace, the chain of the Vosges, the pla- 
teaux of Lorraine and Bourgogne, the plains of Cham- 
pagne and Bresse, and finally the chain of the Jura 
mountains. During the past three years Prof. Raulin has 
been engaged collecting all available materials for a mo- 
nograph on the rainfall of this part of Europe, which, 
judging from his great monographs of the rainfall of other 
aeciions of France and of the rainfall of Algena, will 
doubtless take its place as a permanent contribution of 
very high value to meteorological science. 
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Iowa Weather Report— We observe from a circular 
issued by Prof. Gustavus Henricbs to the volunteer ob- 
servers of Iowa (U S.), that his report of the observa- 
tions made at the ineteorolof^ical stations of that State 
during 1S76 IS to be published as an AppenHix to the 
Report of the Iowa State Agricultural Society^ and that 
as the monthly reports are published in fully twenty of 
the newspapers, the Weather Review will be discontinued. 
The Weather Report about to be published will embrace 
an account of the meteorological system now in full opera- 
tion over the State, and discussions of the rainfall, storms, 
and other phenomena, the normals which have been 
ascertained for different localities, and the detailed obser- 
vations made at the Central Weather Station. 


OUR ASTRONOMICAL COLUMN 

The Saturnian Satelliip, Hyperion — Prof. 
Asaph Hall, in Astrou. Nach ^ No. 2,137, publishes an 
ephcmci 13 of this faint object about the approaching op- 
position of Saturn, with the view lu fciciliiate obcsrvations, 
especially near the conjunctions. He remarks that 
although the satellite was discovered (by Hond and 
Lassell) nearly thirty years since, the difficulty of observ- 
ing It has been so great that no satisfactory determination 
of Its orbit has been practicable; most of the observations 
being made near the elongations, the position of the plane 
of the orbit 13 not accurately deducible therefrom, though 
It probably does not coincide with the plane of the ring, 
but appears to lie between those of Tjtan and Japetus 
With the view to assist observation m the present year 
Prof. A. Hall has calculated elements Jrom his observa- 
tions in 1875, which may be stated as follows , — Pen- 
saturnium passage, 1875, August 2400^^6 mean time at 
Washington ; distance of pensaturnium from the node 
40° o', eccentricity o 125, semi-axis major 2 14" '22, period 
of revolution 2 1 '3 1 13 mean solar days For the reason 
stated above it is supposed for this approximate orbit that 
Its plane coincides with lhat of the iing, the node of which 
on the earth's equator is assumed to be m 126'^ 9' r, and 
its inclination thereto 7'^ 3' 8. From iheue data auxiliary 
quantities and an ephemeris for Washington midnight, 
August i-September 15, aic added, and it is suggested 
that with the aid of the former comprising the interval 
June 1- December 28 a more accurate calculation may be 
made by Mr Marth's formula:. 

Taking the solar parallax at 8'*' 86 Prof A. Hall's 
elements would give for the mean distance of Hyperion 
from the centre of Saturn 9I4 ,cxk 3 miles, distance in peri- 
saturnium Soo,ooo, in aposalurnium 1,028,000 miles. 

The first compucatron of the orbit of this satellite was 
by the late Prof G. P. bond, of Cambridge, U.S , from 
his distances observed between 184H, .September 19, and 
January 12 following; his period of revolution is 21 18 
days, mean distance 214", eccentricity o'l 15 , the elements 
will be found in the Prorcediu^qs of the American Academy 
of Arts and Sciences. 

The Triple-Star 7 Camelopard i.— The third com- 
onent of this triple star was detected by Baron Dem- 
owski on September 28, 1864, having been overlooked by 
Struve at Dorpat, who measured A and B in 183!) his 
mean result being 1831 57, pos. 23832°, dist. 25647" 
The Galarate epoch loi the new companion is (A C) 
i86s' 33 po3. 308'" 83, dist 1" 245. baron Dembowski 
says the object was one of great difficulty for ins refrac- 
tor principally on account of the sombre hue of the star 
C, which did not appear always of the same intensity ; 
referring to his observations at the epoch 186525, 
he remarks, Elle avait alors uue couleur de cendre 
mouillde ; je n’ai jamais vue d’dtoile aussi sombre.' His 
magnitudes of C in 1864-5 vary from 7 o to 9 o, while m 
the middle of November, 1865, he could not perceive thp 
least trace of the star. Mr. Cros^ey measured A B at the 
end of December, 1873, but has no reference to the third 


star The object will be worth watching on the score of 
variability and the unusual duskiness noted by the 
Galarate observer. 

The Capf Astronomica^l Results for 1874— Mr. 
Stone has just circulated his volume of observations made 
at the Royal Observatory, Cape of Good Hope, in 1874, 
being the thirtecnih separate publication which has ema- 
nated from this important ana active astronomical estab- 
lishment since the year 1871, when Mr Stone undertook 
its direction. We believe there is not a refinement in 
observing or computing which is not introduced into the 
Cape work, and the results have consequently a very high 
value, comparable with the best work of the kind puo- 
lished by the great European and American observatories, 
where attention is given to stellar astronomy. The volume 
for 1874 contains the mean positions of 1,246 stars, in- 
cluding all Lacaille's stars of the Cerium Austrah Stelli~ 
ferum^ which now fall between 155® and 165“ of north 
polar distance, and some additional ones in the same 
zone. Lacaille's stars between N.P.D 145° and 155“ were 
similarly observed in the course of the year 1875, 
those between N.P.D. 135° and 145“ m 1876, the reduc- 
tions to mean places for the former zone having been 
completed at the beginning of the present year A com- 
plete determination of the accurate places of all Lacaille's 
stars, founded on the Cape observations, is therefore in a 
very forward slate. 

As an appendix to this volume of Cape Observations, 
Mr Stone presents tables intended to facilitate the com- 
putation of star-constants, which appear likely to prove 
of very great service to the practical astronomer. By a 
slight modihcalioii of Bessel's form for star-corrcctions he 
has been able to tabulate the quantities in a very con- 
venient and compendious manner, so that the whole com- 
putation occupies but a short time. Mr. Stone hopes that 
the use of these tables may render it unnecessary to give 
star-constants for every star contained in future cata- 
logues, the labour of forming which, and of insuring their 
accuracy is very great. It is probable, as he observes, 
lhat the use of star-constants in various catalogues has 
been in many cases extended beyond the time Mmen they 
could be introduced with a due regard to the precision 
required in modern stellar astronomy, which will be 
obviated by the use of the tables in question It is under- 
stood that Mr Stone liberally offers to supply a copy of 
these tables to anyone who would find them of real service, 
and who will make application for them A few remarks 
on the modiu operandi with the tables are reserved for a 
lutuie column 


THE BRITISH ASSOCIATION AT PLYMOUTH 

F ew towns m the United Kingdom have so much to 
interest alike the scientific and the general visitor 
as Plymouth , and the meeting there of the members 
of the British Association in August next should prove 
alike pleasant and profitable. For the general visitor ic 
will perhaps be enough that the Plymouth Hoe is one 
of the finest promenades in England, and that the land- 
scapes of the neighbourhood are at once most varied and 
most attractive. The man of science will be able to enjoy 
all this and a good deal more The zoologist may if be 
pleases revel in dredging expeditions in and ofif the Sound, 
which arc sure to yield an ample reward. For the 
mechanician there are three of ihc most no able works of 
modern engineering skill to inspect — the Edoystone Light- 
house, the Plymouth Breakwater, and the Royal Albert 
Bridge, while the Government dockyards and factories at 
Devonport and Keyhani, and the war vessels which stud 
the Hamoaze, will have a general as well as a special 
interest. One of the most enjoyable excursions of the 
Exeter meeting was that to the Three Towns, on which 
occasion the Government estabUshments were visited and 
gunnery and torpedo practice, with aU the latest elecCnc^il 
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arrangements, witnessed on board the Cambridge, The 
science of war has by no means stood still smre then 
The botany of the locality presents some peculiar features, 
and the algolcjjy is very rich. 

In the domain of natural science special interest how- 
ever attaches to the local geology. Plymouth rivals 
Torquay in its development of the great Devon limestone, 
winch lines the northern holders of the twin estuaries of 
the Tamar and the Plym, along which the Three Towns 
are built, and trending soiithwird and eastward, occupies 
the northern shores of Cattewalcr, and after a bitak re- 
appears in mass at Yealmpton. 'I'he Hoe is limestone — 
a natural esplanaile, an ancient plateau of denudation, 
with occasional alluvial deposits of sand and clay in 
pockets and fissures, remains of raised beaches, and a 
few ossiferous cavities The limestone abounds in fossils, 
coralline in the more massive portions as a rule, but with 
areas crowded with molluscs of the ordinary Devonian 
type Its chief pala onlolo^ju al interest lies, however, in 
Its bone caves The ossifcioiis caverns of Oreston, a 
liLile village on the southern bank of Callew.Ucr, which 
were discovered originally in ilie course of fpi-irrying the 
stone for the breakwater, whilst other members of the 
senes have been opened from time to time since, are well 
known by description at least to geologists. Those of 
Yealmpton have hardly attracted so much attention The 
fauna dilfeis in both senes in some important paiiiciilars 
fiom that of Kent's Cavern, ihcugh including in each ca'^e 
the oidinary cavtrn carnivora The whole literatuie of 
ihc Oreston and Yealmpton caverns will be found in the 
1 ruwactions of the Devonshue Association, compiled by 
Mr I'cngcUy And if the pal.eontologist should then feel 
special inteiobt in a locality which has yielded so much 
to his branch ol science, the slratigraphical geologist will 
find some notable materials for the study of the “still- 
\excd Devonian qiitstion" in the sections along the 
eastern shore of the Sound and elsewhere The clilf sec- 
tion from Mount ll.itLtn, by Staddon Heights and IIovi- 
sand to the mouth of the Yealm has been described by 
Sedgwick, Murchron, de la Heche, Phillips, Ifoll, Pen- 
gf lly, Jukea, and other eminent gcologi'^is, and iiitcrpietf’d 
very diveiscly, though the balance of opinion still remains 
that Its shales and sandstones overlie the limestone. 'I he 
contoitions and plications are, however, in some pails 
very remarkable, and should be studied in situ 

There is nothing very noteworthy in the immediate 
mineralogy of Plymouth, hut the mining districts of 
Cornwall and Devon, within easy reach, are the lichest 
mineralogical field in the kingdom, and in the barrows 
circles, cromlechs, pounds, dolmens, and menhirion, 
still scattered in profusion over the wild flanks of 
Dartmoor, and along many a Cornish moorland, the 
anthropologist will hnd plenty to delight him. Upon 
the importance of the coniribuiions of Kent’s Cavern 
to the early history of man we need not dilate. The 
results of the explorations there, with the literature of 
the cavern, pieparcd by the indefatigable pen of Mr 
Pengelly, will be found in the Devonshire Association 
Trnnsactwns 

The Plymouth Institution, with which is amalgamated 
the Devon and Cornwall Natural History Society, and 
which fittingly took the initiative in proposing the invi- 
lation of the Association, is the centre of the scientific 
life and work of the rcighboiirhood. It is a society of 
some standing, for it ^vas founded so far back as the year 
i 3:2, and its members have done much to elucidate 
science in its connections with the district, and to culti- 
vate literature and the fine arts The natural history 
section of its museum is rich in local ichthyology, and 
fair in some other departments of its fauna. There are 
some very valuable antiquities , and the mineralogical 
and geological collections, though far from complete, are 
by no means wanting m interest Bones from the 
ossiferous fissures on the Hoe, the caverns at Oreston 


and Yealmpton, and from Kent’s Hole, form a prominent 
feature of its paleontology ; and there are a few specimens 
which have a special value m having been presented by 
the Kev. Richard Hennah, who first established the 
fossiliferous character of the Plymouth limestone. The 
Institution issues Ti aruactions^ and has published some 
valuable papers bearing alike on science and upon local 
history, topography, and literature, from the “ Law of 
Electrical Accumulations,’^ by Sir W. Snow Hams, 
F R S ; to a paper ‘‘ On the Letter R,” by R. F. 
Weymouth, D Lit. It will be evident, therefore, that 
the institution has been doing good work 

But now for some particulars conccining the local 
arrangements. These are in the hands of a large and 
influeniial executive committee, with sub committees for 
the chief departments — finance, reception, sectional, ex- 
cursion, fine art, &c The mayor is the chairman of the 
executive , the secretaries being Messrs W Adams, W. 
Square, and H Whitcford, while Mr F. Hicks is the 
treasurer 

In one rp'sppri, and thai a iHost important one, Ply- 
mouth will distance almost every town the Association 
has visited We allude to the convenience of its sec- 
tional .iccommodation. The great hall of the Plymouth 
Guildhall, with its royal statues and magnificent histone 
windows, is the noblest hall in the whole south and west 
of England Here the president will deliver his address 
and the evening meetings be held. In the law courts 
adjoining, and the spacious rooms of the municipal 
offices, sonic of the sections will be accommodated. 
Others will meet at the Mechanics' Institute, the Athcn- 
£Lum, and the Royal Hotel, the whole of which are 
within less than five minutes' walk of the Guildhall and 
each other. Since one or two of the other section rooms 
were decided on, it has been suggested that the sections 
to which they were appropriated may also be accommo- 
dated within the limits first indicated ; but whethei that 
be so or not, in the most remote case the most distantly 
located sections will only be six or seven minutes’ walk 
ap.irt 'fhe members of the Association will know how 
to appieciaic this. 

Close by the Guddhall is St Andrew's Hall, a large 
building recently erected as a skahng rink. This will be 
utilised 111 connei tion with the Association for an exhibi- 
tion of the line arts Plymouth is the artistic centre of 
Devon and Cornwall, which have given birth to many 
famous painters, and the exhibition is intended to be 
specially representative of western art. The Queen is 
among the contributors, and leading residents throughout 
the two counties Living artists will be well leprescnted, 
but the staple of the exhibition will consist of examples 
of Reynolds, Opie, Eastlake, Prout, with Haydon, North- 
cote, and other artists of note. With the exception of 
Opic, who was a Comishman, and Reynolds, who was 
born at Plymplon, four miles ofif, the artists here named 
are Plymothians. 

Every effort is being made to get up an enjoyable and 
scientifically interesting senes of excursions. It is perhaps 
rather a disadvantage m one way that the neighbourhood 
of Plymouth should be so beautiful, for therein lies a 
strong temptation to let fine scenery get the better of 
hard scirnce However, it so happens that there is very 
little difficulty m combining both. In 1S41 there was but 
one excursion— to Tavistock and Wheal Friendship. This 
year there are six proposed — three for the Saturday and 
three for the Thursday following, in addition to which 
the Earl of Mount-Edgeumbe has most kindly consented 
to open his magnificent park on the Saturday to the 
inembers The botanists will need no excuse for visiting 
Mount- Edgeumbe ; if the geologists do they may find it 
in the interesting intrusive rocks at Cawsand, referred to 
in De la Beche’s Report One of the excursions pro- 
posed for Saturday is by steamer to the breakwater, and 
Smeaton’s famous work, the Eddystone Lighthouse, 
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winding up with a trip round the harbour/with its men-of- 
war, dockyards, forts, and factories. The Government 
establishments are always open to English folk, Our 
foreign friends who may desire to go over them, will have 
to provide themselves with a special order. There will 
be also a tnp to Liskeard, for the Caradoc and Phc^nix 
mines, and ihe famous Cheesewing. As mining is the 
special industry of Cornwall, and to a great extent of 
South Devon, it has been thought desirable to have two 
mining excursions — one on eacn day. South Caradoc is 
one of the nchest copper mines in Cornwall ; Phoenix is 
a tin mine , and both are admirably managed and excel- 
lently adapted to illustrate mining operations. The 
mineralogy of this distnct has some peculiar features. 
Phtrnix has lately yielded the i are minerals chalcosidente, 
andrewsitc, and the beautiful turquoise-hued henwoodite. 
The third excursion will be to the Lee Moor China clay 
works These are situated on the skirts of Dartmoor, not 
far from Plympton, are of immense size, and afford pro- 
bably tne beet illustration of this great industry, which 
Cornwall and Devon owe co ttic re^aarch^q and ingenuity 
of Cook worthy, chemist and potter, manufacturer in the 
Plymouth china of the first true English (hard) porcelain 
It is likely that this excursion will be taken up by the 
Plymouth Institution, and so arranged as to embrace a ' 
visit to Princetown, and its convict prison, and some of 
the fine prehistoric antiquities of Dartmoor ; if not there 
will probably be an extra excursion with this object given 
by the institution. 

Thursday will be a Jong day, and wholly given up to 
excursion pleasures. The mining excursion will be up 
the lovely river 'I'amar to Devon Great Consols, which 
comniunicatcs by a railway of its own to shipping quays 
dt Morwellham, m the close vicinity of the most pic- 
turesque scenery of the Tamar valley On the way, by 
the kindness of the Countess Dowager and the Earl of 
Mount-Edgeumbe, the party will have an opportunity of 
inspecting Cotchcle, one of the most perfect examples of 
a mediEEval mansion now extant At Devon Cousols — 
not long since the largest and richest copper mine in the 
land, which gave in dividends considerably over a imllion 
— not only are mining operations conducted on the most 
extensive scale, but there arc enormous arsenic works, 
huge water-wheels, and many other objects of interest. 

1 he other excursions arranged for the day are to Torquay 
and Penzance, The good people of Torciuay intend to 
follow the capital precedent set in i86g, and to invite and 
entertain a number of guests. E71 route from Plymouth 
A steamer trip may be made down the lovely river Dart ; 
and at Torquay there are plenty of objects of interest. 
The Torquay Natural History Society has a well-stored 
museum ; Kent's Cavern is of course a museum in itself, 
with a very Cerberus of a curator in Mr Pcngelly , and 
then there are the worhs of Mr. Froude, F.R.S,, at Chelson 
Cross, where he conducts those delicate experiments for 
ihe Admiralty on the forms of ships and their properties 
of stability, and to which he intends to invite members of 
the Association who are specially interested in this branch 
of mechanical science Steps are, we believe, being taken 
at Penzance to give the excursionists thither a hearty 
welcome. The museums of the Penzance Natural History 
Society and of the Royal Geological Society of Cornwall, 
the latter of which contains the best public mincralogical 
collection in the West of England will be thrown open 
to them, and excursions in all probability organised to 
ihe chief attractions of the neighbourhood It is hoped 
to provide special railway facilities for those who may 
wisn to visit other parts of the country— such as TintageL 
or the Lizard, or the western mining distnct. At Truro 
is the excellent museum of the Royd Institution of Corn- 
wall, which will be open to visitors. 

The former meeting at Plymouth, of the Association, 
was in 1841, with Dr. Whewell, president, and was a 1 
v^ry successful gathenng Six-and- thirty years are a long 


time, and it is remarkable that so many who took a pro- 
minent p^rt on that occasion are yet with us. One of 
the vice-presidents still survives — the Earl of St. Ger- 
mans , two of the local secretaries, Mr, R. W, Fox, F.R.S., 
and Mr. R Taylor, F G S. , a vice-president of the 
statistical section, the Karl Fortescue, then Viscount 
Ebnngton ; Dr. Owen, F R S , vice-president for Zoology 
and Botany , and Mr. Robert Hunt, F.R S , then secre- 
tary of the section of Chemistry and Mineralogy, are still 
with us. There will not be wanting opportunity, there- 
fore, of comparing personal experiences in 1841 and 
1877. 


INDIAN RAINFALL AND SUN-SPOTS 

May 24 Gen. Strachey read a paper b<> fore ihc Roval Society 
entitled “ On the alleged Correspondence of ll»c Rainfall at 
Madras with the Sun Spot Period, and on the True CiUerion of 
Periodicity in a Series of Variable Quantities " 

lie stated that a paper had recently been printed by Dr. 
Hunter, the Director-General of Statistics to the Government of 
India, having for its object to show that the records of the rain- 
fall at Madras, for a period extending over hixly-four years, 
establish a cycle of rainfall at that place which has a marked 
coincidence wuh a corresponding cycle of sun-spoth — the rainfall 
and sun-spots attaining a minimum in tlie eleventh, first, and 
second years, and a maximum m the fifth year 

The Madras register extends over sixty-four years, beginning 
with 1813 The mean rainfall for the whole period is 48 5 
inches The deviations from the mean vary from 30 i inches in 
defect to 39 9 inches m excess The arithmetical mean of these 
deviations (disregarding the signs) is la 4 inches. 

Dr Hunter divides tiie sixty-four years' observations into iix 
cycles of eleven year^, and calculates the arithmetical mean of 
the Siucces’iive years of the whole series nf cycles 1 he results 
are as follow — 



In the above calculation the first year of the cycle of eleven 11 
1813, so that the average period of maximum sun-spoLs will be 
about the third or fourth year of the cycle, and the period of 
minimum will be about the tenth or elevi nth of the cycle. This 
table apparently indicates a period of maximum between the 
third and the seventh years, and of minimum between the eighth 
and the second vearE, 

But as the only signi heat ion of the arithmetical mean value of 
a senes of observed quantities is that it is one above and lielow 
which there is an equal amount of deviation in the individual 
observations, the question whether or not the mean values thus 
obtained can be accepted as showing a definite law of variation 
fiom year to year in the cycle must be determined by examining 
the differences between tho^e means and the individual observa- 
tions on which they nre based. 

Treatmg the observations m Lliii manner, it appears that the 
mean difference of the individual ob<iervations from the meoDB 
shown in the table amounts to 11 ‘2 inches, and differs but 
little from Ihe mean difference of the individual observations from 
the anthmetical mean of the whole scrieb In other words, 
the supposed law of variation obtained from the means of the 
SIX eleven-year cycles hardly gives a closer approximation to the 
actual observations than is got by taking the simple aiubmetical 
mean as the most probable value for any year. 

In order to obtain a practical test of the probable physical 
reality of the cycle of eleven years, the author calculated a senes 
of mean values corresponding to those given in the table for a 
senes of cycles of hve, six, seven, eight, nine, ten, twelve, and 
fourteen years. The mean differences between these means and 
the observed quantities are all within a very small fraction of one 
another, and of the m^n obtained from the eleven-year cycle — 
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in short, one cycle la in tbii respect almost as eoud or as bad as 
another. 

Now, if in any series of quantities, such as the rainfall obser- 
vations at Madras, there be a law of periodicity, each observed 
quantity may be supposed to be compounded of a periodical and 
a non-penodical element. If we take the sum of a large number 
of cycles, each of which coincides with the cycle of periodicity, 
the non-penodical elements will tend to be ehminat^, and the 
means for the successive years of the cycle will indicate the 
periodical elements for the successive intervals At the same 
time the differences of these means from the several original 
quantities from which they were obtained will be the several non- 
pcriodical elements 

In proportion as the periodical elements arc small or large in 
relation to the corresponding non-periodical elements, so the 
differences (obtained as above) will be inver<4ely less or more 
different from the differences between the individual obscrvationb 
and the mean of the whole of them , and if there be no periodi- 
city, the two sets of diffeienccs would, In a sufficiently long senes, 
be identical 

Hence it may be inferred that when the differences (taken as 
before) closely approximate in magnitude to the mean difference 
of the original observations from the anthmelical mean of all of 
them, the periodical elemenis m those ob^icrvations must be cor- 
respondingly smoJl , and thia applies manifestly to the eleveli 
year-cycle and to the wliolc of the arbitrary cycles for which 
the differences were calcul-iled 

Further to test the reality of the periodicity, the author re- 
arranged the senes of sixty-four years' observations, in a purely 
arbitrary manner, in cycles of eleven years, by drawing the actual 
observations at random one after another, and setting them down 
in Buccesaion 11II the whole were exhau'ited. From three 
arbitrary cycles thus prepared, llic differences averaged lo 9, 
II 2, and II 6 — results which again indicate that the actual 
sequence of the obverved quantities of rain has no matenal effect 
on the mean differences, or any such tendency to a diminution in 
their numerical value, which is the necessary accompaniment of 
■ true periodical element 

Moreover, the mere circumGtance of any senes of cyclical 
means showing a single maximum and single minimum gives no 
real indication of such a result being a truly pcnodical feature 
It IS obviously Lo argue 111 a circle, fiist to assume a cycle on 
which to work, which shall give a single maximum and minimum, 
and then lo infer that there Is true periodicity because of the single 
maximum and minimum 'Ihc test of the periodicity is in truth 
to be sought altogether outside of the particular values of the 
successive elcmcnis of the cyclical means 

It IS manifest that a complication of periodical elements may 
90 mask one another as lo prevent positive results being obtained 
by the exam inal ion of the means and differences in the case before 
UL Bui the whole scope of the present argument is negative, 
and it leads to the conclusion that there is no proof of greater 
tendency to periodicity in the eleven-year means than m the 
original isolated observation'^ 

As the sun-spot periorl is not exactly a cycle of eleven years, 
Ihe author examined the results obtained by a comparison of the 
observations corresponding to the known penods of maximum 
and minimum sun-spots, without reference to any special length 
of cycle Ihese results he also considered to be negative. 

A further test of the character of Ihe conclusions was sought 
from the rainfall observations at Bombay and Calcutta, which 
have been made for the greater pan of the peru d over which 
those at Madras extend. It is haidly conceivable that there 
should be a coincidence with the sun-spot period, such as is 
supposed to have been found at Madras, based on any physical 
cause, which should not m some way be discernible in tne rain- 
fall at Bombay and Calcutta 

The results thas got are also held to be entirely negative, and 
to indicate no concordance among the means of the several years 
of the cycle at the different places The Bombay and Calcutta 
ohservauonB, treated as those of Madras were, lo ascertain the 
deviations of individual observations from the successive means 
of the cycl«, give quite similar results. 

Although the special object of the communication was to deal 
wiLh the alleged correspondence between ihe Madras rainfalL 
nnd the sun-spot periods, the author had also turned his 
attention to Mr, Meldrum's speculations of a similar character, 
and had tested some of them in the manner explained. 

Among these were the Greenwich observations for hfiy-five 
year«i which will be found at p. 307 of vol. xxl. of the Procted* 
mgs of the Royal Society, and the results got from them 


were quite analogous to that obtained from the Indian obser- 
vations. 

Further, to illustrate the argument on which the paper was based, 
the case was considered, in which a well-ascertained periodicity 
emslB, as that of the diurnal barometric oscillation. The figures 
used were taken at random from an old Madras regisitcr, the 
interval B being made two-hourly, and the entrie<; and the differ- 
ences of the observed barometric heights from the daily means in 
thousandths of an inch, sn as to reduce the calculations. 

The figures being merely illustrative, the circnmatancc of their 
not exactly representing any physical phenomenon^was a matter 
of no significance 

The treatment of these figures led to results veiy different from 
those got from the rainfall observations The mean difference 
of all the supposed observations from ihe mean of all of them 
being thirty, the mean of the differences between the two-hourly 
means and the original figureii was reduced to seven, indicating the 
distinct presence of a periodicity 

Re-arranging the figures m an arbitrary cycle of ten periods 
instead of twelve, the mean of the differences which before was seven 
was increased to thirty, showing that with the total d^cimAtiun ol 
the periodicity the mean difftrpnr- of sKc iwo-hoiirly means and 
thmonginml figuics wos the Same os the mean difference with the 
arithmeiical mean of all of them 

In conclusion, the author specially explained that he did not 
call in question the possible or actual occurrence of terrestrial 
phenomena corresponding to the sun-spot period, but only desired 
to point out that in the case of the rainfall observaii >us under 
review the evidence was not sufficient to establish cither any 
periodicity or such a correspondence 

In some remarks made subsequently the author pointed out 
how the comparison of the successive combination ol the obser- 
vations, beginning wUh one cycle and then combining two, and 
so on, nil the whole were united, supplied another way of treating 
the figjres which showed that the successive means of the differ- 
ences between the mean rainfall for the combined cycles and the 
mean for the several years of the cycle when combined, followed 
the law that would hold good if there were no appreciable 
periodicity, that is to say, that this mean should gradually dimi- 
nish in a ratio inverse to the square root of the number of cycles 
combined. 


UNIVERSITY A EDUCATIONAL 
INTELLIGENCE 

Camuridge — Prof, Humphry has been appointed to repre- 
sent the University at the 400th anniversary ot the University of 
Upssla in September next 

Prof. Adams' report to the observatory syndicate for the year 
from May, 1876, to May, 1877, docs not contain anything of un- 
usual interest The year has been exceptionally favourable for 
aiiironomical observaiions, and 3,618 observatiuns were made 
with the Transit circle All the publications of the obsenraiory 
are well forward, nnd the general work has been earned on 
smoothly and efficiently 

The following awaids have been made for proficiency in 
natural science at Si John's College ■ — To 1 ' T S Houghton, 
a fuundaiion scholarship, the Wright's Prize, and augmentation 
of exhibition to 100/ for the past year To Marr, Slater, F- J. 
Allen, Stewart, augmentations of exhibitions. 

London — A nubiic meeting in support of the London School 
of Medicine for Women was held the other day at St. Gtorge's 
Hall, the especial object beine to raise ^ with a view of 

enabling the Executive Council lo carry out an arrangement with 
the authoniics of the Royal Free Hospital, under which students 
from the school were to receive clinical instruction. Mr. Cowper- 
Temple, M.F , Mrs. Garrett-Auderbon, and Mrs. Westlake were 
amongst the speakers. 2,600/ have already been subscribed. 

The Senate of the London University have decided by a 
majority of five not to postpone giving medical degrees to 
women till all the other faculties were open to them 

Manchester. — On Fnd.iy last the scholarships and prizes 
gamed during the scssiun by students in the FaLuUies of Arts, 
SciencCf and J-aw were dnrtributed at the Owens College. The 
Daiton Senior Mathemilical Scholarship was gained by J P. 
WhUney , the Dalion Junior Mathematical Scholarship by J D 
Pennington ; the Daiton Chemical Scholarship by J. iC Crow ; 
the Platt Physiological Scholarthib by L Larmuth. Mr, Crow 
presented a research upon the " Hypovanadous Compounds/' 
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Bnd Mr. Lannuth a research upon the ^ * Physiological Action 
of certain Vanadium Compounds.” The number of students m 
the various departments of tlie College during the session just 
closed has been —Arts, Sciencep and Law, 415 , Medicine, 175 ; 
Evening Classes, 900 , making a total — allowing for double 
entriea — of 1,450, being an increase of seventy on the number 
regntered during the session of 1875 -76. 

Leeds. — On Saturday the prizes and certihcales awarded to 
the students at the termination of the third Bession of the York- 
shire College of Science were dutributed by Lord Frederick C 
Cavendish, the President of the College. Thoroughly gratifying 
reports of progress were made by all the professors. Not only 
has a site been obtained fur the ercclion of permanent buildings, 
but an architect has been appointed to prepare plans and 
superintend the erection of the buildings. The hrst step has 
been taken to provide what we have all along advocated, a com- 
plete curriculum in literature as well as m science, by the 
appointment of Mr Marshall as classical professor, and it is 
hoped that in a very short lime a professor of modern hieralure 
Will alcra Lo lidded to the staff Liberal contributions have 
already been made towaras iii« gMai pxoenses required to start 
the institution, and the University P.xtension LomiaiiiM h^ivc 
banded over the whole of the funds of which they had been 
made adminislratars in connection with Leeds Still lo attain 
anything like efficiency the sum already obtained must be 
doubled. It IS the people of Yorkshire who will mainly benefit 
by this new insUtulion, and we hope it will not be difficult 
to convince them that it is both their inlcrest and their duty to 
provide the greater portion of the funds reqirred 

Durham — At a recent Convocation the following degrees 
and licences were conferred in connection with the Univcrjiity ■ — 
B Sc John Thomas Dunn, Mather Scholar Associate^ m 
1 'hyi.ical Science Ldwm Cooke, John Richard Jlutchinsun 
Williamson, 

PaUis. — The reconilruction of Charlemagne College, one of 
the most celebrated national colleges m Pans, has just been 
finished The fitting-up of the buddings has begun, and they 
vs ill be ready by October next. Tnih college was established 
after the Revolution in the Motel d’Anville, rue St Antoiin., 
which had been purchased from Anne dc Montmorency by the 
Cardinal of Bourbon, and bequeathed by him to theJesuUs, then 
in hostility with the University. 

A large number of houses having been pulled down in the 
Quarlicr Latin to moke room for the Boulevard St Germain, the 
works for the enlargement of the School of Medicine have been 
begun, and will be completed before the Exhibition The 
expense will he 2, 838,000 fr 


NOTES 

The varied and cultured tastes of the Emperor of Brazil are 
unusual even among private individuals, and probably without a 
parallel among his own limited class, Ins activiiy and eagerness 
for knowledge are astonishing While in Pans, as we stated at 
the Umc, he was present at almost every scientific mecLing of any 
importance, and in London this interest in science manifests 
itself quite as strongly. He has attended every meeting of the 
Royal Society since his arrival, was present at Mr. A R. 
Wallace’s lecture, carefully inspected the Science School at 
South Kensington, called the other day on Mr. Crookes, visited 
Dr Siemens on Tuesday and Mr bpoUiswoode on Wednesday, 
and indeed has conversed with almost every man of science in 
London who has been doing any original work during the post 
few years These visits are not mere formalities, for the 
Emperor is not satisfied until he roasters whatever new research 
IS submitted to him On 'l^sday he was made an honorary 
member of the Anthropological InsLituce and of the Royal His- 
torical Society, Were the Emperor to stay here for some time 
we believe his presence would have a distinct influence on the 
pubbe recognition of science ; and if there were any one in this 
country in a similar station who took an equally real interest in 
science, wo believe it would be all ^e better. 

Under the auspices of the Sanitary Inatitute,' Dr Richardson, 
F'H.S,, will deliver a lecture at the Royal Inatitution, Albe- 


marle Street, on Thursday next, at 4 r.M,, ** On the Future of 
Sanitary Science in relation to Political, Medical, and Social 
Progress ” We hope to give a verbatim report of this lecture in 
next week’s number. 

The last mccling of the Royal Society previous to the recess 
was held last Thursday 

We regret to see that PoggendorfTs name haa been entirely 
suppressed in the title-page of the new' volume of ihe Anna/erf, 
The journal now edited by Borchardt still bears Crclle’a name, 
and our Phtiosophual Magazine still keeps the names of Tillocb, 
Nicholson, and Thomson on Us title-page, A similar allusion 
to the man who has made ihe Annalen what they are, would 
have been a better tnbute to his memory than the short account 
of his life which closes what we must now call the last volume of 
s Anna/ert. 

The twenty-sixth mccling ot the American Association for 
the Advancement of Science will be held at Nashville, Tennes- 
see, comniLiicing August 29, 1877. The president at this meet- 
ing will be Prof Simon Newcomb ; the permanent secretary ia 
Prof F W Putnam. 

The (ieologisls’ Association have arranged for an excursion 
into Derbyshire on Monday, July 23 and five following days, 
under the direction of the Rev J M Mello, Prof Boyd Dawkin^i, 
and Mr. Rooke Pennington. 

The Select Committee to which the Ancient Monuments’ Bill 
was referred met on Monday, when Sir John Lubbock was 
chosen chairman The Committee meets again on Monday next, 
when evidence will be taken 

Ai the meeting of the Royal Geographical Society on Mon- 
day, the last of the three lectures on scienlihc geography arranged 
for this session was given by Mr A. R Wallace, "On the 
Comparative Antiquity of the Continents ” The object of the 
lecture was to establish the comparative antiquity of continents 
by an examination of the living and extinct animaU found in each, 
and the lecturer came to the general conclusion that the mam 
divisions of the caith had been nearly the same from the earliest 
period The Emperor of Brazil was present during the lecture 

In our report of the Anniversary Meeting of the Geographical 
Soiictyitwfls vtated that the Society contemplated organising 
an iVfncan I'.xploraLion Fund. The Society, it is known, has 
taken no share m the International African Association founded 
by the King of the Belgians ; while doing everything to forward 
the views of that a'^sociation, it seems to be of opinion that 
England ought to carry out African exploration independently. 
The Prince of Walts has become patron of the A''rican Fund, 
and a special committee has been appointed, with the president 
of the society as chairioan, the society having given a special 
donation of 500/. A map accompanying the programme of 
the scheme shows how large an area has been explored 
by British travellers, and several routes m Eastern Africa 
are suggested for eiploration or careful exammation. A 
comparison has been made of the length of each journey 
in Africa in a few recent luslanccs, with the cost of 
making it It appears that Ihe total expense of despatching a 
well-equipped exploratory e\pedition from England may be 
roughly reckoned at the rate uf 1/. los. for each geographical 
mile of country travelled ovei in Africa, supposing the expedition 
to return to the place whence it set out. In through journeys 
the rale is in many cases nearly twice as great. The aggregate 
length of the seven specified routes is about 7, 700 geographical 
miles , consequcuily, the total cost of the proposed explorationp, 
atthealove rate, would amount to about 11,550/ No doubt 
many besides fellows of the society will be willing to help forward 
this new scheme. In connection with this we may here state 



174 


NATURE 


[yune 28, 1877 


that the International African Commiasion has concladed its 
labours It has decided that Iho organisation ofstations m Africa 
belongs to the Executive Committee The principal object of 
these stations will be the suppression of the slave trade. It has 
also been decided that an expedition shall leave Zanzibar in the 
direction of Lake Tanganyika The King of the Uelgians has 
been re-elected president of the Commission. 

Trubner, of Stra^sburg, publishes tins month the hrst number 
of a n;w Zatschn/t fur physwh^ische Chern'c^ edited by Prof 
lloppr-Seylerp of Strassburg and other eminent German chemists. 
The purpose of the joun.al is to keep together such onginal 
])apers in physiological chemistry as are now scattered over various 
chemical, physiological, and medical journals The new ZAt- 
schrijt will be publiahed every two months 

It is stated that in a held near Cologne the Colorado potato 
beetle has been found id every stage of development. 

In connection with the agitation in favour of planting the 
streets and squares of Manchester with trees, and protacting tlic 
suburban vegetation, which is being carried on by the Field 
Naturalists and Archaeologists^ Society of that city, a paper by 
Ml K 11 Alcock, 1' L S , containing some curious informa- 
tion, was read at the last meeting of the Society Mr. Alcock 
has experimented for the list twenty-five years in planting trees in 
tile vicinity of his mill, situated m 13 ury, a smoky manufacturing 
lown, a few miles from Manchester lie finds that the plane 
{Platanus orientaliz)^ which is so successful in London, will not 
grow at all m Lancashire smoke even with careful culture. But 
on the other hand he has been very successful with the beech, 
sycamore, birch, >vych elm, and Turkey oak The lime, how'- 
cver, IS the tree chiefly recommended indeed, Mi Alcock says of 
it that he is absolutely certain iL will grow well in the Manchester 
thoroughfares if properly planted If the Manchester people 
are enabled to walk unttt </ttt Linden ^ they will have reason to 
tliniik the Society which is in.akmg such commendable cfibris to 
sohe the problem in question 

Ir 13 just 140 years since the National Library of Pans was 
made public The area of the building has been enlarged mure 
than twenty times since that, and a scheme is now being planned 
for liioUting the building from every other liou^e 

An Important T'rcnch work has just appeared at Geneva — “ Le 
Masiif du Mont Blanc Etude sur sa Constitution geodesique et 
geologique, sur scs Transformations ct sur I’etat ancien et mo- 
deroe de ses (ilaciers," by E. Viollet Le Due, with II2 illus- 
trations, and a map on the scale of I 40,000 The work is the 
result of seven years' exploration, dunng which the author has 
set liimsclf to map and describe with all possible aLCuracy^ the 
characters of the rocks and of the soil, the successive beds of 
glaciers, the positions of moraines, the forms of the ednes dc 
di^cctwn^ as well as the general aspect of this great upheaval. 
The map, based on the former maps of Capt Mlculct, on the 
well-known relief of Mont Blanc constructed by Dardin, on the 
burveys of Forbes, on the work of Alph. bavre, and on careful 
surveys by the author himflelf, is indeed a remarkable work, 
scientifically and artistically. After many attempts the author 
has given up the idea of representing the relief by level curves, 
and has returned to 'the old graphic system under a light cor- 
responding to ihat of Llie sun abaut 10 o’clock on a Bummer 
morning. In thii way the relief of the locality la so perfectly 
repre&enied on the map as really to deceive the eye. The 
geological description deserves the attention of all geologists. 

M R E, G RavFNSTEiN, F R G S I read an elaborate paper 
at the Statistical Society on Tuesday evening last week, on the 
populations of Russia and Turkey. The former of these Empires 
has 64,584,482 inhabitants, the latter only 25,966,866, or, in- 
vading Egypt, Tripoli, and Tunis, 43,408,90a The population 


of Roumama is 4,850,000, of Servia 1,352,500, The population 
of Russia increases at the rate of ri percent, per annum, the 
increase amongst Ihe Jews being at least double what It is 
amongst the Chnstians ^YIth respect to Turkey there exist no 
data for calculating the increase, though it is most probable that 
the dominant race does not increase at all, a fact acco inted for 
by VICIOUS practices, and by the sacrifices demanded from it for 
the defence of the empire. Some curious facta were commented 
with respect to the proponions between males and females. 
Th'oughout Asiatic Russia and in a conEiderable portion of 
European Russia the male sex preponderates. The same fact 
has been noted in Roumama, in Greece, and In other parts of 
Europe. The author thus summed up the results of hia investi- 
gations — In the Russian Empire there are loo Russians to 
every 50 members of other nationalities, and 100 Christians to 
every 16 Mohammedans and Pagani In Turkey, on the o'her 
hand, 100 Turks have opposed to them 197 meinb***'® otlicr 
nations and 100 MohamrTi»^»««j 4/ cnnsLians. 

Mr Stanpord has ]ust published sheet No i of a large- 
scale map of the seat of war in Europe It exhibits with great 
minuteness the region on both sides of the Danube where ope- 
rations are being at present earned on, and extends soulhuards 
as far as the latitude of Philipopolis. It is admirably executed, 
and Will enable a reader to follow the movements of the belli- 
gerents with complete saLis''action. Mr. Stanfoid also publishes 
a bird'a-eye view, by Maclure and Macdonald, of the seat of 
war in Asia and Europe from Kurdistan, much better executed 
than the gcntrality of similar maps. 

Fuhiher details appear in the American papers of the recent 
destructive earthquake and wave on the weiiit coast of South 
America A Lima correspondent states that at about S 30 on 
the night of May 9, n severe earthquake shock, lasting from four 
to five minutes, moved the entire b lULhern coast, even reaching 
down as far as Antofagasta. The fir^t sliock was succeeded by 
seieral others of less intensity, and the sea, receding from the 
shore, seemed to conLcntratc its strength for the fearful and 
repeated attacks it made upon the land It left Callao and pro- 
ceeded southward. At M jllendo the railway was torn up by the sea 
fora distance of 300 feet, since rcp.iired , and a violent hurricane 
afterwards set m from the south, preventing the approach of 
all vciiscls, and unroofing the houses of the town. At Arica 
the shocks were very numerous, and caused immense "damage m 
the town, the people flying to the Morro for safety. The sea 
waa suddenly perceived to recede from the beach, and [a wave 
from ten feet to fifteen feet in height rolled in upon the shore, 
carrying before it all that it met Eight Limes was repeated this 
assault of the ocean. Iquiquc is in ruins. The movement wu 
experienced there at the same time, and with the same force. 
Its duration was exactly four minutes and twenty seconds. It 
proceeded from the south-east, directly from the direction of the 
llaga The town of Tarapatt, twenty-five leagues inland, and 
the villages of Rico, Matella, and Canchones were more 01 less 
damaged The shock of earthquake was especially severe at 
Chanavaya. In some spots the earth opened in crevices of 
fifteen metres in depth, and the whole surface of the ground was 
changed At least 200 persons were killed. At AntofagahU 
the atmosphere was illuminated by a red glare, supposed to 
proceed from the volcano of San Pedro de Atacama, a few 
leognes in the interior. The sea completely swept the business 
portion of the town during four hours. At Huinillion the wave 
which succeeded the earthquake was nearly Sixty feet in heighL 
Mexillones was visited by a tidal-wave sixty-five feet in 
height. Two-thirds of the town were completely obliterated 
In connection with the so-called Tidal Wave " of the 
Pacific, Mr. Manley Hopkins writes to yeiiterday's Twirs : — 
About the 1st of May last the great crater of Kdauea, on the 
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Hank of MaunA-Loa, had become active. On the 4th Tather 
aevere shocki of earthquake were felt at the Volcano House. 
At 3 F.M. that day a jet of lava was thrown up to the height of 
about 100 feetp and afterwards other jets, to the number of fifty, 
perhaps were in operation. Subsequently jeti of steim issued 
along the line formed by a fissure four miles In length, down 
the mountain Bide. On the 5th, an obierving party finding the 
disturbance lessened, descended into the vast crater. On the 
plain which forms the floor of the crater a mamelon had been 
thrown up 1,400 feet m diameter and 700 feet in height Fire 
and Hcoria spouted up m vanoui places Pele’s hair, vitreous 
filaments formed in the volcano, abounded Things returned to 
a quiescent state Between 4 and 3 A.M. of the 10th an oscil- 
lation of the sea was observed at Hdo, on the east coast of the 
great southern island of Hawaii At a quarter before 5 the 

great ** earlhquaUe wave” struck the village The greatest 

difference between the crest and the trough of the wave was 
herej and it mca.snicxi 36 fpct. On the opposite side of the 
island, in Kealakekua Day, where Cook diea, ihc iMactir^ment 
was 30 /eet. In other localities the difference varied down to 
3 feet, The regurgitations of the sea were violent and complex, 
and continued through the day The great wave seems to have 
struck all the islands at the same time without reference to posi- 
tion. The height of the waves was nowhere so great as at 
Hilo. In 1868 a great earthquake wave destroyed Arequipa 
and Arica , 30,000 lives were lost at that time. Allowing 
five hours for the difference of longitude between those ill-fated 
towns and Honolulu, and supposing that the centre of the 
seismic action was rightly placed, the wave on that occasion, 
18G8, was calculated to have travelled the 5,000 miles between 
Anca and Honolulu m twelve hours, or at the rite of 446 mtles 
an hour 

The shock of an earthquake visited the district between Aix- 
la-Chapelle and Cologne at about 9 a M. on Sunday The 
movement was from south-west to noith-east, and lasted from 
three to fifteen seconds. The vibration resembled that caused 
by a heavy goods train. The CqIo^iu Gazette lemarks that the 
last earthquake m the Rhine di.tnct occurred on November 17, 
1868, two days aficr a considerable eruption from Vesuvius had 
commenced 

Ai a recent mcctmg of the Christchurch (N Z ) Philosophical 
Institution, Dr llaast gave an account of the discovery of 
remarkable ancient rock pamUngs 111 the WcK a Pass Ranges 
Some of them arc fifteen feet long , they represent animals of 
foreign countries, weapons and dresses of semi-civilised people , 
underneath are characters like those of the famd language, and 
those on the ancient hill found in the North Island, 

The great Moscow Polytechnic Museum was opened on June 12 
by an extraordinary meeting of the Society of Fi lends of Natural 
Science 

The Irkutsk newspaper Siherm announces that on April 28, 
at 9 30 A. M , an earthquake was fdt at Irkutsk. 1 he shock was 
very short and rather strong 

THEflecond fascicule of the sixth volume of the Memoirs of 
the Kazan Society of Naturalists contains ihe annual rejiort of 
the Society The most important work done by the Society 
was a geological explorarioq. of the permian ani carboniferous 
deposits along the banks of the Volga, between Stavropol and 
Syzran, by M. Sluckenberg, and of the banks of the Kama in 
the Vyatka go vernnieDl, by M. Zaytse/T. 

The additions to the Zoological Society’s Gardens during the 
past week include a Patas Monkey {Cercopiihecus rub^) from 
West Africa, presented by Mr Edward Poulion ; a Yellow 
Baboon [Cynocephalus babouin) from JVest Africa, preunted by 
Mr. H. E.. Wallers ; a Purple Kalcegc (Eupiocamus horsfieldi) 


from the North-west Himalayas, presented by Mr. John Ditmas ; 
an Imperial Eagle {Aquila impertalis), Europe on, a Dairabands 
VarraV^ti [Poly telis barrabandt) tfom New South Wale^, depo- 
sited , seven Spotted- billed Ducks {s4nas p<£CthrhyncMa)t seven 
Chilian Pintails [Dafila spinuauda)^ eight Summer Ducks [Atx 
s/onsa), two Bronze- winged Pigeons {PAaps chalcopttra), a 
Gcoffroy’s Dove {Peristera bred In the Gardens; a 

Hippopotamus [Hippopotamus amphibnts), born in Holland, 
purchased. 


SOCIETIES AND ACADEMIES 

I-AJNDON 

I 'Royal Society, May 31 — "The Physical Properties of 
Homologues and iHomer?,” by Frederick 1) Drown, B Sc. 

When we altempL to compare the physical properties of a 
scries of compounds presenting very similar chemical properties, 
we find, that although our knowledge regarding one or two 
members of the senes is tolerably complete, it is very restricted 
concerning the others. 

Among the alcohols of the jOH senes, for example, 

there are two — melhvl and ethyl alcohols— with whose physical 
properties we arc well acquainted, but when we pass to the other 
members of this senes we find, that with the exception of nume- 
rous determinations of density and boiling-point, experiments 
have been limited to the measuremen's of expansion which have 
been earned out by Kopp, Pierre and Puchot, and others 

In order to supply this want, I have undertaken a senes of 
experiments, the first of which arc here noticed 

The densily, expansion, and vapour-tension of propyl and 
Isopropyl iodides have b^en measured with the greatest care ; 
the chief difficulty to be overcome being the impurity of the 
liquids themselves, more than a kilogramme of each was specially 
prepared and dried by means of phosphonc anhydride , it was 
then submitted to fractional distillation, about 500 grammes of 
perfectly pure iodide being 1 bus obtained; this was again dis- 
tilled and collected in about four portions, each nf which formed 
the subject of a senes of expenments. The reimlLs obtained with 
all these portions agreed most satisfactorily, showing that when 
the substance is prepared with care, the error due to impunty is 
well nigh obviated. 

The following tabic gives the results m buch a form as to show 
that when the tensions of the saturated vapours of both iodides 
are equal, the dciisilies and consequenlly the moJcciilar volumes 
are unequal 
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It will be seen Ihul this is in contradiction to Kopp’s law-, but 
that it IS in accordance with the modern dynamical hypotheses 
on the constitution of matter, since the instabiliiy of the Eecondary 
iodide may be due to the greater v/s Tnia of Us molecules, which 
in turn would cause an increase of the mean distance between 
the molecules 

I may here mention that I have made a very complete 
senes of experiments on the vapour-tension of normal propyl 
alcohol. The curve representing these observaiiona hUerecetB that 
which expresses the tensions of normal propyl iodide, bo that 
whereas at 760 mlllims. the iodide boils at and the alcohol 

at 97“ 3, at 370 miUimH. they boil at the same temperature, viz., 

I 79" 5, and at tzo miUims. the boiling-point of the iodide is only 
I 49° 5i whilst that of the alcohol is 56° 

This fact, which probably arises from the much greater latent 
beat of propyl alcohol, obviously renders useless all attempts to 
I derive the boiling-points from the constitution of chemical com- 
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poondsp flo long as the boiling-poinLa at the ordinary pressure of 
Ihe atmosphere alone are taken into account 

Mathematical yociety, June 14 — Lord Rayleigh^ F.R S., 
prcGldentp in the choir — Prof. Croltonp F R.S , proved some 
geometrical theorems relating to mean values. These theorems 
were chiefly interesting as examples of the employment of the 
theory of probability to establish mathematical results , they 
were of a kindred nature with theorems given in the N/11/. 
Trans , 1868, p 1851 and in WilliamEon's “ Integral CalculuSp" 
second edition, p, 329 Mr Memfleld m^de a remarks on 
the communication — Prof ClifTord, F R S , read a paper on the 
canonical form and dis;ection of a Riemann’s surface The object 
of the paper is to assist students of the theory of complex 
functions by proving the chief propositions alKJut RvemannN 
surfaces in a concise and elementary manner To this end 
certain results of Puiscux’a were assumed at the outset Prof 
Smith in making remarks on the paper expressed his in- 
debtedness to the author in having cleared up a difficulty which 
presents itself in Liiroth’s paper on the subject — Prof. II. J S 
Smith, F.R S , ^ave a sliurt account of a further commuiiicatiun 
upon FUenstein's theorem. — Mr Tucker communicated a paper 
by Mr J C Matet entitled, " Proof that every Algebraic Equa- 
tion has a Root ” — The Society’s next meating will be held 
on the second Thursday in November 

Royal Astronomical Society, June 8 — Dr. Huggins, 

¥ R.S., in the chair — Some tables lor facilitarmg the computa- 
tion of star constants were presented by Mr. Slone • — Mr Marth 
ex]i1ained diagrams referring to conjunctions of Salurn and Mars 
between July and November next — being a triple conjunction — 
Dr Roysion Pigott described a method of collimxting reversible 
inBlnimeiila by which the enor could easily be determined within 
Mr. Dunkin intimated thai he would be greatly disappointed 
to find hia collimation o" 25 out — Mr Cl ill recounted some of 
the troubles that beset people who go after parallax, and de- 
scribed some methods of getting rid of systematic errors. — The 
president in the name of the meeting said “ (iood-bye” to Mr, 
Gill on the eve of his departure fur the Island of Ascension — 
At 9 I' M the proceedings vreie stopped by the jircsident to leave 
Lime for the special meeting called to consider a proposed altera- 
tion m the bye-laws 

Paris 

Academy of Sclencea, June 18 — M Peligot in the chair — 
The following papers were read ; — On the notation of Berzelius, 
by M. Berthelot — £ome observations on the mechainijm of 
chemical reactions, by M BertheloL The new facts observed 
relate to direct oxidabon of haloid salts, and of sulphurous and 
aneniouB acids — On the order of appearance of the first vessels 
In tbft Aerial organs of some Primula, by M. Trtcul — On the 
crystlfflbe form and the optical properties of proto- iodide ol 
mercury, by M Des Cloizeaux i he ciystals generally occur in 
the form of thin, flexible, weakly dichroic plates, of the quad- 
ratic system, but liable to be mistaken for a clinorhoinbic com- 
bioation. Across the planes of cleavage they give strong double 
refraction, with positive axis The salt is completely isomor- 
phouB with calomel (or the protochloride) , and it is imperfectly 
so with red bi-iodide of mercury, which, liowcvci, has a nff>atizH 
axis M. Berthelot, in view of such facts, remarked on the 
uncertainty they throw on the employment of isomorphism 
as a method for determining the number of alums con- 
tained in a compound, and consequently the absolute value of 
the atomic weights. — Reply to the observations of M Mouchez, 
by M VillarceaiL — On M Villarccau's Nouveau Navi^aftoUf 
by M. Mouchez. — On the interior sea of Ihe Algerian .Sahara, 
by M. Fav^. The slope at the borders of the lake, he points 
out, would be very pronounced — Theory for finding the number 
of variants and contravariants of given order and degree linearly 
independent of any system of simultaneous forms containing any 
number of variables (continued), by Mr. Sylvester. — On the 

J reaent state bf the solar atmosphere; letter from P. Secchi. 

n presenblft^a rhum^ of the spots and protuberances of 1876, 
he glvea^^Ureasqns for thinking the sun in a state of relatwe 
(not calm. M TaniBeti's ^ew that there is rather a 

Ubdeney to speedy dissolution of spots than a state of (even 
relative) cdtn, implies, he thinks, the false idea that spots can 
be malntaliied for long without the conthmance of eiuption. 
Their short duration indicates a short time of crupUOQ, therefore 
weak solar activity. Spots continue because the dissolved 
matter li replaced by freshly erupted matter. We have no, 
pn>o(^ either, that dissolution is more rapid at the periods pf 
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miumnm. There are now ligna of K-avakeolDe activity, — ^ 
electro- magnets with randies of iron, by M. Du Moneeb He is 
led to study these again by experiments of M. FridHatt and M. 
Jablochkoff The lateral action of the magnetising currents on 
the rundJes is limited, he thmks, to a simple dynamical reaction 
between parallel currents, which may, with ve»y strong currents, 
make plate 9 of iron adhere isitrongly to the cheeks of the spiral, 
but which does not develop ejrief iot ly on these plates ^vcU- marked 
magnetic polarities Tins latter only otcurs where the plates are 
so small that the spirals act on them by enveloping them like a 
core — On the use of sulpho-carbonalcs and sulphide of carbon 
in Ireatment of the vine, by M Mares. — On a temporuy affec- 
tion of Bight, by M Pierre. Reading, one day, after having had 
brain fever, a glazed volume, he found the characters apparently 
more distant than the paper (about 4 mm.}; and the exercise 
was very fatiguing. In the next eight or ten days the characters 
seemed gradually to come nearer to the surface — Historical 
reniaiks on the theory of motion of one or several constant or 
variable forms iti an incompressible fluid, &c (couLinued), by M. 
Bjerknes — Determioation of groups formed of a finite number 
of linear substitutionii, by M, Jordan — ^On Bolar 

eruptions observed at I’aiwwo from 1871 till April, l877i hy M. 
TMohnii In 1871 the zone of eruptions was confined between 
-I- 70“ and —40'’; m 1876 U extended only between zero and 
— 21^*, and 111 the first four months of 1877 there has only 
been one very small eruption. — On a new geiural method of 
syiilheisis of hydrocarbons, acetones, &c., by MM Friedel and 
Cralts, - Reiucing action of phosphorus on sulphate of copper ; 
phosphides of copper, by M SiJot — Chemical researches on 
crystalliHcd carbon ite of lead formed on objects found at Pompeii, 
by M de Luca — Observations on some xanthates , separation 
of cobalt and nickel, by M Phipson - -Researches on tetra- 
chlonde of tarbon and its employment as an anesthetic, by M 
Morel He w'ds led to this application of it by the similarity of 
its formula (CjCI^) to that of chloroform (CaHCI^) It is found 
a perfect antcsthttic and more powerful ill an chloroform, but 
quite capable of being regulated. The periods of insensibility 
and collapbc are identical with those of chloroform , that of ex- 
citation IS more pronounced A mode of [irepuTing the substance 
is deacribed — Observation of a bolide at Clermont-Ferrand on 
June 14, 1877, by M Grerey The head was about five to six 
minutes apparent diameter , the light was bright and flashing, 
wilh slight reddish and bluish gleams No sjund was perceived. 
— On a solar halo, by M. Vinot. 
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THE CAXTON EXlIiniTlON 

T he exhibition just opened iit South Kensington to 
commemorate the 40olh anniversary of the first 
authentic publication issued from an English press, is one 
that must appeal to all who can read, and possesses an 
interest for the man of science from various points of \ icw 
We need not repeat the many platitudes that have been 
uttered and arc now likely to be reiterated on the vast 
importance of the invention of pnnting by means of 
movable types. It was a gift to the people of Europe of 
a pair of intellectual seven-leagued boots wherewith to 
tread the path of ruUtire , progress dining the I.isL 400 
years has been beyond all proportion more rapid than 
during any previous period, and while no doubt other 
causes have been at work, the sliongest impulse has b.cn 
received from the invention so intciestingly illustiatcd .it 
South Kensington Mr. Gladstone, in his speech on 
Satuiday, stated that he did not think the invention of 
movable types in itself anything very extiaordinary, and 
wondered that it had not been blundered on long before 
the time of Gutenberg and Fust. But the same might be 
said of most inventions in their first rude forms , we who 
arc accustomed to locomotive engines and ocean-going 
steamers, for example, arc apt to wonder how the world 
was so long in hitting on these applications of steam. 
But the truth is that m art as m nature no stage is reached 
by a leap ; it requires a collocation of many little circum- 
stances before any new form is iipe for development. And 
probably, if we could iniiiutely trace the precedents of the 
invention of printing, we might find that it was the most 
natural thing possible that it should have taken place just 
when it did and not before. Probably all the material condi- 
tions or “ cnvii onment ” may have reached the proper stage 
a century before the actual invention, but then there was no 
Gutenberg or Fust (or whoever the genius was, for this is 
no place to discuss the much-discussed question) with the 
requisite discernment to perceive this, and the piactical 
skill to proceed in the direction indicated by the condi. 
tions It IS curious that all the extant remains oi the 
work of the earliest known printeis are really wonderful 
m beauty of execution, which makes one doubtful if w’e 
have any of the very earliest specimens, and whether the 
date of invention should not be pushed further back than 
the accepted one 

The exact date of the invention, however, has not been 
satisfactorily ascertained That it was complete by the 
year 1450 there seems no doubt, and by the year 1500 
printing-presses had been set up in 220 pl.aces in Euiope, 
and many books, mainly editions of the classical writers, 
and religious books, were in circulation by their means. 
Mainz was the city in which the new art reached its first 
full development, spreading ihencc to Haarlem and 
Strasaburg, from Haarlem to Rome, 1466, by Sweynheym 
and Pannartz, who are said to have been the first to make 
use of Roman types, to Pans in 1469, to England about 
1474, and to Spain in 1475, 

The exact date of the introduction of printing into 
England is not certain , it may have been 1471, it was not 
VoL. XVI.— No. 401 


later than 1477, the date of the publication of Caxton's 
“ The Dictes and Sayings of the Philosophers," the lirst 
book ceiLaml) pimied and published in England, at the 
Almonry at Westminster Abbey, where Caxton set up his 
prc'iS , It 13 10 roinmrniorate this event that this year has 
bet 11 Lhobcn for the LaxLon celebration. There is a story 
that a pi ess was set up at Oxford a few yeais before 
Caxlon’s at Westminster , but the evidence for this state- 
ment is quite iintrustwoi thy. The first English book 
pnuLeil was by Caxlnn .it Biuges, probably in the year 
1474, “The Rccuycll of the Histones of Troye " It was 
at Biugcs, where Caxton lived in his capacity of mercer, 
a man of great impoi Lance, and in the retinue of the 
Duchess of Burgundy, that he learned the new art of 
printing from Col aid Mansion ; when he brought the 
invention to England he was probably about fifty ycais ot 
age, having been born in the Weald of Kent somewhere 
.ibout 1420 nearly all dates connected with C.ixlon aie 
very uncertain 

Accoiding to OJdys, the hrst book mwiiirh Caxton Ind 
any hand is oru which may veiy fairly be consideicd as 
connected with natural science Its title was "B.iitho- 
lomcii de Piopiictatibus Rcrum," said to have been 
printed while Caxton was at Bruges in the retinue of the 
Duchess of Burgundv The work is a kind of n.iiuial 
history, by Bartholomew (Ranvill, a Francisc.in In.u, who 
nourished about 1360, explainifig more esiiti.iily the 
nature and properties of the beasts, birds, fishes, stoiirs, 
&c , mentioned in wSciipturc. The work had already been 
translated into English m 1398 by John de Trevisa, and 
the translation was printed in England, probably on the 
first paper made in this country, by Wynkjn dc Wurde, 
after Caxton’s death It is only right to slate, however 
that according to Mt Blades, the great authoniy on all 
connected with Ca>ton, no impression of the edition in 
which Caxton is said to have had a hand, has ever been 
found. 

Caxton, who died in 1491, although he published 
his press at Westminstei a wonrlerfully large and varied 
collection of vvorks, docs not appear to have been nitracted 
to any bearing on science, stnctly so called Probably 
Mr, Gladstone hit on the reason in his estimate of 
Caxton^s character when he sjiokc of him as a thoroughly 
practical Englishman who went in only for whai would 
pay. The “Image or Mirror ot the World,' one of the 
popular books Caxton translated from the French, tieats, 
however, of a \ast variety of subjects after the imp.^rfect 
natural philosophy of the day We have an account of 
the seven liberal arts , of nature, how she worketli ; and 
how the earth hoJdeth him right in the nnddle of the 
world. We have also much geographical information, 
amongst which the wonders of the Inde occupy a con- 
siderable space. Meteorology and astronomy take up 
another large portion The work concludes with an 
account of the celestial paradise There are twenty- 
seven diagrams explanatory of some scientific principles 
laid down in this book , and eleven other cuts illustrative 
of other subjects treated in the work. The work was 
translated by Caxton in 1481, but the first rduion has 
no printer's name, place, or date. The history of the 
“Mirror of the World" may be summed up thus — 
Before the middle of the thirteenth century an unknown 
author wrote in Latin “ Speculum vcl Imago Mundi ” In 

L 
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1245 this was turned into French metre by the Due de 
Berry, in 1464 this was turned into French prose, and 
from this text Caxton took his translation. 

Even abroad the proportion of scientific to other classes 
of works issued from the early pnnting presses was com- 
paratively small , but this may be satisfactorily enough 
accounted for by the fact that there were then compara- 
tively few really scientific works in existence From the 
Italian presses a very large number of arithmetical and 
geometrical works were issued at the end of the fifteenth 
and beginning of the sixteenth century. The Alphonsine 
tables were printed at Venice in 1483 , but one of the 
earliest works in any way connected with science must 
have been a folio sheet, Conjunctiones et opposiciones 
sohs et Inns,” dated 1457 I Ihe place of publication we 
have been unable to ascertain There is a “ Gerardis 
Ciemonensis Theoria PJanetarum,” quarto, dated 1472^ 
and an Albertns Magnus “ Opus de Animalibus,” printed 
at Rome in 1478 Other early printed works which, con- 
sidering the time, may be classed as scientific, are " Ques- 
tioncs Johannis Cunonici super octo libros rhysicoruin 
Anstotrlis” (Padua, I47S) , Garelani de Thienis m 
Meteor libros Anstotelis Expostio ” (Padua, 1476) , 
** Prognoslicon,” a meteorological work published at 
Venice in 14S5. But when wc come into the next century 
the number of strictly scientific works published in 
f-ngland and other European countries increased with 
amazing rapidity, and we may say has gone on increasing 
in evei enlarging proportion ever since. The first English 
translation of luiclid by Rdlingsby is said to have been 
published in 1570 

It IS a small thing that books of science are all but 
unrepresented in the Caxton Exhibition ; these could no 
doubt have been obtained had they been sought for , but 
the object of the exhibition is simply to illustrate the 
origin and growth of the art of printing, which has been 
an inestimable boon to science as it has been to every 
other form of human activity, and the man of science 
owei as much gratitude to Us inventors, and to Caxton its 
ntroducer into England, as doss the worker in any 
other department of culture Happily, as we hope to 
show, science has been able to some extent to repay her 
debt by importing improvements into the art which 
would not have been possible but for her researches. 


ri/E DEVELOPMENT OF THE OVUM 

Buisthlt oil the Eailust Developmental Processes of the 
Ovum^ and on the Conjugation of Infusoria 
Stndien 3/ her die ersten Entwicklun^^svorganqe der 
EtzelUy die Zelltheilun^ find die Conjugation der Infn- 
sonen. Von O Butschli. (Frankfurt, 1876 ) 

"pEW subjects can be more important in their bearing 
J- on biology than the more prominent of those con- 
sidered in this volume. It now rests on a morphological 
basis which will never be shaken, that there has been a 
procession of the most complex animal forms from simpler 
and still simpler ones, until we reach eventually the ulti- 
mate of organised simplicity. There may be difficulties 
n the way, but they are as nothing to the overwhelming 
evidence which morphology provides in its support ; 
doubt, indeed, 13 no longer possible ; and every year 


diminishes the circumsenbed area of difficulty. But our 
knowledge hitherto of the developmental processes which 
take place in the earlier states of the simplest elementary 
organisms is wholly incompetent, Much labour has been 
expended, and doubtless good work has been done ; but 
as It at present stands, it is conflicting, crude, and essen- 
tially wanting in coincidence and correlation. The work 
before us is the result of an attempt on the part of its 
author to penetrate farther into the matter than his pre- 
decessors, and by completer knowledge to harmonise or 
explain away conflicting evidence and doubtful interpre- 
tation, and if possible to give a sequence to the morpho- 
logical processes in the simplest ova, and in the least 
apparently organised of animal forms. 

From the smallness of the space at our disposal all 
consideration of the second subj'ect discussed in this 
volume must be passed over. It deals with cell and 
nucleus fission generally , but as it is chiefly theoretical, 
we may the more readily omit it, merely remarking that 
the author concludes that there is a fundamental har- 
mony in the method of fission in the cells of both animals 
and plants ; a conclusion which it may be fair generally 
to admit , but in the minute detail, only discoverable 
by prolonged research, there will be found palpable 
differences 

That which gives distinction, and to some extent im- 
portance to the book, is (i) its minute and practical 
investigation into the earliest changes effected by deve- 
lopment in the ova of some of the more lowly organised 
animal forms ; and (2) the abundance of data which 
It appears to provide for the support of a new theory 
of propagation amongst the infusoria, which Butschli 
propounds and advocates 

The embryological researches under the first head 
were conducted principally upon the ova of the Nematoid 
worms and the Rotifers. To a limited extent the living 
egg was studied ; but the greater part of the results are 
derived from investigations of the ova treated with acetic 
acid. This is greatly to be regretted. The difficulties 
which present themselves in the minute examination of 
such ova in the living condition, arc doubtless great, 
indeed complete results could scarcely be obtained from 
this alone. But undoubtedly the continuous examination 
of a set of living ova in process of development should be 
carried on simultaneously with every method of treatment 
which will reveal structure and change in ova of the 
same form in the dead condition. Only in this way can 
every possible mutation be traced, and Us correlation and 
sequence be established. 

It is extremely difficult to distinguish even striking dis- 
coveries in this direction from the manifold claims put 
forward by the many observers. We must state gener- 
ally the facts as they at present appear, and seek to 
indicate the points specially claimed as new by Butschli. 
It is now well known that the ovum is not suddenly 
formed, and then stimulated into new activity by fertili- 
sation. It evidently, in Us very lowliest condition, goes 
through a process of internal growth and development j 
after which apparently it perishes unless fecundated. In 
1864 Balbiani endeavoured to prove that besides the 
germinal vesicle^ there existed one still more important^ 
which he called the embryogenic cell or vesicle in the 
ovarian ovum , and it was held by leading embryologists 
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that it was round this cell that the true embryo was con- 
stituted j but in what manner, each observer appears to 
have determined for himself. The disappearance of what 
was accepted as the gej minal vesicle was generally agreed 
to ; but whether before or after impregnation was never 
fully determined That it merely retrograded to the 
centre and determined segmentation as the result of 
fecundation, was held by many ; while the cinbryogcnic 
vesicle was said to persist, and from it were derived the now 
celebrated ''globules polaires,” or “ Kichtungsbhischen,” 
which had been variously called by different writers from 
Carus downwards "white vesicles,” "round vesicles,’' 
" clear globules,” and so forth, and which are now thought 
to enter directly into the genital organs of the future being , 
Balbiani considering them of much importance m the 
evolution, inasmuch as they aic found just in the region 
of the ventral layer of the blastoderm where the genital 
organs appear 

We have only space for a consideration of one of the 
instances adduced by Jiiitschli of earliest ovum develop- 
ment; but that may suffice to indicate the distinctive 
nature of his work. We select the eggs of Nepheln vni- 
In then youngest stale, the yolk is retracted from 
the delicate membrane, and there is, lestiiig on the yolk^ 
a minute mound of spermatozoa. At a little distance 
from this spermatozoal eminence there is an eccentrically 
placed spindle-shaped body, composed of fine longitu- 
dinal fibres, which at the equator of the spindle arc 
swollen to a thick shining granular zone. The yolk mass 
IS depressed at one point, and the spmdlc has its long 
axis directed to that of the flattened yolk At the ends 
of this body there arc clear homogeneous spots, from 
which rays go forth in all rlirectioiis through the yolk. 
This spindle-shaped body Buts^hli aftiims to be the Hue 
germinal vesule j and it is this which is curried upward 
to the surface of the yolk, by the elevation of the upper 
set of rays proceeding from the homogeneous spot over 
Us upper apex, until eventually this spindle is pushed out 
of the yolk in three segments. In the pait first pro- 
truded fine granules appear, and these letain their con- 
nection with the fibres in the part still inclosed in the 
yolk, by fine filaments, which also terminate in a 
zone of granules. This protruded vesicle is the " Rich- 
tungsbUschen the real place and relation of which, in 
the subsequent development of the egg, is nowhere deter- 
mined by these lesearchcs. In the stage of partial pro- 
trusion of this vesicle, at about a quadrant from the 
point of its exit, another clear space arises sending out 
Its radial rays ; this enlarges, moves to the centre, and 
the germinal vesicle — now the " Richtungsblaschen ” — is 
at this time quite protruded. At a point in the yolk deter- 
mined by the point of exit of the " Richtungsblaschen,” 
two minute nuclei appear, one m the upper margin of the 
clear space, and the other between that and the point of 
exit of the said vesicle. They are at first entirely dis- 
connected, and both, by treatment with acetic acid, prove 
to be true nuclei. But they soon unite in the clear spot 
or space, and, at its expense, rapidly grow. They become 
3 - perfect nucleus with a distinct envelope and fluid con- 
tents, and distributed within the latter'are dark granules. 
While these processes have been taking place two of the 
three segments of the " Richtungsblaschen ” have again 
united, and at the same time the transformation of the 


nucleus begins. At two points on opposite sides of the 
nucleus, and in the direction of the long axis of the yolk, 
there arise clear spots and their accompanying rays. 
Between these, the nucleus differentiates itself into long 
fibres, and becomes a spindle-shaped body exactly like the 
gcrmin.al vesicle An equatorinl zone arises in it which 
is called a nuclear-band (kcrnplatte), which now divides; 
and each half recedes to the opposite ends of thespindle- 
like body. These ends now lose their points and become 
rounded, and m the mean time occurs the furrowing or 
constriction of the yolk Another equatorial band arises 
in the rucleus or spindle, and when the constriction of 
the yolk is half accomplished the formation of nuclei of 
the second generation takes place from the ends of the 
spindle, these being nuclei in the completest sense. These 
fuse together and grow at the expense of the clear space — 
the growth of the nuclei and the diminution of these 
homogeneous spaces being m all cases correlative. When 
these nuclei .ire developed both hemispheres of the 
yolk collapse, and an almost spherical shape is again 
resumed 

What became of the librcs of the spindle was never 
discovered, but'about this time the remaining segments of 
the " Richtungsblaschen” leunite, and in it a system of 
fibres appears The following fission processes are but 
repetitions of this 

It becomes from the above apparent that Butschh takes 
It foi granted, first, that the eggs studied had been subject 
to no earlier developmental changes than those with which 
he starts Next, that there can be no question as to the 
identity of his " spinclle-formed body” and the germinal 
vesicle He further at fiist claimed the extrusion of this 
germinal vesicle as the "Richtungsblaschen,” as a sole 
result of the stimulus of impregnation ; and ventures to 
consider th.it the piocess^of nucleus formation described 
15 widely diffused in the animal world, and that it is 
probably universal in impregnated eggs. 

But (i) there 13 not the remotest evidence to show that 
processes of considerable import may not have preceded 
the condition with which these investigations started ; 
complex processes aie still known i(' occur in the unim- 
pregnated ovum We have only indeed to turn to the 
next example given by Butschh himself to prove all this. 
In CniHhviH\ cltgans the ovum leaves the ovarium without 
an envelope , and within the yolk 15 seen the " large lonnd 
germinal veside and the germinal spot.” The latter 
vanishes after impregnation, and the germinal vesicle 
becomes eccentric — and the next thing we are told is that 
"the germinal vesicle was no longer in the yolk, but 
instead of it there was a spindle-shaped something like 
that seen m Nepheli^.” How was the change effected? 
What were the steps ^ TJie transition is all-important, 
but how it happened is not worked out , and it would be, 
in so important a question, a matter of the greatest in- 
terest to know ho'uj the perfect spindle-formed body, with 
which these observations begin, arose. Nothing final 
can issue in this inquiry until, from first to last, every 
process and every step therein has been consecutively 
made out. 

(2) The identity of this body with what is known as the 
germinal vesicle is certainly probable, but by no means 
certain, at present. It* is certainly true that this supposi- 
tion derives considerable support from the fact that Ratzel 
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found that in the ripe ova of Tnbyex^ prior to laying, the 
spherical germinal vesicle lost its spherical shape, elon- 
gated, became spindle-shaped with a meridional striation, 
and so forth, closely resembling the nuclear spindle of 
l^cphelis. But as the process is described by Butschli 
this would involve the necessity that the whole of the 
germinal vesicle was extruded as the “Richtungsblaschen” 
in every case Against this, however, there are irresistible 
facts , and in an appendix to the volume the author is bound 
some sense to admit that there are cases where “ a part 
of the germinal vesicle may remain.” If this be so evi- 
dently there is missing a link in the chain of observation 
DifTiculties of an equally complex character present 
themselves in the collation of these researches with those 
of other distinguished embryologists which it would be 
hopeless even to attempt to consider here. 

3 That the expulsion of the " Richtungsblaschen " is a 
result of impregnation must also be abandoned. In the 
text of this treatise the author earnestly contends for this 
point nevertheless , and endeavours to dispel the force of 
the very definitL results of (I dlacher, Uischoff, Flemming^ 
and lieneden. But these are points that may be settled 
with eompaiative ease, .and it certainly is true that the 
expulsion of the " Richtungsbl ischen ” may show' itself 
as one of the earliest phenomena of development in the 
unfertilised egg This is now admitted, and in the ap- 
pendix IS allowed by Dutschli. 

4. The universal application of the method of develop- 
ment seen m Nephcln^ although sliongly contended for, 
and earned liy analogy into the interpretation of the theory 
advanced m the third part of the volume to account for 
the propagation of Infusoria, can only be admitted with 
the utmost caution. The evidence given by the author 
IS by no means peifect. In Cuciilanns for 

example, he admits that the transition of the nucleus 
spindle into the Kichtungsblaschen ” cannot be made out 
as \nNcphcliK^ but contends that \\. ought not to be doubted 
And precisely the same difficulty attaches to the transfor- 
mations of the nucleus, of which “ nothing could be cer- 
tainly found , ” yet the same doctrine is earned over, as 
though precisely the same phenomena had been witnessed 
as in Ntphi'lts, So in relation to other Ncrnatoids, U is 
rather inference than evidence that the' protruded vesicle 
15 the germinal vehicle, as in Nephclts So in lAmmeus 
auntularis^ essential points in the origin and subsequent 
evolution of the spindle and nuclei are presented, not as 
the rebult of observation, but of inference, and a leap 
across a chasm between two preparations of the ovum 
which show no continuity of evolution, is taken with an 
assurance that “ doubtless,” although the intermediate 
process was not made out, wc might be guided by the 
analogy of Nephelis, 

These farts are pointed out, not in the slightest dcgiee 
to detract from the value of the author’s observations, but 
simply to separate them, as such, from the inferences he 
draws from them. There can be little doubt that great 
value belongs to the discovery of the nucleus spindle and 
its behaviour in evolution ; and there can also be little 
question that it is largely original research ; but its rela- 
tion to anterior and subsequent processes is not so deti- 
oitely discovered It is nevertheless a source of great 
interest to find that Balbiani has given such complete I 
and recent conhrination to the mam characteristics of the 


spindle-nucleus ^ It is true that he does not confirm the 
division of the equatorial band in the nucleus, and claims 
to have shown the existence of the clear spaces and ray- 
ings accompanying the nucleus-transformations m the 
eggs of spiders four years before. But evidently a step 
is gamed by these observations on the earliest develop- 
ment of the ovum ; although, from the careful work of 
M Fol, it 15 clear that not only the interpretation, but the 
detail, may be open to question.^ 

W H. Dallinoer 
J. Drysdale 
{To be continued,) 

THE ALKALI 7'RADE 

The History ^ Products^ and Processes of the Alkali Trade ^ 
includinii the most Recent Improvements By Charles 
Thomas Kmgzett. (London Longmans, Green, and 
Co, 1877) 

'"P'OWARDS the middle of last century the price of oil 
-L of vilnol was 130/. per ton , the same substance 
now sells at 5/ per ton In the first years of the present 
ccntuiy soda crystals sold at about 60/ per ton ; their 
present price is about 4/ 15^ per ton. 

In 1861 the Lancashire district produced 8,800 tons of 
soda crystals, 4,600 tons of caustic soda, and 1 1,700 tons 
of bicarbonate of soda The same district consumed, in 
that year, 161,000 tons of sulphuric acid and 135,000 tons 
of salt Five years later (1866) 194,000 tons of salt were 
consumed in the same district, while the out-put amounted 
to 25,000 tons uf sodri crystals, 11,000 tons of caustic, and 
6,500 tons of bicarbonate, together with 87,000 tons of 
soda, ash and refined alkali, and large quantities of 
bleaching liquor, bleaching powder, iS:c. The following 
numbers, obtained from the Alkali Association, show the 


increase in the alkah trade of the United Kingdom 
between the years 1862 and 1876 — 


1 iB6a 

1B76 

Annual value of finished pro- 

1 


ducti 

£ 7 .^ 500,000 

^£■5,500,(500 

Weight of dry products 

Raw materials used — 

280,000 tons 

845,000 tons. 

bait 

254.600 „ 

538.600 „ 

Coals 

961,000 „ 

1,890,000 ,, 

Limestone and chalk 

2**0,500 .1 

588,000 ,, 

Lime 


139.000 ,, 

Pyrites 

264.000 „ 

376,000 ,, 

Nitrate of soda 

8.300 „ 

12,200 ,, 

Manganese 

33.000 „ 

18,200 ,, 

Total 

Capital employed in the 

1,801,400 tons, 

1 

3,562,cootong 

L;?, 000,000 

busmcits 

2, 000, 000 
10,600 


Hands employed 

22,000 

Wages paid them annually . 

.^S4y.S00 

jfr, 405,000 

Weight of soda exported 

104,762 tons. 

270,856 tons. 

Value of exported soda 

i:88S.24S 

^■2,209,284 


These facts enable us to form some idea of the enor- 
mous growth of the alkali trade within recent years. 
This growth has been in a large measure coincident with 


■ Sur los Ph6nDmbnes de la Diviiioa du Noyau CcHulaire, CpM/tgi 
Jlffidui, Oct 30, 1B76 

■ Sur Ibb Ph6iain6nes Inlimci da U Divuion Callulaira, Cpm/tfj Rendux, 
Oct- a, 1B76. 
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the growth of scientiBc knowledge. The facts discovered 
in the laboratory have been turned to account in the 
alkali work, and the theories of the chemist have not un- 
frequently received condrmation at the hands of the 
manufacturer. Conversely, the wants of the manufacturer 
have hastened the discovery of fresh facts, and the success 
or failure in the application of these facts on the large 
scale has reacted bencRcially upon the advance of 
chemical theory In 1750 sulphuric acid was manufac- 
tured by distilling sulphate of iron in earthen vessels 
luted to glass receivers. The destruction of plant obliged 
the manufacturer to adopt a better method The chemist 
supplied him with the facts Nitre and sulphur when 
burnt together produced sulphuric acid The manufacturer 
supplied the mechanical means for realising this process on 
the (comparatively) large scale. Soon after this time 
Scheele discovered chlorine ; the manufacturer, acting on 
the experiments of the chemist, turned to account the fact 
that chlorine readily combines with hydrogen Dut the 
impulse thus given to the bleaching trade necessitated a 
corresponding advance in the manufacture of sulphuric 
acid The chambers in which the nitre and sulphur were 
burnt were enlarged, improvements were adopted, and the 
price of the acid decreased while the consumption in- 
creased. 

In more modern times we sec the' need of a cheaper 
method for manufacturing chlorine, giving rise to the 
successful process of Weldon, a process based upon 
strictly expenmciUal laboratory data, and to the hitherto 
not so successful process of Deacon, We see the failuie 
of the latter process inducing its discoverer to extend his 
researches, and as a consequence chemical science is 
enriched with a valuable paper which throws consider- 
able light upon the general principles of chemical 
dynamics. 

While the history of the tdkali trade illustrates the 
benefits conferred upon manufactures by science, and the 
requital made to science by manufiacturcs, it also forcibly 
illustrates the uses which to-morrow may bring for the 
waste products of to-day 

The monopoly granted by the King of Sicily to one 
firm in the exportation of sulphur obliged the manufac- 
turers of oil of vitriol to have recourse to some other 
source of sulphur. The introduction of pyrites led to the 
accumulation of burnt ore, and this again to Henderson’s 
method for extracting copper, a method which, whether 
considered chemically or commercially, has proved most 
successful The hydrochloric acid sent out from the 
chimney of the alkali works has, since 1863, been almost 
wholly condensed, and from this once wasted acid im- 
mense quantities of bleaching powder are now manufac- 
tured. The acid liquors from the manganese still, although 
rich in manganese, were formerly sent into the nearest 
stream, thus causing at once a loss to the manfacturer 
and a nuisance to the neighbourhood. Now, however, 
these liquors are turned to use, the nuisance is abated, 
and the manufacturer is enriched. 

But if one is to acquire a just idea of the immense 
dimensions, and of the importance of the alkali trade 
from a commercial, chemical, or general point of view, 
one must learn in detail the history of the manufacture, 
the development of the processbs which gather round 
the alkali trade as their centre, and the connections 


which subsist between the practical carrying out of 
the manufacture and the general principles of chemical 
science. Such a knowledge may be obtained from the 
work before us Mr Kingzett gives a dear and succinct 
account of the rise of the alkali trade and of the present 
state of the manufacture Notices, sufficiently detailed 
for the purposes of the general reader, of all the recent 
improvements are introduced The allied trades, espe- 
cially the bleaching powder and soap manufactures, are 
described. 

The book necessitates a general knowledge of chemistry 
on the part of the reader, inasmuch as processes are every- 
where referred to their fundamental chemical principles, 
lie who wishes fora rule of thumb acquaintance with the 
alkali manufacture will certainly find the information 
given m this u-ork beyond h's scope. On the other 
hand, the man who, having a general knowledge of 
chemistry, really wishes to learn how chemical facts arc 
turned to account in manufactures, and also how me- 
chanical difficulties arc overcome, cannot do better than 
study — not read only — the work before us 

The chemical manufacturer also may gam from this 
work a more extended knowledge of his trade, and he 
may receive m.-ny hints, which, il he be of an inventive 
turn of mind, he m.iy some day turn to account. The 
authoi has evidently endeavoured to treat the subject 
from the standpoint of the scientific manufacturer, and 
wc think he has very fairly succeeded. 

Full details of the more modern improvements of Har- 
greaves, Mactear, and others in the manufacture of alkali 
are given. The Weldon process for manufacturing bleach 
is described minutely, the improvement suggested by Mr. 
Weldon, whereby loss of calcium chloride would be 
avoided, is mentioned, '“and its utility is pointed ouL 

Of course there are parts of the book which it appears 
to 113 admit of improvement The introduction of an index 
would avid to the value of the work. Might we suggest 
to Mr. Kingzttt that it would be well lo rc-wnte the pre 
face, and generally those portions of the work in which 
he indulges in philosophising ? The book begins with 
a platitude “The wealth of a naiion may be said to be 
indicated by the magnitude of its commerce " It closes 
(the last chapter is purely statistical) with a poor simile 
" Life may be compared to a spectrum with Us bright and 
dark lines ” 

M M. Patiison Muir 

OCTK BOOK SHELF 

River 1 err iXifs By Col Geoige Greenwood. (London' 
Longmans and Co.) 

For somewhere about fifteen years no name occurred more 
frequently in the geological correspondence of our maga- 
zines and newspapers than that of “ George Greenwood, 
Colonel,” and no letters earned with them a more marked 
individuality than those to which that name was appended. 
They never betrayed any doubt or hesitation, but made 
merry over the doubts and difficulties of other and more 
experienced observers ; they showed in vigorous language 
that in so far as a correspondent agreed with their author, 
he was right, that in so far as he differed he was wrong. 
Fathers m science like Lyell and Darwin, as well as 
striplings, not yet emancipated from geological long- 
clothes — one and all needed instruction and correction at 
the hands of the enthusiastic Colonel. He spoke of the 



i 82 


MATUk^ 


[ 7 «& 5 . * 8 ;^ 


geologists o( the country as schoolboys, whom he had to 
drill in the beggarly elements, and divided them into 
classes according to their acquirements or their aptitude 
to receive his lessons. He began by enforcing his views 
as those of Hutton and Playfair, and gradually so identi- 
fied himself with them that he regarded them and the 
very words expressive of them as his own property, which 
no one should claim or touch except in the way he chose 
to sanction. Peace be with his memory ' He did a good 
work in his time. Men gladly overlooked his personal 
failings for that sound sense so often underlying his self- 
asserting remarks about geological forces which had not 
been adequately understood m this country when he 
began his crusade of " Ram and Rivers ” The present 
volume IS a reprint of his letters on all manner of subjects, 
written at different times from 1859 to 1875 But surely its 
publication was not needed for the scientiiic reputation of 
the author. The letters are given as they originally 
appeared, full of refeienccs to passing incidents, and to 
letters by othei writers, which of course are not inserted, 
but without which Col Greenwood's diatribes arc often 
unmtelligiblL'. There is no attempt at editing. The title 
of the book also is misleading. Instead of a treatise on 
river terraces, it is a medley of clippings from the 
columns of various periodicals relating to such varied 
subjects as Spelling, the Possessive Augment, Source of 
the Nile, Glen Roy, a Horse-Chestnut Tree, Rain and 
Rivers, Sirloin, Pronunciation of L.itin, Lakes with Two 
Outfalls, a Beech pierced by a Thorn Plant, Origin of the 
ChcaiL Bank, &c , &c 


LETTERS TO THE EDITOR 

\ 7 'ht Editor does not hold himself responsible for opinions expressed 
by his eorrespondents Neither can he undeitake to return, 
or to coneipond itAlh the wnteis of t ejected manusenpts 
No notue is taken of anonymous communications. 

7 he Editor urgently requests corres/Hnuieuts to hep their letters as 
short as posnble 1 he pressure on his space is so great that it 
ir impossible otherwise to ensure the app atame even of com- 
munuations containing interesting and novel facts. ^ 

Tail on Force 

In Prof. Tails lecture on * 'fence,” which its wiiter seems lo 
have intended as .a model of perspicuity and acLuracy, we are 
told that *'vve must measure a force hy the rate at which it 
producea change of momciilum ” Nothing could be clearer or 
more satisfactory than this statement Then iTof Tail proceeds 
to tell us what force "is,” and we read — " Force is the rate of 
change of momentum” — [giving to this word "is” the meaning 
which the so called metaphysicians gwe to it , and It seems to 
me that we might jangle over it for ever, without ever knowing 
whether this latter suitcment be true or not ; for although we 1 
may all agree as to the proper mcawire of a force, it seems to be 
more difficult to tell what force "is” J'o-sihly we might | 
roughly measure the hunger of n man under different circum- 
Btances, by determining the number of pounds of beef he would | 
consume, but it would be hardly warranted to s.ay that hunger 
"is” a certain number of pounds of beef 

Perhaps it may be advantageous to apply the name force to 
the thing which wc have lieretofore called rate of change of 
momentum due to force, but I cannot imagine how any one can 
think that a certain "rate of change of momentum*' can pro- 
duce a unit of momentum in a unir of time Until this shadowy 
" phantom ” calle<l force can b« brought a little more sharply 
into focus, it seems lo me that considerations as to what it "is 
may prohuhly be left to those who appear to delight In the 
obscunty of obscure things — the metaphysicians 

St Louis, June 4 Francis £. Nipher 

P S. — On showing this note to a friend, my attention was 
drawn to a note by Robert Napier m Engtfuenng, which makes 
the present one seem almost luperfluoiis Remembering, how- 
ever, the difficulty which I had in understanding Iheie very 
pioints on account of the loose way ui which they are put m 
many text-books, 1 feel that too much cannot be done to pre- 
vent such things from going into text-hooka in the future.— 

F. E. N. 


[Prof. Nipher’s censure docs not apply to my lecture, siniply 
because he fails to remark that 1 had two objects m view, (l) to 
point out the sense in which the word force must be used if we 
desire to avoid confu'.ion , (2) to point out that, m all probability, 
there is no such thin% as force Under the first head 1 of course 
referred to Newton's "Laws,” and in them language is used 
which at least suggests the objective reality of force as the cause 
I of change nf motion We mu'*t take Newton as we find him. 

I But there is no inconsistency in afterwards proceeding to give 
I reasons which appear conclusive against the objective leality of 
I force 

I With some of Prof Nipher's other remarks I can cordially 
' agree Since my lecture was published 1 have been in almost 
I daily leceipt of passages containing errors amounting often to 
I the wildest absurdities, due to misuse of the term force The 
latest lo which my attention has thus been called is m the Corn- 
hill Miii^azine for June Here the non- scientific public is 
gravely loM that " ^ohat matke?ni,ttcuins call the moving force 
I exerted by the earth on the moon i\ ei^hty-one times greater than 
the corresponding force exerted by the moon on the earth 

On Time 

If I unilcrsUnd \ Julius’s letter in NaiuRk, vgI xiv 
p 122, on the nieasuicinent nf lime, it may be thus summa- 
rised — 

As equal times, unlike equal linear magnitudes, cannot be 
brought alongside of each other, their equality can be ascertained 
only by means of velocities (This .vill not be disputed) We 
define lho^e times as equal during which the same space is tra- 
versed by equal velocities , but the postulate that a velocity, g 
that of the earth's rotation, ronlinues unchanged, is arbitrary, 
incapable of proof, and justified only by practical convenience 
It seems to me, on the contrary, that the postulate is not 
necessarily arbitrary, but may be absolutely justified by facts. 
The best case to put is th.at of the jiendulum, which, according 
! to Sir William Thomson, is probably capable of measuring tune 
wiih greater accuracy than the motion of the earth itself. If wc 
^ assert that equal forces acting through equal spaces produce 
I equal velocities (and this is rather a definition than an axiom), 
then the as«,i,m|)lion of the equal velocity of all the pendulum's 
I strokes postulates nolluiig except that the force of gravitation 
conliniirh unchanged I admit that I see no way of proving 
this, but it may be safely assumed m the absence of any known 
or probable cause of change Joseph John Murphy 

Old Forge, Dunmurry, Co Antrim, June 19 


The Antiquity of Man 

I HAVE no desire to enter into the controversy respecting the 
age of the palseohlhic implements found in brick earth near 
Brandon, by Mr bkertchly, I had the fgreat pleasure of going 
over some part of the ground with him and Mr Belt m Novem- 
ber last But what 1 saw then was not sufficient for me to 
make up my mind upon the question Of course Mr Skcrtchly, 
with hii immense experience, has far more evidence in his 
rcpcrtorium than a cursory visit couUl afford to me. 

My object in wnluig this letter is to point out that, if it 
should eventually be jiroved that a glaciation of the surface has 
occurred m East Anglia subsequent to its human occupation, 
but one which is not identical with, but posterior to, that glacia- 
tion (whether land or marine) which deposiiei the great chalky 
boulder clay, then this is no more than 1 put forward many years 
ago in my papers on the *‘warp” [GeoL yournaf 1S66) ; and 
on the "glacial origin of dcnudalion ” {Geol Mag , 1866) , and 
on the "denudations of Norfolk ” {Gtol Mag , 1868) 

I think this is the direction to which the course of opinion 
appears to be tending, and 1 ask you kindly to bring under the 
notice of the younger generation of geologists the speculations of 
an elder brother 

I call the product of this supposed glaciation "trail.” The 
more orthodox, 1 believe, consider it Co be "ram wash," and I 
had hoped that some competent writer would have thought me 
worth confuting. But none has done so. I have reason to think 
that one of your correspondents did actually put down as boulder 
clay this very deposit, at one of the most important sections 
which I siw near Brandon. O. FlSHER 

Hailton, Cambridge, June aS 



NATURE 183 


Museum Reform 

No one acquainted with the condition of the creater proportion 
of our provincial museums can do otherwise than confess with 
aorrow that much of what is alleged against them m the paper 
of Mr. Boyd Dawhina is too true, while fully concurring in all 
he says as lu ihe actual state of matters in thcBe amorphous 
receptacles of curiosities and conceits, and as to the ciymg need 
for reform, you will perhaps allow me to make a few Lomments 
as to the causes which contribute to keep museum collccltons in 
their present disreputable condition, and the means by which 
they may be worthily organised, and raised to their high and 
proper position among the educational agencies of the country 

It IS necessary in the first p^acc to accept Mr Boyd Dawkins’s 
glorification of the collLCting instinct with home modification or 
rather amplification of its scope. A man is indeed “pour and 
much to be pitied” who is not a collector in some sense ; hut it 
does not require demonstralion that many of the best and greatest 
bcnefaclois of mankind are not collectors 111 a way that contri- 
butes to the building up of mui^eums Statesmen, soldiers, 
poets, philosophers, and oratorij aie not of ncci'isily poor and 
much to be pitied because Ihty may not devote Ihcir leisure to 
the collection of coleuptrra nor find bulace in the beauties of 
Ducca deJia Kobbu In nine cases out ol ten, inrlccd, the col- 
lector IS a person of one idea, and that idea is that the galhcimg, 
labelling, and arranging of the objects of hia fancy is the beginning, 
end, ami sum of science ILc is generally an cbtimablc person , 
but as regards scientifie culture he is (JuiLl aa well employcil in 
cullccling -spoiled postage stamps as he would be 111 gathciing 
together the ‘Species of any of the gnat divisions of the annual 
kingdom, When wc come to the lenlli man — the inlellecliial 
collector — we find a really icienLific workci, but one necessarily 
confining himself to a limited held He is 111 short a m iii with 
a hobby, or, to put it more courtcou'-ly, a specialist I'uL a man 
of this sefect class in charge of a provincial and while 

probably he 15 loo wise to vptak slighlii gly ot any department 
of human knowledge, he will meviialily develop his own special 
subject at the expense of all other'- A geologist driws towards 
him locks and fossils, an enlumohigist collects in the particular 
gioup of insects to whicli he has given atic^iUion, and an arch.co- 
logist looks only or mainly for aniiquuics If the man is a simple 
collector of the ordinary type he knows nothing or despises every- 
thing beyond his region, and hence 111 part the jumble of ethnology, 
art, and science which Mr Bojd Dawkins so grajrhically 
describts 

A apceiabsl, though an indispeiisaVile cultivalur of science, is 
a very bad museum curator. A curator should be like a news- 
])apcr editor, a man of general knowledge and culture Unlike 
Bh editor, he should belong to no party, but be pos‘»essei 3 of 
catholic sympathies in vcieiice and art , ready lo accept and use 
the assistance of specialists, m a way that will suboidmate all 
dtfparlmcnls to one harmonious general pUn Further, be should 
possess an expenmenl,il knowledge of the luiitinc duiu'' ol a 
museum, such as can only be obtained by a training or apprciUice- 
khlp in a well-organised museum 

No jirovision, I need hardly say, txisls at the present time for 
training young men to museum work, ai>d tbeic is no ppcuniary 
inducement held out for lads lu seek curatunal qualihcations 
The traniiig obtained m the great mctrupolitan inu'^eums is 
special , and in the goveunneiit service thcie is nu hiving ofT of 
apprentice^ Municqi'il and free library aulhonties have not 
jet learnt ihat a well-equipped museum is an expensive mslilu- 
iion, and though many corporation dignitaries may spend,annually 
],ooo/. and upwrrds on purchases lor iheir private colhctions, it 
does not occur lo them ihat it la necessary to do more than open 
the doors of a public museum or art gallery, and allow collcc- 
tlODS to accumulate, arrange, classify, catalogue, and conserve 
very much of their own accord And fio we obtain the dusty, 
misleading, faiggeldy-piggddics which do duty in provincial 
towns as " museums " 

Before these institutions can rise from their present dismal 
estate it Is essential that much more money be devoted to them 
Of course it does not matter whence the funds come — from 
ubllc rates or private benefaction — provided it comes honestly , 
at there is, as the law now stands, hardly m any town suf- 
ficient rating power to build and maintain a museum adequate 
to the population and wants of the locality. Free library boards 
with their penny rating limit have in many instances committed 
IhemseLves to very ambitious mistal^s by instituting numerous 
dutnet Ubraries, and throwing in a public museum to the bar- 
galn^ under the delusion either that their penny is like the 


wizard's inexhaustible bottle, or that Ihese institutions will 
live and ilounsh ‘'without visible means of support.” The 
rcEult is, that while libraries have been crippled and half starved, 
ratepayers have been justly disgusted with the very name of 
museuin 

The piovincml public mind, both o/licial and exlra-ofliciaJ, 
stands sorely m need of enlightenment as to the nature and 
functions of a museum The education of opinion on time 
points IS the first step required for the elevation of local 
mu'ieums With that elTeeted, enlarged rating power, a demand 
for competent men, and adequate support to institutions on a 
broad educational basis would soon follow T.ocal muBeums, 
ceasing to be mere curiosity-shop*-, receptacles of “relics from 
Sedan,” ** water from the [ordan,” with six-leggcd cals and 
similar inonstiosities, would bcLome storehouses of wcll-aelected 
iiiformalion and material for the use of teachers and investiga- 
tors as well uis instructive and elevating resorts of the general 
public 

No class of inbhtutions existing could be niide iimlually more 
helpful than musLurns Duplicates iiinuiner,ible go to wreck 
.and distniction m the storts and cellais of almost every museum, 
while certainly many kindied institutions stand in need of what 
IS simply an encumbrance to some hinnUrly with labels and 
storcb of informatioTi, cadi in<ilitution at present stands apart, 
woiking painfully, and peihaps crnngly, at tasks which might 
well he spaicd, cccmg that ii is and has been done over and 
over again m other insliLutiijis, Again, one locality possesses 
rare and unusual facilities for tiblaining particular classes of ob- 
jects iind that advantage can,^by a system of exchange, he made 
properly benefiual to its own mu'^eum by drawing wliat it needs 
fjoiii others 1 urllier, 111 these days uf comparative infancy, 
the experience of ihe ofhLera of the older mii'^eum*^ would be uf 
unspeakable value lo iho e 'itroggliiig amid difriLullies of which 
they baicly n cognise the nature , and to all, the counltiiance of 
the gicat inslrutums which shuuld be preparcil to stand more 
in Uho pattnUs Hull they at pustiU do — and the advice and 
iiclp of dieir speciabsls would he of much advantage In these 
d.ays of conJcrcriLe'i, assuci.itiuns, and i<iiicjn«;, it is manifest that 
iheie IS room for ,l conference of museum keepers, ond no one 
can doubt that vast go' d would usult /rom rlrawing the c fficera 
of nuiscuniB uf all kinds into (loser relationship with each other. 
Will Ihe cneigelic ofTicers ol South Kensington not display once 
mole Ihcir organising talent by bringing ingelher such a con- 
lerence, which, it may be hoped, would result in a permanent 
union among museum officers J P. 


Taunton College School 

May I ask the insertion of Ihe following brief remarks . — 
d'lic writer uf the article in your paper of the 28th on Taunton 
College bchuol is ur dcr some '.trange misapprchcnsiuii, which 
])crhupv maynccuuiit lor Ins i[iif.ivuurit< Je criticism of the schemes 
of the FiidovNed bclinoU’ Commission lie clearly implies, 
though he does not posiiivily slate, that Ihe piescnt disturbance 
at '1 auntun (of winch I know nothing) and the scandal at 
I'cUted two or three years ago arc in some way attributable to 
the wrong constitution of the governing body, under schemes of 
the Einlowed Schools' Commission 

Taunton College Suhool is not under a scheme of the Endowed 
SchooU’ Commission, and no scheme was ever proposed for it 
by that body A scheme for helsted Graniinar School was pro- 
posed by the Endowed ScIrkjIs’ Commission, with the hearty 
goodwill of the Kte master, but was rejected by the House of 
Fords on the motion ol the Bishop of Rochester (now of St. 
Alban'e) The trustees who dismissed Dr (^irignon were the 
very body whose constitution our scheme proposed largely to 
modify, and who were in consequence not a liHlc annoyed. 

Your writer will, I hope, excuse my saying that he wiU serve 
the cause of science and of schools much bcitcr if he does not 
weaken his attacks on the guihy by hitting, or making feints of 
hitting, at the innocent. Henry J Rohy, 

Late one of the Endowed Schoola' 
Manchester, June 29 CommiBsioners 

Hog WallowB 

7 KAVE been watching with some interest the progress of the 
discussion on the “Hog Wallows ” of California, which has 
been in progress in your paper dunng nearly all of this year. 
When a member of the California Geological Survey Corps, i 
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hftd numerouB opportunitieB of studyinf^ the phenomena in that 
and the adjoining states of Oregon and Nevada ; more especially 
in the southern parts of the desert. There they are developed 
on the largest scale, and there their origin is obvious 

Prof Le Conte's account of them wants but a single word to 
have Bctllcd the question. I attributed them, then, exclusively 
to the action of the wind, and after reading what others have to 
say about them, see no reason for changing that opin'on. The 
Professor sajs, “I attribute them to surface erosion ” Had he 
inserted acnai, nothing more would have been wanted , although, 
since he speaks of weeds and shrubs taking possession of them, 
subsequent to their formation, he does not seem to have exactly 
hU on ihc ratwnalt of the process 

One case may serve as an illustration. In the southern end 
of (he Rfcse River Valley, Nevada, is a broad, perfectly level 
plain without a water-course , only a few shallow dry gutters 
show where the ram water runs to scattered spots, where it '•inks 
or evaporates. The region is almost rainless The plain is 
covered l^or many square miles with these mounds, varying up to 
four or five feet nigh, and up to twenty, thirty, and even perhaps 
forty feet in diameter In every case they are n nde up of only 
the finer particles of the sod, tlic coarsci grams and gravel licing 
visible in (he interspaces The dust and sand has in all cases 
been heaped up in and around a clump of sage bush which con- 
tmues to grow out of the top of the mound Little vegetation 
grows on the flanks of the mounds, and when il docs, it forms 
the nucleus of a subsidiary hillock The mounds are thus 
formed by budding up, and only the Intervening spaces are 
caused by an erosion, taking place La day, and not caused by 
water, much less by ice, Wm M Gaiiii 

Puerto Plata, Sto Domingo, June 5 


Fertilisation of Salix repens 

DuRiNr. May I was walclung the movements of the insects on 
a plant of SaltJ, rLpmSy when 1 noticed some Lets which may 
rove interesting to some of your readers It was mainly visited 
y the common hive-bce {.Apis mdiifi a ) and the humble-bee 
{Bombus terrestris ? ) The former of these flew gaily about from 
calkin to catkin merely taking one bite at each , but Lhe latter 
went far more systematically to work , it never flew at all, but 
crawled m a ludicrously feeble w.iy from catkin to catkin, and 
onte on a catkin u cleared it thoroughly, ihrusiing its prohos- 
cia between every pair of florets 1 do not know whether this 
grcaler thoroughness is at all Unit') characieiistic of the humble- 
bee as compared with the luve bee and iihcmhl much like to be 
informed. And aiiulhcr thing which ] do nut understand is, that 
one of these huinble-bees appeared to have two kinds of pollen 
on Its legs, one that SaUx repens^ Lhe other of a much darker 
and more orange colour, though when examined under the micro- 
scope the grains proved to he of the same shape H H 

Wellington College, Wokingham, June jo 


THE FUTURE OF SAHETARY SCIENCE^ 
POLITICAL, MEDICAL, SOCIAL^ 

T COULD have wished it had been in my power on the 
present occasion to produce one of those essays which 
appeal to the imagination while they prepare the mind for 
the reception of sanitary principles and practice Such 
essays are tempting and, in their place, instructive. To- 
day I ani bound on a voyage less pleasant, yet I hope 
not less useful. 

There has recently been called into existence a new 
society under whose summons we now meet The society 
has assumed to itself the expressive name of the Sanitary 
Institute of Great Britain It starts as a voluntary 
effort by men and women who are willing and anxious to 
give effect to those teachings of sanitary science which 
the past half-century has revealed- It invites all who 

* An addreu delivered berorc the Saniury Tnfitituie of Grut fintoui at 
lhe Royal InitiluUon, on July 5. 1877, hy Benjamin W 'RjqhardBon, M D , 
LL.D , P R S. 


are concerned to utilise the knowledge that has been 
acquired in that time. It wishes to encourage new re- 
search. But it has for its most anxious care to render use- 
ful to mankind at large the accumulated store of know- 
ledge which at this moment lies ready for so many grand 
purposes relating to health. It accepts as its object, work 
for health, health of all the human family. 

Shall some one say the object is ambitious? Yea, we 
reply, U is confessedly ambitious. Shall some one say the 
means at command for the work to he attempted are 
weak ? Even so. Life is short, art long. Yet the short 
yields the long, and but for the short the long could not 
be. It is out of these littlenesses of human effort that the 
greatnesses follow Or, as Benjamin Rush very forcibly 
puts It, and simply as forcibly “There are mites in 
science as well as in charity, and the ultimate results of 
each are often alike important and beneficial.'’ 

It IS my fortune, good or bad, to have to preside over 
the council of this new society Of the ability of those 
who form the council, and of their experience, I need not 
speak m detail, for their names are familiar to the world 
They represent, I may say, sanitary science in all its 
branches, and from them, working harmoniously together, 
good lesults must be expected. 

It seems fitting therefore as we enter on our work to 
look forward to the future. It is a part at least of our 
duty to look towards the fuiure with the view of seeing in 
what directions we may best proceed , what assistances 
we may have to call upon ; and chiefly what great powers 
we may have to consult and propitiate 

The three great powers with which our society will have 
to treat are the political, the medical, the social From 
each of these we shall expect constant assistance To 
one or other of these, whatever we do, our work will be 
transmitted or transferred They will bring it into prac- 
tical form and effect, or they will reduce it to nothingness. 
We can suggest and set forth initiatives, and with that 
our functions are complete in each particular branch to 
which we address ourselves 

It 13 our special duty to keep this special fact steadily 
in view and to limit our labours by it. It too often happens 
that young societies like young men are apt to believe 
that they can conduct national processes as easily as they 
can conceive them, and under this belief fail most signally 
with the best of attempts. I remember in my early career 
getting a lesson from one of our late well-known statesmen 
on this very point I was explaining to him the efforts I 
had made m 1855 tbe succeeding three years to 
establish a registration of the diseases of this kingdom, 
and 1 bewailed the hard experience which proved that 
the greater the scientific success of the effort the more 
impossible it became to carry it out. In fact, said I, in a 
pitiful strain, the success almost ruined me in mind, 
body, and estate. '* Served you right,” was the immediate 
reply, “ Served you right If individual men could carry 
out national projects where would be the nation ?” The 
reply was hard as it was unanswerable, and from that 
time to this I have given up all thoughts of doing more 
than sowing seed m the field of literature and leaving it 
to the chance of fructification on that extensive soil ; or in 
showing some mere model of experiment ni^hidh, per- 
chance, may grow into working form. And this, I think, 
IS the whole natural scope of our lostitute,— to sow, tbq 
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seed of sanitation ; to think out plans of projects for 
working methods ; to lend its many minds, as if they 
made up the mind of one man, for devising from the past 
the best for the present, and respectfully to declare our 
conclusions. 

The directions in which we shall hive to move, the lines 
on which we shall have to move, are, I repeat, chiefly 
three — the political, the medical, the social. The powers 
on these lines must be approached in every work of ours, 
however simple, however complicate it may be I shall try, 
as the title of my discourse explains, to indicate certain 
points in which wc arc most likely to come in contact 
with these powers and the changes we may expect to work 
in and through them. 

The Pohtinil Paii, 

In this country political action has been varied in 
relation to sanitary improvements Somelunes politi- 
cal necessity has crossed sanitary progress, as, for ex- 
ample, in the imposition of a tax on sunlight, on foods 
that are essential to lifu^ and m the granting of licences 
for the sale of pernicious drinks At other tunes, 
and by fits and starts, political action has been in 
aid of sanitary work So far back as the reign of 
Edward the Third, 1361, a royal proclamation was 
made through Parliament for preventing the slaughter of 
cattle in the streets of London because of the pollution of 
the streets and the drains which arose from that cause 
Fiom that time under great emergencies other similar 
acts came into force They rarely lasted very long As 
the urgent necessity for their existence passed away, they 
were allowed to fall into abeyance, and no permanent 
machinery was kept in order for insuring their continued 
and effective action. 

Let me not, however, in saying this, be understood as 
conveying any special charge of neglect against English 
legislation It is just to stale, as an historical fact most 
creditable to our national history, that our legislators have 
by a long precedence taken the lead in sanitary aKairs 
ovei those of other nations In 1802 the great sanitary 
act for regulating the labour of children in factories set the 
example liom which much useful legislation has followed 
at home and abroid In 1838 that great 01 iginal sanitary 
scheme for the registration of the births and deaths of the 
kingdom was inaugurated, to bf come a collection of facts 
relating to life, and disease, and death, of which there is 
elsewhere no parallel And, since the era of the Crimean 
c.impaign, so much legislation has been attempted bearing 
on health, I dare not attempt even to enumerate the titles 
of ^he different measures that have been introduced At 
this moment there can bj no doubt as to the sinceniy 
of our governments, of whatever party they may be 
composed, for dealing with every subject relating to 
the public health in an efficient manner, and m as 
rapid a progression as the slow and sure mode of par- 
liament ;iry procedure will permit. The subject indeed 
presses at this moment with so much force on the govern- 
ing mind that if there be any danger ahead it is the 
danger of too miraculous a draught of small enactments, to 
the exclusion of comprehensive measures which all who 
run may read, 

In saying this it is necessary to guard myself against 
error of expression. By comparison with all the nations 
of the world beside, we nave obtained legislative measures 
which are splendidly comprehensive No other country 
in the world can present an approach to the Public Health 
Act of 187 s. That Act, as far as it goes, is admirably con- 
structed. Its constitution of sanitary authorities through- 
out the kingdom ; the power it vests ^n those authorities 
to appoint learned medical officers of health ; the pro- 
visions it makes for securing to each locality better 


sewerage, freedom from nuisances, improved water supply, 
regulation of cellar dwellings, governance over offensive 
trades, and removal of unsound foods j the provisions for 
prevention of spread of infection and for the erection of 
hospitals and mortuaries ; and the provisions for the 
regulation of streets and highways, lighting of streets, 
est.iblishment of pleasuie grounds, and regulation 01 
slaughter houses ; these, as well as the general provisions 
for the carrying out of the Act, arc most commend- 
able as practical plans by the working of which the 
nation may be tempered into sanitary mould of thought 
and character 

In a word the Act of 1875 is an improvement of the 
first degree on all that has preceded it, and although 
much of it, by the necessities of the constitution of our 
country, — which recognises the domination of free will 
even in its age of ignorance, — of a permissive nature, 
the working of the Act must in a few years remove 
a great amount of disease from the land and prevent 
the invasion of diseases of an epidemic ^and spreading 
type. 

Sanitation however admits of being studied from two 
distinct points of view, the legislative and the scientific. 
1 he legislator may say, and perhaps with justice, that the 
production of such a measure as the Act of which I now 
speak is as much as can be done The man of science 
may say that this is childish talk, that much more requires 
to be done, and that after all that which has been done, 
though It be comparatively great, is practically imperfect 
and very little Science m this respect is always in 
advance of legislation, and that is her true place, -the 
pioneer’s place I remember the time perfectly when every 
fragment of ihe Public Health Act of 1875 was in the 
hands of men of science solely, and was called a chimera, 
over which great lawgivers shook their wise heads and 
passed by. 

At this moment the positions of science and legislation 
are relatively the same as they have ever been, and it is 
fair for us men of science now as m the past time to de- 
clare the way ahead for the liw-mikcr I shall proceed 
again, therefore, as I have often before, to indicate one 
or two new starts m sanitary legislation, not from 
the legislative but from the purely scicnlilic point of 
view, uninfluenced by the many and vehement individual 
grievances and troubles which beset the path of the 
minister of state. In so doing I shall indicate also, l>y 
inference, what I think our society ought to suppoit in 
the s mitary policy of the future 

In the first place, then, we ought to expect in the political 
progress of sanitation that there will be established in con- 
nection with the Government one central department in 
which every subject, directly and even indirectly, con- 
nected wiih the health of the people, will be considered. 
This department, it is to be hoped, will be undei the 
control of a Cabinet Minister, and will supervise the sani- 
Ury work pel formed at present by the Local Government 
Board, the Registrar- General’s depaiLincnt, the sanitaiy 
regulations of jails and rcfjrmatones, and all the duties 
now pertaining to the supervision of factories, in so far as 
the health of the employed is concerned in fine, every 
sanitary work that can be weeded out of every other 
depmment of the state. 

To such a central board or department a specific name 
IS necessary The name should be as distinct as that of 
the department for war, for the navy, for the exchequer, 
or for the post-office. The name, it 19 to be hoped, wUl be 
emphatically the Health Department, and the chief of it 
the Minister of Health. 

It may be urged that substantially we are drifting into 
some such order as is here suggested It may be urged 
that the Local Government Board is step by step assum- 
ing the duties assigned, as above, for the State Depart- 
ment of Health. To ioine extent this Is true, and it might 
be advisable, for the sake of the connection which must 
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always exist between such a central board and the various 
local boardSj in the kingdom to add to the name of Health 
Department that of Local Government Board But for 
the sanitary object the leading name must be Health, and 
Local Government must come m merely as indicative of 
the connections that exist between the State and the local 
centres — as the machinery. 

In this question of progress there is involved an immense 
deal in a name It is essential to the scientific sanitary 
teacher that every reasoning mind in the kingdom should 
become familiar with the two significant words, public 
health, or national health. It is equally necessary to let 
the people know fully that the Government has the health 
of the country under its general and wise supervision. 
But it 15 utterly impossible to make either of these facts 
understood by the masses so long as any sanitary autho- 
rity, central or local, has a title which fails to convey the 
meaning of its functions To speak to the masses who 
arc listening to a lecture or discourse on health about a 
local government board is only to confuse them. They 
ask you altei wards what it all means, and they go away 
imbued with the impression that it means anything 
except what relates to the health of the people 

I am speaking very practically in suggesting lhat in 
the course of political sanitary progress it is .in absolute 
necessity lor success to give its pioper and only namt to 
the department of stale which presides over the national 
health. 1 do not state too much in declaring that every 
public measure would carry more weight if it vent forth | 
as being under the supervision of the health department. , 
It may appear a refinement of illustration, and yet 
It IS a sound argument that vaccination would have | 
met and would meet with far less opposition if it 
were enforced under the general supervision of a State 
department of health As it is ihc people connect the 
carrying out of vaccination with something other than 
healthy and even as distinct horn the idea of conservation 
of health. It is looked upon as a legal tyranny, having no 
scientific setting forth of Us intention, and as springing 
from no scientific authority. If you attempt to leason 
with Us active opponents on the suljject, and refer to the 
authority that exists, they dispute the competency of the 
authority in name and form , and, foolish as the objection 
may be, it is potent for obstruction 

In making this suggestion there is no necessity to offer 
a word against the continued action of local self-govern- 
ment. 'liic work of the locdl centres in all parts of the 
kingdom instead of being in any degree curtailed and 
restrained, should be encouraged and maintained In 
the sanitary local work the word health should, however, 
again come forward as the one prominent designating 
term to which all othcis should be subject 

Our Sanitary InsLitute could not turn its attention to 
any more suitable labour than that of inculcating the 
necessity for the institution of one state department exclu- 
sively devoted to the health of the people. In ihe success 
attending such an clfoit a double result would be achieved. 
The country would have secured for it the best and most 
direct guidance on ns most vital interest, and scope 
would be given to the industry of men of science in a new 
direction. Men, whose lives have been devoted to the 
study of life and health, would be prepared by their devo- 
tion for the accepted service of their country in public 
form, and the Houses of Parliament would become, at 
last, congenial spheres for their labours. The Houses 
would be strengthened by such adhesions , the men would 
be more useful and honoured. 

Another work in the political line which will be 
demanded in the future for the benefit of the sanitary 
cause IS the preparation of such a digest of all our prac- 
tical sanitary laws lhat every person of intelligence can 
read and understand what may be legally enforced for 
the maintenance of health What may be done m this 
ditection ought to be so simple and so plain as to be 


brought into a school-book. Not a line should be left 
for the subtlety of the legal brain to twist into contor- 
tioned illegibility. The laws by which the health of a 
man, and thereby of a nation, can be preserved to the 
utmost, are so simple in nature that nothing but the utmost 
simplicity can truly express them, and the whole labour of 
the future, if it is to be of any service whatever, must be 
directed to the discovery and establishment of such sim- 
plicity of exposition and direction. Up to the present 
time much that has been done has been provoked by that 
most untrustworthy of all human provocatives to action, — 
fear. Some great epidemic has occurred that has caused 
universal dismay , some great catastrophe has occurred, 
like that of the Crimean campaign, which has excited 
universal criticism on the failure of sanitary provisions 
by the authorities of the nation. Some such slip has been 
permitted in sanitary rule as that which recently let scurvy 
undermine the workers during a great enterprise of dis- 
covery Straightway on the heels of such events there 
have been commissions of inquiry, and as a direct or in- 
diiect result there has often come forth some particular 
enactment. Or — and this is by no means rare — some indi- 
viduiil of the House of Commons, impressed with the 
danger of a great national evil, has pressed for a national 
lemedy, and, by steady persistence session after session, 
and by showing that he never knows when he is beaten, 
has forced the Government to take up his measure and to 
carry it through 

Fiom these modes of legislating foi health we have 
obtained many minor acts which fill and refill the national 
statute books And still this process promises to go on, 
a process of labour in a cirdc with much loss of lime and 
expenditure of force without ultimate progression 

It would be vain to find fault with the past for its 
doings As vain to find fault with the State for meeting 
S tate disorders by empirical remedies as it would be to 
find fault with ihc physicians of a lormer day for the same 
mode of procedure. If the people demand a recipe they 
must have it, be it from the State or the family physician 
The question that now comes forward is whether the 
lime has not arrived for ceasing to treat the health of the 
nation by specific or supposed specific remedies for par- 
ticular errors, and whether we may not lind 111 the future 
a few very simple and natur.il guiding principles on which 
all acts ol Barhamen^ relating to the health of the people 
may be based ? 

Before this effort can be attempted the existing acts 
lhat touch on healili, — public heahh acts, meliopolitnn 
health acts, contagious diseases acts, vaccination acts, 
factory acts, acts relating to the importation of cattle, 
adulteration acts, and others relating to prisons, work- 
houses, and the like, and which, if they even he laient arc 
not repealed,— these, one and all require to be considered 
together, with the view of determining whellitr an l.nglish 
or even a British act of settlement for the vital regenera- 
tion of the realm is not practicable on a simple natural 
basis of natural requirement. 

1 am fully aware that this suggestion carries with it the 
idea of a gigantic labour , but it will have to be done, and 
once fairly tackled I dare say the apparent difficulties will 
icadiljr dissolve away. It is a mere question between 
doubling and attempting . and we all know and feel that — 

‘*Our doubts are traitors, 

And make ns lose the good we oft might win 
By fearing to attempt” 

Supposing the existence of an efficient central depart- 
ment of health acting under the direction of a minister of 
health, a grand new duty, as it seems to me, would be to 
determine what is the evil or what arc the evils that 
have to be removed in order that the cleanest bills of 
health may be regularly presented to the nation, With- 
out such preliminary knowledge all sanitary work is 
unsound to the last aegree. It were as wise for me to 
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write a prescription for a man without inquinng into bis 
disease, hia antecedents, and inodes of li/e, as for the 
State physician to prescribe for national sickness without 
inquiry into the nature of the Bickneas, its antecedents, 
and the cause or causes that led up to it The great 
work, therefore, and indeed the first sanitary work of 
the future, standing before all other sanitary legisla- 
tions except the formation of ihe central authority, is the 
systematic enumeration, week by week, of the diseases of 
the kingdom, through the length and breadth of the 
kingdom. It is utterly hopeless to attempt any decisive 
measure for lessening the mortality, which is certainly 
more than double what it ought to be, until this State 
labour is faithfully carried out. It is vain, comparatively 
speaking, to know what totality disease hands over to 
death, unless we know also what health under one or other 
cause of disturbance yields over to disease Physicians 
and statists strain iheir eyes to try to get at the extent of 
disease. Laborious geographers like Mr. Haviland spend 
years in constructing maps from the tables of mortality, 
in order to get a mere approximation of the distribution 
of disease in England . and meanwhile disease itself, con- 
stantly cheating the observers, is making its way without 
being under any systematised recorded observation. 

For the omission of a registration of disease there is 
no conceivable excuse. The thing has only to be done. 
The organisation of the Kegistrax-Generars department 
has fully opened the way to the collection and the utilisa- 
tion of the facts relating to birth and death. These 
elements swing in the statist’s balance readily, and are 
weighed by our consummate state weigher of life and 
death. Dr. Farr, as accurately as the Chancellor of the 
Exchequer balances the national ledger. With equal 
readiness Dr, Farr, if the data were collected for him, 
could tell from week to week the health as well as the 
mortality of the kingdom. In a short time, under such 
regular record, the whole nation would know the reigning 
health, the reigning disease, of every centre of life. And 
i{, as might easily be done, the diseases of the lower ani- 
mals and the diseases of the vegetable kingdom weie 
included in the returns, all the facts of disease would be 
completely rendered. 

1 think 1 have already referred to an effort 1 made 
many years ago to carry out this design of registering the 
diseases of the kingdom. 1 refer to that effort again for 
a simple reason, — for the purpose of indicating that there 
is really no greater difficulty in getting the facts than 
there is in utilising them. 1 attempted no more than the 
registration of the epidemic diseases, and I could afford 
no more than the publication of a quarterly abstract of 
the data that were forwarded. But in a short time fifty 
medical observers were sending in returns from as many 
stations, extending from St. Mary's, Scilly, to Lerwick, in 
fhe Shetland Islands. These stations could easily have 
been increased to any extent, and the amount of informa- 
tion regularly communicated was indeed most valuable. 

Two facts connected with this attempt are perhaps 
worthy of note, one as showing something determined, 
and the other as showing something suggested. In 
the returns sent from the district of Canterbury m the 
spring quarter of the year 1857 was included the first 
account of the invasion of this country, at least in any 
known time, by the disease since then so prevailing and 
fatal, diphtheria. This disease first appeared in the little 
village of Ash, and was called the Ash fever. The out- 
break was observed and recognised by Mr. Reid, of 
Canterbury, and was reported to my register by Mr 
Haffenden, who collected for me the facts of prevaihng 
diseases from eight medical observers living near to him, 
of whom Mr. Reid was one. The first facts of a new 
disease in this country were thus recorded on the spot, 
which IS something even as matter of history. How such 
a fact, reported at once to a central government authority, 
might be dealt with ; how promptly a central atKbonty 


BO advised might act in arresting a fatal epidemic at its 
origin, and what national service might be rendered 
thereby, you, quite as well as I, can judge ! 

The fact of a suggestive nature springing from the 
working of the returns is not less interesting. The 
labour led me to refer to the returns of sickness sent 
every week by the medical officers of the Poor-Law 
districts to their boards of guardians. 1 found that 
these returns, over 3,000 in number, which, when they 
have served their local purpose, are practically worth- 
less, could by the slightest modification be utilised as 
returns of the sickness of all the sick parochial popu- 
lation under official medical care, and 1 submitted a plan 
for such introduction to public approval and to the 
Government, but without effect. Yet if the plan had been 
adopted from those three thousand weekly returns, cast 
away and still cast away, 1 calculate that 156,000 tables of 
disease per year would have been submitted to scientific 
analysis which, since the time when the suggestion was 
first made, would have multiplied into 3,276,000 tables, 
including in each table a record of at least ten times 
as many particular examples of disease To what im- 
portant national uses such an array of facts systematically 
arranged and examined could have been applied you, as 
well as 1, can judge ' And still neither of us can judge 
effectively, because m dealing with data taken from 
nature there is always something important to be elicited 
which never was looked for, and often, too, that some- 
thing unlookcd for is better than that which was specially 
looked for. 

Our Sanitary Institute will do well in continuing to 
press this scheme for the registration of disease on the 
Government, and it may greatly assist the work by lend- 
ing us mind to the best means of collecting the facts on 
which the weekly reports of disease will have to be bised 
I might enlarge on this part of my subject, but I shou’d 
prefer to remain silent until the views of the medical 
officers of health, now a large and mfiuential class, have 
been correctly ascertained My present purpose is served 
if I have sufficiently directed public attention to the prin- 
ciples of the design. 

In the future of sanitary science the politician must 
come forward more determinately than he has yet done, 
m order to secure for those over whom he governs three 
pure requisites — pure water, pure food, pure air. 

The Public Health Act of 1875 deals with the water 
question, and makes provisions for the local authorities 
to supply their respective districts, by means of a com- 
pany, or by independent action. For my part I see no 
hope of any effective change for the better by these pro- 
positions. It 15 utterly hopeless to trust to companies in 
a matter of such vital moment. It is equally hopeless to 
trust to the undirected action of local authorities. If wu 
trusted to such agencies for the collection and delivery of 
letters by post, does any one suppose that the results of our 
present postage system would be attained ? Yet important 
as intercommunication by letter is, it is less important 
than the supply in due quantity and pure quality of that 
vital fluid which makes up three parts out of four of every 
human organism, and which is wanted as much by the 
iniilions who never receive a letter, as by the millions who 
do. In this political part of sanitation, the Government 
must do one of two things. It must either produce a 
process or processes for pure water supply, and insist on 
every local authority carrying out the proper method ; or 
it must, — and this would be far better, — take the whole 
matter into Us own hands, so that under its supreme 
direction every living centre should, without fail, receive 
the first neceisity of healthy life in the condition fitted 
for the necessities of all who live. 

recent legislation we have some security for ob- 
taining fresh animal food, and foods freed of foreign 
substances or adulterations. The penalties that may be 
indicted on those who sell decomposing, diseased, or aduU 
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tcrated foods are beginning to have effect, and much good 
13 resuhing Nevertheless, even here the legal rule falls 
short of completeness. The inspection of animal food 
IS as yet most unsystematic and imperfect, With all our 
richness of means ready at command, we have not 
approached that admirable system for the inspection of 
.inimal foods which our Jewish brethren, through ages of 
Ignorance and oppression, have managed so efficiently to 
carry out, and which has entirely saved them from many 
of the great calamities of disease that have fallen on less 
careful people. The complete inspection of animal 
foods, including milk, is a clear piece of sanitary law 
which, from day to day and hour to hour, must ultimately 
lie enforced. 

Imperfect as legislation may be in respect to supply of 
pure water and food, it is advanced in these directions 
ivhen the steps it has taken for supplying pure air are 
brought under observation There is no practical legis- 
Lition of any kind on ihis requisite. The air of our 
large towns is charged with smoke and impurity. The 
air uf OUT great factories is charged wuh dusts which 
destroy life with the precision of a deadly aim. Dr 
Purdon, one of the certifying surgeons under the Factory 
Acts, reports that in the flax-working factories under his 
care the carders, who are all females, if they get a card- 
ing-machine at eighteen years, generally die at thiity 
years Can any fact be more terrible than such a fact, 
that a girl of eighteen should have 10 live by an occupa- 
tion that will bring her evistence to an end in iourteen 
years, and to that end with all the prolonged wasting, 
sleeplessness, suffering, incident to the disease consump- 
tion of the lungs If it were the fate of these doomed 
workers that at the close of fourteen years' work the 
majority of them were taken forth and shot dead m an 
instant, their fate were infinitely better than it is The 
heart of the nation would thus be roused, and the law in 
.ill its mnjesty would be put in operation to arrest the 
progress of the crime and to punish the oflenders. Yet, 
year after year as effective an offence goes on, and be- 
cause the results of it is hidden in the sick-room there is 
no arrest of its progress, no punishment for its commis- 
sion 

In the application of political science lo preserva- 
tion of health not one subject presses mori^ earnestly 
than the question of the supply of a pure atmosphere to 
the millions of industrials of these islands In an in- 
quiry I recently undertook on this matter foi the Society ■ 
of Arts, Manufactures, and Commerce, the facts tint | 
came before me were as of a new woild You will find 
a compact mass of ihese facts 111 the lectures I had the 
honour to deliver before lliat learned socieiy Those 
lectures contain a tithe only of the things &een 1 am 
quite sure that our leading politicians can have no ade- 
quate conception of the mental and physical couduion of 
the great industrial classes, or of the need that exists for 
leconciling those classes to their fate. These truths arc 
plain 

I he catechism has faded to satisfy them Had air 
keeps up in them a depraved mental as well as physical 
state, fheir poverty and not their will consents to their 
condition. In short, as a physician dealing with the 
physiological and psychological phenomena belonging to 
A class instead of an individual, — and this is all the differ- 
ence there is between a politician and a physieian,— my 
diagnosis IS that a serious organic state Jebnle, fitful, 
fatal, exists in this part of the nation ; that it demands 
the watchful consideration of all physicians, State and 
ordinary ; and that the sooner the natural cure for it, 
pine air, and plenty of it, 15 let in the better for every class 
everywhere 

All political troubles have a physiological cause. To 
tile Statesman not less than to ihe physician, physiology 
IS the only true source of knowledge. A society such <15 
oqrs, therefore, possessing as it does professed physiologi- 


cal skill, may render most important service by tracing 
out for the legislator the simplest scientific means for 
removing with atmospheric impurities and by preparing for 
that sanitary future when men universally shall breathe 
purity even with their freedom. 

If any other incentive to action in this direction were 
required it would be the further fact that all diseases, 
mental and physical, national and individual, begotten of 
an impure atmosphere, are transmitted on. The con- 
sumption of body, the restlessness of mind are reproduced 
and gam intensity of development with each generation 
until practically they inaugurate a distinct racial type of 
human imperfectedness. 

With this topic of legislating for pure air would come 
in naturally the question of homes for the people and 
the development of those recent acts which have been 
passed to meet the necessity These efforts of the world 
political can Swarcely be over-estimated , but there is one 
movement which stands before them and which has been 
singularly overlooked It is essential that the home of 
the working man should in every case be cleared of the 
details of daily work. So long as he is compelled to 
work m the room m which he sleeps and takes his food, 
so long his home must be an unhealthy centre, and too 
often it will be the centre from which infected work 
will p.iss out, bearing infection into the homes of the 
wealthy A modification of factory legislation by which 
a free and properly regulated work-room should be within 
the easy leach of every working man in every crowded 
centre is a necessity which all sanitary labourers should 
strive to gel supplied. Our Institute has another urgent 
task before it in the effort to enforce this necessity on 
public attention 

In the future of sanitary science one more amongst many 
other reforms of a poUiical character must needs claim im- 
portant consideration. 1 refer to the political assistance that 
must be given to all of us who arc engaged in the labour of 
quenching the drunkenness of our land Our best sani- 
tary efforts will fall far short of their deserts until ^is 
object shall be achieved. Over the future of sanitary 
science will be suspended a pall of sorrow until this 
object shall be achieved. Does any one desire to know 
how the mortality of the kingdom is modified by strong 
drink, let him read the knowledge in the State record 
book which tells that those who sell the destroyer die by 
It at the rate of one hundred and thirty-eight to the han- 
dled of the whole population. Then, starting from this 
signal fact, let him trace the influence of the destroyer 
through all the courses of diseases which, under learnedly 
obscure names, spring from it and kill from it in all 
classes of society Finally, let him reckon up the here- 
ditary evils which arc engendered by the same destroyer 
and the influence ol that on the course of disease, and 
lus lesson will be in some measure complete. 

1 do not think this the occasion to discuss the value of 
the different political sanitary measures that have been, 
or arc at this time, in the public mind for the repression 
ot the national evil now touched upon. I 3 e it sufficient 
for me to state two impressions only. Firstly, that every 
day’s expenence of the question m various communities 
where as a teacher of abstaining temperance 1 am wont 
10 labour, indicates tome that unless the State does come 
to the aid of the teacher the battle against intemperance 
must be mdefimtely prolonged Secondly, that if the 
State, itseli doing nothing active in the way of repression, 
would but determine to cease Lo legalise the cause of the 
evil and to make revenue out of the transaction, the 
labours of the temperance reformer would have the most 
prosperous season of success presented to their view. 
Hitherto this has not been considered as a sanitary ques- 
tion. In the future no sanitary student will venture to 
exclude it from his studies. 

The contemplation of the political sanitary future of 
this king^oiq offers iqany other topics, all of winch 1 musr 
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leave, m order to devote a few minutes to our subject in its 
relation to medical science. 

The Medii al Part. 

The influence which sanitation will exert in the future 
over the science and att of medicine promises to be momen- 
tous. It promises nothing' less than the development of a 
new era j nor is it at all wide of the mark to say that 
such new era has fairly commenced. The greatest of the 
world’s philosophers, the philosopher whose thoughts 
cover the world of science as with a garment, I mean Lord 
Bacon, said of the medicine, of his day, that it stood for 
judgment on quite different merits than did other learned 
pursuits. '‘Other arts and sciences,” he argued, “are 
judged of by the power and ability exhibited in the conduct 
of them by their professors, and not by success or by events 
The lawyer is judged by the skill of his pleading, not by 
the issue of the Inal , the pilot by his skill in directing 
the course of the ship, not by the fortune of the voyage 
But the physician can perform no particular act by winch 
his ability can be directly demonstrated, and therefore he is 
principally judged by the event, which is very unjust For 
who shall decide, if a patient die or recover, whether the 
good or the evil is brought about by art or b^ 
accident? Whence,” says he, “imposture is frequently 
extolled, and virtue decried Nay the weakness and 
credulity of men is such, that they often prefer a mounte- 
bank or a cunning woman to a learned physician. So 
the ancients made Esculapius and Circe brother and 
sister, and both children of Apollo Hence,” he adds, 
“physicians say to themselves m the words of Solomon, 
‘ If It befall to me as befalleth fools, why should I labour 
to become more ^ wise?’ And therefore one cannot 
wonder that they commonly study some other art or 
science moie than their profession, because they And that 
mediocrity and excellency in their own art makes no 
difference in profit or reputation , for man’s impatience 
of diseases, the solicitude of friends, the sweetness of life, 
and the inducements of hope, make them depend upon 
physicians with all their defects.” 

Had Bacon spoken these sayings in the present day, he 
had spoken, with one or two exceptional errors, as truth- 
fully as he spoke in his own nine Had he been a 
physician, he might indeed have gone further than he did 
He might have urged his too frequent inadequacy himself 
to decide whether his own success rested, in particular 
instances, on skill or on accident. He might further 
have added how oftentimes the cheek of the nght-mindcd 
physician pales or burns with doubt as he hears his 
own praises declared for skill which he himself cannot 
for a moment take credit to his own heart This has 
been the fate of medicine until our day On such fjte 
all the quackeries hive flourished , on it all the “ pathies” 
and dogmatic systems of medicine have flourished , on 
u the idea of cure has found loo willing acceptance and 
belief. 

At last a change has come over the science of medi- 
cine With true nobleness of purpose, true medicine has 
been the first to strip herself of all meie piclenccs to cure, 
and has stood boldly forward to declare as a higher philo- 
sophy the prevention of disease. The doctrine of abso- 
lute faith in the principle of prevention indicates the 
existence of a high order of thought, of broad views on 
life and health, of diseases and their external origins, of 
death and its correct place in nature 1 he doctrine of 
absolute faith in curative medicine, of power vested in the 
hands of a distinct sect or class, and exercised by them 
as by regal right and without the assistance or interfer- 
ence of those upon whom it is exercised, indicates a low 
standard of knowledge , a too confiding spirit in the wis- 
dom of a minority , a departure too wide from the safe 
law of self-preservation ; and an igporance of the avoidable 
causes of diseases ; a blindness and therefore an unneces- 
sary exposure to danger ; an overweening an^ sudden fear 


of dangers of all kinds little and great, and a hasty and 
thoughtless pursuit after that mode of rescue from dangers 
of disease which claims for itself the greatest pretensions 
and boasts the greatest successes. 

It shall remain as one of the glories of medicine that 
she herself h.as first seen these truths, and, willing to 
sacrifice her own interests to truth and light, has put them 
forward without fear, without reward In the science ol 
prevention medicine takes in fact all the world with her. 
The science becomes a political, a social, as well as a 
medical study It appeals to every mind When it once 
IS so set forth it fills all men with its teachings. It models 
itself into household truths and commingles with the 
moral and even religious elements of life Admitted for 
a season into the household, it steps forth again to And 
its way into the legislature It liucomes eventually a 
governing science — a law. 

This scicntiAc course commenced, must needs go on. 
But in Its going it must needs also change greatly the old 
face of medicine, and remove in the change the Baconian 
leproach I do not think there is much difAculty m fore- 
seeing what in the mam the change will be like. 

I need not say that the “ pathics ” will go The 
pathies of all kinds are as dead as door-nails, and 
wait only to be decently interred in a common grave. 
In time the word cure will go altogether It is clear 
already that there is indeed no such thing, A man 
born to live through a given cycle lives through it 
free of disease, unless he be stricken from with- 
out If he be stricken, and by the stroke the natural 
functions, by the exercise of which he lives, are not so 
disturbed but that they can swing back again in due 
order, he may recover , if he be stricken beyond this, he 
will die Nature will pursue her course undisturbed by 
cither event. She will make no special effort to kill, and 
assuredly she will put out no special hand to save. A 
man may intervene, and may, by knowledge, put the 
stricken body into such a condition that it may swing 
back into natural cour'se av hereby he will have pul it 
into a condition in which it will not die This is the very 
highest development of medical art resting on science. 
But it IS not cure, in the common meaning of that term 

By the progress of sanitary science and by its inHucnce 
on practical medicine we sh.ill attain these perfect rules 
of inanagcinLnt after the infliction of the stroke of dis- 
ease , and I do not doubt that the art of placing the 
stricken under such condiiiona that they may not di6 will 
for ever afford .scope for the in\entive genius of man. 
The mure immediate triumphs will, howevir, comcMn that 
part of the work which is purely preveiuive Down from 
the skies comes the forked ligluning and lays a man 
prostrate It is a question for the ages who shall place 
that man 111 a condition underwhich he shall eci tairdy sowing 
back again mio life Hut the preventive art that puts up a 
metallic rod to divert the lightning from other men, that 
IS the present triumph of human skill , skill which, car- 
ried to perfection, shall prevent the sirokc and put out 
the second art by removing the necessity for its applica- 
tion. 

With the pi ogress of sanitary science we must expect 
to see preventive medicine taking the ascendancy. Cure 
will cease, prevention will grow Humanly-made epi- 
demics, like ihe great plague of London, which was 
planted and reared in the rush-covered floors of domi- 
ciles saturated with the organic refuse of years, or like 
the modem typhoid, whuh is fed by streams of drinking 
water unclcanscd from human excreta, such self-made 
epidemics will be prevented by simple mechanical skill. 
Diseases imposed by indulgence in harmful pleasures and 
appetites, or by physical overwork and shock, will be re- 
moved by the effect of moral influences and knowledge 
of cause , and gradually, 1 believe, those persistent evils, 
which, like the lightning- stroke, come without huiiidii 
ordinance or fault, w^U be placed also under some pro- 
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tecting care, and, if not removed, reduced to a short 
calendar 

Ic IS felt by some that the medical Sanitarian of the 
future will have his best efforts thwarted by the forcible 
excess of life beyond the means that can be found for the 
support of life, as if life were a mere secondary principle 
in the universal order. I see no such cause for fear That 
in the progress of life on the earth the day will ever come 
when the earth will not supply food for its people is to 
my mind pessimism carried into an insane vulgarity It is 
clear that man can always reduce to his wants the lives 
of all animals except man. The question rests therefore 
on the abnormal increase of man alone. Nature knows 
that and rules accordinply. Let man remain savage, and, 
however sensual he may he, he will die fast enough by 
war, pla^e, famine, or luxury. In that state he will never 
overstocK the earth, but either grope in solitary places a 
neglected family, unprotected from all the killing vicissi- 
tudes, or will sink into luxurious barbaric decadence. 
Let man become exalted in life , exalted by communion 
with noble pursuits ; with pursuits of science, art, letters, 
and cultivation of greatest happiness for the greatest 
number, and his sensual life will become too subject to 
the vii lue to leave a chance for the danger which a low 
sensuality sets up as a terror and at the same time a 
temptation for the vulgar. 

I think It my duty to deal plainly with a question which 
affects so closely the future of sanitation, and to express, 
from an experience which is confirmed, as I know, by 
some of the brightest ornaments of my learned profession, 
that nothing is wanted to correct the danger of over- 
population but improvement of mental process ; nearer 
communion with the eternal mind in His works , purer 
artistic education, healthier homes, more rational amuse- 
ments, and the ennobling influence of a holier life amongst 
those who assume to be the cynosures of ihe nation 

On the whole the prospects of medical learning and ac- 
tion will be greatly improved by sanitary advancement. It 
IS possible that fortunes or reputations resting on faith m 
famous curers will dwindle slowly away, and that not foi 
long will the skill of the physician be valued by the fal- 
lacious reckoning of mere results. But in exchange there 
will be opened to the physician a career in which skill 
of labour will be exhibited together with results, the results 
obvious as to their relation to the work, and both, if good, 
successful beyond praise. 

The Social Part 

Ihe future of sanitary science in relation to social life 
generally, its effect that is to say on all classes of the 
community, promises steady progress. No one who has 
been actively engaged for the past quarter of a century m 
sanitary work can doubt this statement Throughout all 
sections of the communily there is desire to know ; and if 
the legislator will be content not to legislate until he sees 
that free-will guided by knowledge is in the same tram 
with him— it doesn't matter m which class, — all will go 
well. The workers in our Sanitary Institute though they 
be not legislators can, nevertheless, greatly assist Par- 
liament by bringing free-will into harmony with know- 
ledge, and though the distinction docs not at first sight 
stand out, in separating free-will from ignorance and from 
those automatic demonstrations of ignorance which arc 
the outward and visible signs of unhealthy habits of life. 

The social work that has to be carried out for the future 
of sanitary saence is purely educational. Educational not 
merely by lectures and books and lessons from books, 
but by demonstrations of sanitary works, plans, buildings, 
mechanisiTis, results of all labours bestowed on the cause. 
Without venturing on details of this kind which would 
land me in another address, I may be content to touch on 
two points, both of vital moment for the future. 

The first of these relates to modes of teaching so 


as to carry the sympathies of the learner and his more 
refined tastes along with his reason ; to attract and charm 
his senses as well as his intellect. It is said of us sani- 
tarians, and sometimes I fear with some truth, that 
we would make health hideous. We need not do so ; 
and if the feat has ever been accomplished it is but the 
work of a “ 'prentice han,'* that ought to be forgiven. 
Health truly is beauty in the living evidences of it, and 
should be so in those inanimate evidences which the 
builder and the engineer construct for us. I would there- 
fore urge that in all coming sanitary work, theoretical or 
practical, the sanitarian should call the artist also to his 
side, and that no design of a sanitary kind should ever be 
executed in which the hand of the artist does not play its 
beautifying part. 

And if 1 might suggest so much to the imaginative 
scholars who live to make life sweeter to the many, 1 
would Esk them,— poets, painters, sculptors, players, 
musicians, — to believe that to render practical even their 
refined labour is to render that labour more acceptable, 
more diffusible, more durable. 

The second topic relates to those who require first to 
be taught the sanitary lessons of the future. I want 
strongly to enforce that it is the section of the nation 
which Dr Farr classes as the domestic, the six million 
of women of the nation, on whom full sanitary light re- 
quires first to fall. Health in the home is health every- 
where. Elsewhere it has no abiding place. 

I have been brought indeed by experience to the conclu- 
sion that the wholefuture progress of the sanitary movement 
rests for permanent and executive support on the women of 
the country. When as a physician I enter a house where 
there is a contagious disease, I am, of course, primarily 
impressed by the type of the disease and the age, strength, 
and condition of the sick person. From the observations 
made on these points I form a judgment of the possible 
course and termination of the disease, and at one time I 
should have thought such obser'^aiions sufficient. Now 
I know them to be but partly sufficient. A glance at the 
appointments, and arrangements, and managements of 
the house is now necessary to make perfect the judgment. 
By this IS shown what aid the physician may expect in 
keeping the sick in a condition most favourable lor escape 
from deaih , and by this is also shown whal are the chances 
that the affection will be Confined to one sufferer or distri- 
buted to many Asa rule to which there are the rarest excep- 
tions, the character of the judgment is hereupon depen- 
dent on the character of the presiding genius of the home, 
— on the woman who rules over that small domain. The 
men of the house come and go , know little of the ins and 
outs of anything domestic ; are guided by what they are 
told, and are practically of no assistance whatever. The 
women are conversant with every nook of the dwelling, 
from basement to roof, and on their knowledge, wisdom, 
patience, and skill, the physician rests his hopes. How 
important, then, how vital that they shall learn as a part 
of their earliest duties, the choicest sanitary code. How 
correct the decision of the founders of the Sanitary Insti- 
tute, that from the first they should include sanitarians of 
both sexes as working associates. 

To women more than to men this work is new To 
women more than to men this work is hard to realise. Natu- 
rally more conservative than men they are moved with less 
haste to tasks of reformation and reconstruction. More 
sensitive to cnticism than men, they are given, at first, to 
resent, as if it were an insult to past customs and usages 
to which they are attached, the suggestion of innovation. 
But these passing difficulties removed, there is in the 
hearts of women such matchless generosity, such over- 
powering love for every device tending to promote the 
happiness of all ihinga of life, that we sanitarians may 
indeed be content for the future of sanitary science in its 
social aspects, if we do no more than win them to our 
cause and entrust its details to their ministering spell. 
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PERU^ 

S TUDYING in Mr. Squier’s new work the records and 
ruins which attest the civilisation of Peru before the 
Spanish Conquest, one finds oneself repeating the often- 
asked question, Did these advanced arts and institutions 
arise out of native savagery, or were 
they at least developed under the guid- 
ance of ideas imported from ihe Old 
World ? Mr. Squicr holds that they 
were indigenous, and his opinion (which 
is that also of Mr. Markham) must have 
great weight, not only from the minute 
care with which he has examined the 
ruins during his two years^ exploration, 
but from his familiarity with the Spanish 
literature on the subject Some readers, 
however, like the present reviewer, while 
admitting that much of the Peruvian 
culture has such a stamp of peculiarity 
that it must be home-made, may not 
feel quite so certain of the whole being 
absolutely free from foreign influence 
li IS much to afiirni of a bronze ?ige 
people like the Peruvians (for particulars 
and drawings of Lhcir somewh.it special 
types of bronze implements, sec pp. 175^ 

579) that they invented this alloy inde- 
pendently For an excellent ca^ie of 
mingled native originality and sJinilarjly 
to Old World types, attention may he 
called to the stone-circles of Sillustani, 
as exemplified by Fig. i, reproduced 
from Mr. Squicr (p 384) He calls them 
“sun-circles," which, however, IS beggint^ the question of 
their as yet unproved puipose At any rale there they 
stand, circles of erect unhewn stones like the cromlechs 
of Europe and Asia, but with a speciil feature in the sur- 
rounding pavement or “platform" of well-fitted hewn 
stones, with a gutter running all round the circle near the 
inner edge. 

On the hill ribovc are seen the rums of 
chulpas 01 burial-towers Fig 1 shows two of 
thebe, the left-hand one being a beautiful ex 
ample of building in close fitting Mocks of 
hewn-stone, an art which had attained in Old 
Peru to a peifcLlion hardly 1 cached elsewhere 
in the world. This tower is thirty- nine feet 
high and widens as it rises from sixteen feel 
at the base to nineteen feet at the spring of 
the dome top. In a still larger chulpa there 
are hewn trachyte blocks as large as twelve 
feet long on the curve of the face, by seven 
feet high, and five feet deep The stones, fit- 
ting together face to face without mortar, are 
imbedded within in the mass of the structure, 
which IS of rough stones laid in clay. Extra- 
ordinary skill in masons' work is shown by 
these blocks being not only cut in the sides 
and outside curvature to a radius from the 
(.entre of the monument, but in the gradual 
swell of the structure as it widens out, as well 
as the curve of the dome, being accurately taken 
in each block (p. 382) The blocks were not 
shaped after being put in position, as is proved 
by numbers of them lying on the ground, per- 
fectly cut to conform to their places in towers that were 
never finished, so that they were hewn to plans in which 
every dimension of the structures had been previously 
fixed. Yet with all this skill there was not the mechanical 
knowledge to provide anything like pulleys or cranes to 
hoist the hea^ blocks into their ^kces. The inclined 

' Peru Incidcnti uf Travel aiiil Lxplaraliun in the Land oT ihe Inca^ ‘ 
By E Georjse Sqiiier (London IMarnnllRn, 1877 ) 


planes of earth and stones built up against the chulpas 
still remain, up which the stones were moved, probably 
with levers, and possibly with rollers also. Looking at 
the woodcut, one sees a low opening cut through a block 
at the base of the tower, just large enough to admit the 
body of a man ; this leads into the circular burial 


chamber, vaulted with flat, over-lappirg stones This 
primitive arrangement of the " false arch,” which reminds 
one of those which children make with their bricks, is usual 
in Peruvian as in Central American architecture Yet, as if 
to complicate the problem of archiicciural history in 
America, there are exceptional cases where, as at Pachaca- 
iiiac,truearcbes ofsun-diied bricks arcstill tobesLcn (p 71). 


^ Of the more usual Peruvian masoniy, where the blocks, 
accurately faced, arc kept m position by Mieir mere bear- 
ing on one another, without cement or mortar of any 
kind, Fig. 3 presents a specimen. It is interesting for other 
reasons, being one of the Ynti-huatana, or “sun-yeara," 
by which the solar year was determined. The following pas- 
sage from Garcilaso de la Vega’s “ Royal Commentaries 
of the Yncas" seems to describe structures of this kind . — 




F/& 2 — Ruiind ChulpAS iSiJJustanJ 
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“The Yncas were also acquainted with the equinoxes^ 
and observed them with great solemnity, . . To ascer* 
tain the time of the equinox they had a stone column, 
very richly carved, erected in the open spaces in front of 
the temples of the sun. When the priests thought that 
the equinox was approaching, they carefully watched the 
shadow thrown by the pillar every day. The pillar was 
erected in the centre of a large circle, occupying the 


whole width of the courtyard. Across the circle a line 
was drawn from east to west, and long expenence had 
shown them where the two points should be placed on the 
circumference. They saw, by the shadow thrown by the 
column in the direction of the line, that the time of the 
equinox was approaching; and when the shadow was 
exactly on the line from sunrise to sunset, and the light 
of the sun bathed the whole circumference of the 


seems an inappropriate description of the plain truncated 
conical gnomon shown in the drawing. It is, however, 
as Mr. Squier says (p. 525), ‘'sharply cut and perfectly 
symmetrical.’* Can this be all that Garcilaso meant by 
“ columnas de picdra rfquisimatnente labradas ? or were 
others of these structures furnished with more ornament? 
Garcilaso also describes towers near Cuzco erected for 
determining the solstices , but Mr. Squier considers that 
his account is confused, and that these 
so-called towers were only Ynti-huatanas. 
From this opinion Mr. Markham, wnting 
in the Academy for May 19, quite dissents, 
and probably most readers who go through 
the whole of Garcilaso's chapter will con- 
sider that he had some idea of what he 
was writing about, and will take it on his 
(and other) evidence that the Peruvians 
had, in fact, solstice- towers as well as 
these equinox-cones. After all one must 
admit, with Mr. Squier, that the Peruvians 
had not advanced so far in astronomy 
and computation of time as the Mexicans 
and Central Amencans. 

No traveller before Mr Squier had 
thoroughly explored the great lake of 
Titicaca with its sacred island, celebrated 
in tradition as the place whence Manco 
Capac and his sister- wife Mama Ocllo, 
children of the Sun, and first of the Yncas, 
came down to govern and civilise Peru. In 
this cold desolate region, twelve to thirteen thousand feet 
above the sea, ruins of palaces, convents, and the temples 
of the Sun and Moon still remain to attest its sanctity 
under the Ynca rule. Mr, Squier*s estimate of the true 
value to be placed on the traditions of the Yncas is 
reasonable and moderate To the wailike genius 
which enabled them to subjugate the vast land, to 
the political genius with which they organised the 
system of communication and social control, 
which IS one of the most wonderful phenomena 
in the history of nations, he does full justice 
without countenancing the absurd idea that the 
whole development of Peruvian culture is to be 
attributed to this one conquering tribe His re- 
searches, indeed, bring out more clearly than ever 
the distinctness of much of the native civilisation of 
Peru from that of the Yncas, whose rule had not 
been extended over the whole land till near the lime 
of the Spanish Conquest. 

The rums of the temple of Fachacamac, and 
elsewhere near Lima, show us a people similar 
/ m origin and language to the Yncas, but who 
had their nationality and culture before the con- 
quering tribe came down upon their coast from 
the high valleys of the Andes The Chimus of the 
TruxiUo district spoke a language stiU known in some 
villages, and said tq be quite distinct from the Quichua 
of the Yncas. Yet these people had attained to 
peculiar skill in mctal-work and pottery. Indeed 
from this district come the well-known Peruvian 
vessels with double spouts or double bodies often 
modelled in the form of an animal or a pair of 
animals, and with a kind of whistle uttering the 
creature's proper cry when the vessel is tilted so 
that the water in it forces air in and out through 
the hole. Not less curious are the well-modelled 
head-vases, which (Fig. 4) give us the means of 
comparing the features of the ancient and modem In- 
habitants. With reference to this and other drawings 
here repnnted from the hundreds contained in Mr. 
Sqaierifi volume, he may be congratulated on the 
thoroughness with which he has enabled his readers to 
understand the book which suggested his exploration — 
Prescott's “ History of Peru." 

Edward B. Tylor 



Fig, 4. — Aal^dI Vuei and Modcro Peruvian Headi 


column at nooq, without any shadow being thrown, at 
all, they knew that the equinox had amved T)ienUiey 
adorned the pillar with all the flowers and sweet heru 
that could be gathered, and placed tl^c chair of the sun 
upoh it, saying that on that day the sun with all ^a light 
.^ 1^5 seated upon the pillar" (Markham's translation, 
published hy the Hakluyt Society, voL i. p. 179! - 

It is true that a ^ stone column very richly carved^' 



Fig 3 — Thfl InU-HuAUJi»,of 
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THE METEOROLOGY OF THE FUTURE 

A Vision 

F reely translated from the Japanese by one who is 
thankful that he does not live in Japan, The trans- 
lator would remark that in importing our Western insti- 
tutions it 13 of great consequence to appropriate likewise 
the spirit which pervades them. ** Dead flies cause the 
ointment of the apothecary to send forth a' stinking 
savour*' (old Eastern proverb). 

{N,B, — T/tts translation is dedicated to the Council of the 
Royal Society') 

A QUIET people are the dead, 

What stillness do they keep ' 

The battle rageth overhead, 

But marreth not their sleep. 

And yet that this is sometimes broke 
Hath been revealed to me ; 

'Twas in eighteen hundred and eighty -one 
At the bottom of the sea 

There lay poor Jack, his perils past, 

No more to turn the quid, 

Nor pipe his eye (since barnacles 
Were feasting on the lid). 

Long thin sea-ropcs in tangled 'coils 
Were round and round him curl'd, 

Yea, scaly things above him swam, 

Down in that green sea world. 

He could not weigh his anchor up, 

He could not heave astern — 

And thus in iny bewildered ear 
He spun his doleful yarn. 

^**TwiU not the stoi m that broui^ht me here 
" In Davy Jonc}^'^ 

But Uwas beiau^e my mates and me 
“ Sailed in a rotten shipl* 

I answered him But knowst thou not 
That PlimsolVh noble band 
Board every ship, and punch its ribs 
Before it leaves the land. 

No rotten beam but would be seen 
By such a skilled detector — 

The dead man groaned — ** Alas ^ dear male, 

" '1 hey jobbed the shi^s inspector 

Not (wo honr^^ sailtnjf ff oni the Nore ' 

“ The wind be^an to veer, 

Ihe stoi m stronjf, the ship was weak. 

And we wtie diiven hereJ^ 

Belay ' belay I thou man of Death, 

Thy yarn won't hold together, 

Dost thou not know we have a board 
That telegraphs the weather ? 

A board that sits both night and day, 

With facts and figures stored, 

Why man alive ' — The dead man groaned — 

“ Alas they jobbed the boardP 

Why dost thou groai^ thou man of death ? 

Why so blaspheme and cuss ? 

Their chairman sure was not the smith 
To forge thy fetters thus ? 

Hi 9 was a mind of many sides, 

Well filled with a and b. 

And X and y, and likewise 2 — 

But he didrit know the seal* 

■ Of COUTW this word doeit iial occur m Ihe oriHinal— onl j us JpLpuiue 
p Uiva]«nt. 


As thus he spake I forthwith said — 

Well, even if this be true, 

The captain makes not all the ship, 

Now, what about the crew^ 

There’s one I know — “ Divine” doth best 
Express his god-like presence ; 

“ He knew the sea but never dived 
Beneath its phosphorescence ” 

Then, I replied, there was a third, 

In fame to none will yield, 

He led the band who reaped renown 
On India's famine field 

Was he the man to see thee die ? 

Thou wilt not tax him— come ^ 

The dead man groaned — “ I met my death 
Through a sun-spot maximum ” 

One more— the rover of the crew — 

Hath sailed o’er many seas ; 

Come now, be reasonable, he — 

'* IVas busy shelling peasp 

I wakened up in sheer disgust, 

And to myself 1 said, 

The living man for prejudice 
Is beaten by the dead. 


THE SPECnu OF CHEMICAL COMPOUNDS'^ 

I N this paper Mr Moser discusses the question, whether 
chemical compounds have a spectrum of their own 
or whether they only show the superposed spectra o( 
their elements To those who have worked at the sub- 
ject the question can hardly be called an open one. 
Ever since the too much neglected work of Mitcherlich 
It was proved that each compound has its own charac- 
teristic spectrum, and whatever evidence subsequent 
workers have added to the question, the merit of having 
decided it belongs solely to Mitcherlich 

Nevertheless Mr. Moser’s work is a valuable one and 
for several reasons. Other questions still at issue are 
intimately connected ard cannot be discussed without 
once more referring to Mitcherhch's work. Most of these 
questions are not as yet amenable to strict proof but must 
be decided by the common sense of those who woik at 
the subject ft is therefore of importance that as many 
as possible should take up the question, and though each 
worker may add little to the stock of knowledge, the con- 
sensus of opinion, thus establuhed, will advance the sub- 
ject materially It is a pleasure to find that Mr. Moser 
has apparently arrived at the same theoretical views 
which have formed the leading string during the last 
years to the experimental work of Lockyer and others 
in this country. Mr. Moser mentions the suggestion of 
Prof Helmholtz that the line-spectra are due to the vibra- 
tions of an atom while the band spectra are due to the more 
complex molecule This is precisely the view first put 
forward by Lockyer, and it has thus received a striking 
confirmation from an independent quarter. 

Mr, Moser expehments on the changes which certain 
absorption spectra undergo by a variation first of the 
thickness of the absorbing layer, and secondly of the 
temperature. With regard to the variation of thickness 
of the absorbing layer the conclusions seem simple 
enough. The bands get darker and wider. The influence 
of temperature is divided into two parts. On the great 
majority of bands the increase of temperature has appa- 
rently the same effect as an increase of mass , that is, 
It increases the absorption. 

It 15 more than prooable that this increased absorption 
is really due to an increase in the number of molecules 
giving the absorption spectrum in question. If a gas is 

■ Hy J^mei Mour {Prgg Ann , vol clx , p J 77 . ) 
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regeln, actually lived on the plains under the Harz, Dr. 1 
Nehrlng has proved satisfactorily by his own researches. 
It follows that this country must have formed a steppe 1 
during a certain portion of the Diluvial period I 

If the above conclusions are right it follows that in a | 
former epoch those parts of Central Europe which were ! 
formerly covered by the sea generally became steppes i 
before coming into their present condition. Perhaps the | 
Magdcburg-flalbcrstadt steppe extended southwards over I 
Aschersleben and Halle into the valley of the White 
Elster, for Prof Liebe has found, near Gera, fossil re- 
mains of several specimens of the large Jerboa, as also 
of the Souslik and other animals which have been ob- 
tained at Westeregeln Besides, remains of the same 
animals, as well as those of the Saiga antelope and wild 
ass, have been found at several other points to the west. 

It follows, therefore, that the steppe must have extended 
considerably in that direction. 

The result of these investigations is the more important 
as manifest traces seem to show that at the Steppe period 
man had already occupied the plains of middle Europe, 
and occasionally took up hi^ abode even on the ancient 
st^pe of Westeregeln 

The cause of the disappearance of the ancient steppes 
of Certral Europe Dr. Nehring supposes to have been 
the gradual increase of the forests which advanced along 
with the change of climate. In the Steppe period England 
and Scandinavia were still joined to the continent of 
Europe, the North Sea and the East Sea did not exist m 
their present extent, the Gulf Stream had a more northern 
direction, and the climate was drier and more severe 
than it now is As the climate softened and the forests 
advanced from the wooded hills, the steppe animals 
gradually withdiew themselves towards the east, and dis- 
appeared, leaving only fossil remains to attest their former 
abundance, 

THE COLORADO DEhl LE 
■\^E have already several times referred to this destruc- 
live insect, and now that it has reached Europe 
we give an illustration of the creature in its various con- 
ditions, along with some notes which have been forwarded 
to us by Mr Andrew Murray The Board of Trade 
have reissued the circular, with a coloured illustration, 
referred to incur article on Our Insect Foes, vol xv, 
p. 85. 

The Colorado beetle belongs to that subdivision of 
vegetable-feeding species known as Phytophaga, It may 
help the general reader to an appreciation of their place and 
character if we mention the Turnip flea as a British species 
of this section, and stiU nearer to it those brilliant green 
little gems that are to be seen in quantity on the leaves of 
the white nettle (^Lamtum albtim) in summer, and which 
in Scotland bear the colloquial name of V'lrgin Manes, 
an appellation, however, which is also there sometimes 
indinerently given to the ladybird The genus in this 
great section to which these little insects equally with 
the Colorado beetle belong is named Chrysomela. It is 
true that its first desenber, Say, named it Doryphora 
decemhneatay and that at first that designation acquired 
such extensive currency that it was all but universally 
adopted ; and many people from old habit or deference to 
general usage, even when they know it to be an error, still 
use It ; but all entomologists know that it is not a Dory- 
phora, but a portion of the great genus Chrysomela, with- 
out going into other details. The difference between 
them can be very easily pointed out by one single 
character. Doryphora is a massive Chrysomela with a 
strong spike projecting forwards from the middle (the 
meaoslernum) of the under side, while Chrysomela has 
no such spike. The former is a genus peculiar to the 
South Amencan region, iocludmg Central Amenoa, and 
contains the largest, finesL and most beautiful species of 
the family. Some of them are somewhat similarly 


marked to the Colorado beetle, which no doubt led to 
Say mistaking the genus. But although the Colorado 
species and its allies are clearly enough Chrysomels, 
systematists in arranging that genus have broken it up 
into several ^sub-genera or new genera, and the latest 
authority (Chapuis) has placed them in a genus named 
Leptmotarsa, but at the same time indicates his opinion 
that a further subdivision must take place, which will 
leave the Colorado beetle and its relations in a sub genus by 
themselves, as was long ago (1837) proposed by M. Chevro- 
lat, under the name of Polygramma, For the characters of 
these subdivisions we refer to M Chapms’s genera, and 
for the specific characters of the species falling under 
Polygramma to Stahfs diagnosis and Mr Riley^s firs t 



Lirvaaf Colorado Mcutle , natural 
Potato leaf wiili eg^s of Culoiado size — Notk The double row of 

Hectic on under hide black spots along- the nbdonien is 

not BuHi uently diitinct in this cuL 



PupaorColaradlo lUelU, CoIulacIu Dactlc Magnified Sketch of 

naturiil size natural SiZe Culorado Heeile 

Missouri Report (1869), These are, first, the true Poly- 
gramma {Decemlineatay Say) that has occasioned all this 
alarm, which is the most northerly species, its native 
home being the eastern base of the Rocky Mountains and 
the prairies extending eastward. Next a variety called 
Muitilineata by Walsh and Stahl, but which is not speci- 
fically distinct Then a good species, Polygramma 
ju/uta, which ranges through the Confederate States of 
North America, and is easily recognised by two of the 
dorsal black lines uniting to make one thicker one. 
Farther to the south, about Vera Cruz and Costa Rica, 
&c., there is another species very like the Colorado 
species, called Polygramma nndecemlineata^ Stahl, and 
which IS found in enormous numbers in these parts of 
Mexico. Lastly Stahl recoids another, which we have not 
seen, from Mexico, under the name of novemlttieaia. 
All these feed on different plants, although probably 
plants all belonging to the same order, the Solanaces. 


NOTES 

Ths Society of Arts has awarded its Albert Medal for dis- 
tingULshcd merit in promoting Arts. Manufactures, or Commerce, 
to Jean Baptiste Duma% member of the Institute of France, the 
dialinguished chemist, whose rejcarchea have exercised a very 
matenal influence on the advancement of the Induitnal Arts " 
The Society’s Medals for papers read during the session, have been 
awarded to Prof. Barff, M A,, for hii paper oa “ The Treatment 
of Iron for the rreveniion of Corrosion ; " J Meyerstein, for his 
paj>er on " Stenochromy, a Novel Method of Printing in Co* 
lonra,'* A J. Ellis, F.R S., for his paper on The Measurement 
and Settlement of Musical Fitch j ” B, St. John Ackers, for his 
paper entitled Deaf not Dumb ; ” Commander Cameron, R.Ni, 




July 5 , T877] 


NA TURE 


197 


C D.j for his paper on 'Tho Trade of Ccntnl Africa, Present 
and Future James Irvine, for his paper on Onr Commercial 
Relations with West Africa, and their Effects on Civilisation ; " 
Sir Douglas Forsyth, C.B , K.C.S.I,, for his paper on '*The 
Progress of Trade in Central Asia W. Thomson, for his paper 
on *'The Suing of Cotton Goods.” ^ 

A CIRCULAR has been issued by Messrs. Rowe and Groser, 
the hon. secretaries of the Rntish Assoaation Reception Com- 
mittee at Plympulh, giving some interesting information about 
that Appended to this is a useful table of the tourist 

fares to Plymouth from some of the principal stations m the 
kingdom Hesides Mr, Woiington Smyth, Prof. Odiing and 
Mr. Preece have been named as lecturers One of the excur- 
sions 15 likely to be to Exeter ; at least the inhabitants of that 
Interesting city are taking active steps to bring this about 
Those of the members who were at the Exeter meeting of 1869 
have no doubt many pleasant memories of the visit The fine 
museum, which was only completed in time for the reception of 
the Association, is now filled and admirably arranged under 
the guidance of Mr. W S M D’Urban, F L S. The Dublin 
people have already begun to prepare for the meeting in that 
city in 1878 A meeting was held m the Mansion House the 
other day, under the presidency of the I>ord Mayor, when it 
was announced that subscriptions had already been received to 
defray expenses Dr. Ball is one of the hon. secretaries. 

Ai the conclusion of the last meeting of the Royal Astro- 
nomical Society, as we stated last week, a special meeting 
was held to consider a proposed alteration in the bye-laws 
The follow mg is a short account of the business transacted — I 
Before the last election of officers of the Society (in Feb- 
ruary) two or three of the fellows printed a balloting list 
of their own, and having circulated it amongst the fellows with- 
out any indication of its private origin, many of them used it as 
a polling paper at the election, under (he impression that it had 
been issued by the Council. The election was also influenced in 
another way by the putting up for secretary the name of a 
fellow who had declined to serve. By these manujiivrcs a 
curious anomaly in the bye laws was made cffecLive— so effective 
indeed that one member was elected to the council by a few 
votes, whilst another who had obtained a far larger number of 
votes was ruled not elected With the view of avoiding such 
Ibwoitmg of the will of the society in future, the council ap- 
pointed a committee to revise those of the bye-laws which bore 
upon the subject. The present special meeting was called to 
consider the proposed alterations, and they were now submitted 
for approval or rejection An amendment, however, which was 
proposed by Lord Lindsay, the foreign secretary, was earned, 
deferring their consideration until after the next election of 
officers, 

A VERY satisfactory Report by the Savilian Professor of Astro- 
nomy, Oxford, as Director of the University Observatory, has 
been made to the Board of Visitors for the year between 
June 1876 and June 1877. The instruments all seem to 
have worked well except the sun spectroscope, which became 
serloasly deranged in the month of August lost, and has not yet 
been reinstated. 426 photographs of the moon (making alto- 
gether, to this date, 652) have ^en taken with the De La Rue 
reflector during the year , of these by far the greater number 
appear to be suitable for micrometric measurement. This will 
be systematically applied so soon as the Observatory is in pos- 
session of the costly micrometer now in process of construction 
hy Mr. Simms, and which is to be the gift of Dr. Dc La Rue to 
the Observatory. Then will commence the difficult but Ln< 
teresting research relative to the amoupt of the physical libration 
of the moon. 259 complete measar^ of 117 double stars 
have been taken during this year with the great equmtoriaL 
A second set of observations of six of the satdlites of 


Saturn has been completed. These comprise thirty measures 
of the co-ordinates of Titan, twenty of Rhea, fourteen of 
lapelua, fourteen of Dione, twelve of Tethys, and two of 
Enccladas, Thc7!>un's chromoiphere had been observed and 
delineated on twenty-two days. Eight measures of the difference 
of the R A of Venua and A Geminorum, and seven of the dilfer- 
ence of declination, were taken at the time of their conjunction. 
Preparations are being made for observations of the planet Mars 
at its approaching opposition, with a view to the determination 
of BoUr parallax. For this purpose the director has devised a 
new form of micrometer capable of measuring with the requi- 
site exactness distances to the extent of forty minutes of arc. 
If this instrument^ realises his expectations he thinks it may 
supersede Bessel's lieliometer. It may properly be called a 
duplex heliometir-eyt puce. The director suggests the advisability 
of now pnnling the Proceedings of the Observatory. 

A STATUE ha.s been erected at Nancy by public subscription, 
to Mathieu de Domhosk, the creator of the Roville experimen- 
tal farm, and one of the earliest scientific agriculturists of France, 
ffc was born at Nancy on July 30, 1777 

The Prussian Government has ordered Berlin to be con- 
nected with Hamburg by a subterranean telegraph, in order to 
avoid perturbations during thunderstorms, which have been very 
frequent this spring. Similar measures will be adopted for 
other large towns in Germany 

M GAuniiER ViLLAHS has published in Paris a volume of 
logarithms, containing tables for all numbers from o to 
434, 000, 000, oco With twelve decimals, by M Namur, secre- 
tary of the Fcole Moyenne of Thuin-on-Sambrc (Belgium) 
This wonderful volume, selling at three fr.’incs, has been printed 
by order of the Royal Academy of Scicnueb of Belgium. 

On Wednesday, June 27, the Harveiaii Ural ion at the Royal 
College of Phjsiciaiis was delivered by Dr Sieveking The 
orator vindicated the claim-, of Harvey as the true discoverer 
of the circulation of the blood, the merit of wlwch had been last 
year publicly ascribed by the Italians lo their countryman 
Andrea Cesalpino 

I.IGHTINO experiments with guimmc mticliines are being tried 
dally at the Palais de ITnJustne, in Pans The area of the 
building IS 2 \ acres, the elevation uf lool iJ5 feet. This immense 
space has been lighted d willi two electiic lu^LreJ^ each 

composed of BIX electric lamps. I'Iil motive power required is 
fifty-horsepower, and the remits an. very ‘ itisfactory, although it 
has not been stated whether they arc superior to those of the Alli- 
ance system, and JablochkofTelectuc candle The Grent Northern 
Railway Company regularly use electric lamps for their luggage 
room The Paris-Lyons Railway is preparing an experiment for 
the illumln alien of the whole of the large Paris s ^t1on. All 
these experiments are conducted with the intention of testing 
several electric systems, in order to obtain an immense lighting 
power fur the 1878 international exhibition. 

Town CouncUs^are seldom noted for either their intelligence 
or their foresight. We are glad to find, howevci, there 19 at 
least one exception, in the Exeter Town Council, who have 
decided to postpone the purchase of their town gas-works, “on 
account of the succeu of the electnc light, and the probabUity 
of its superseding gaa.” This Is creditable to^ the Exeter Coun- 
cillors, who, we believe, have been the first public body in this 
country to rooognise the value nf this latest application of electri- 
city. We hope their expectations wiU be fulfilled. 

A Roman correspondent of the Tinits^ wntmg With reference 
to the shower of sand ^hlch occurred at Rome on June 2a, sends a 
tianslation of ihe remarks of Father Joseph Lais, published in the 
Voce della — “The rain of sand continued abhough to a 

smaller extent, on the a3fd of June, on which day the heavens 
were deeply overCksL t^c^sand fell in small perfectly spherical 
niasses of about i- 25 ,oaoth of an inch m diatneter, at a 
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mum. y It would appear that vesicular vapour^ by the action of 
the wind, had cemcnled the grams of sand so as to form globulr^s, 
analogously lu what we see on a larger scale in the formation of 
hail We are entitled to assert thi«, seeing the speedy disaggre- 
gation of these globules into grains of sandj when brought into 
contact with a litlle drop of water in the held of n microscope 
The fall on the 22iid was so abundant m Komc that from the 
amount, o 25 gramme, gathered on an earthenware disc of 30 
centimetres m radius, wc argue a fall of nut less than eight 
quintals per square kilometre The correspondent himself 
wntea 1 am by no means satisfied that the ram was of sand 
and water. The drops on my drawing paper were easily absoi bed 
by a pocket-handkerchief, and left no stain on the paper , but my 
drawing still bear'i many stains from drops which apparently I 
had not touched Since then I have washed the sky over with 
them, and have afterwards sluiced the surface of the paper with 
water from a sponge , yet there they remain If sand they be, 
that material appears to have a most unusually tenacious afllnity 
for the paper. If the drops were of sand and pure water I 
should expect to find that as soon as the water had evaporated, 
the oand would no longer adhere to the paper and tint tlie spots 
would no longer be on my drawing " 

The Melbourne a r^us informs us that on May ll the tide rose 
from five to eight feet on the eastern coast of New Zealand, and 
that at Sydney and Newcastle, on the New South Wales coast, 
the tide also ruse above its usual height, though in a less marked I 
degree It will be noted that the great earthquake- wave which 
did so much damage to the coast towns of Peru occuircd on 
May 10, the time of propagation of the wave from Peru to New 
Zealand being, however, not yet precisely stated 

Signor Glssi, the celebrated African explorer, while pio- 
cceding to the Lake District, had all his scientific instruments 
and baggage burnt. 

Messrs MacmII LAN and Co have in the press, and will 
shortly pubJisli, a translation of Fleischer's Volumetric Analysis 
In iliis work the auilior's aim is to sys'cmatisc the volumetric 
processes A genenl scheme of analysis without previous fiepa- 
ration of hajes is also a feature of the work The translation is 
made by Mr PatLison Muir uf the Owens College, The trans- 
lator has added a few notes and supplementary methods. 

THttlatesl news from Yeniseisk announces the passage through 
this place of MM Wiggma and Schwanenberg, on their way 
towards the north. Capt Wiggins goes towards his steamer, 
which has wintered at Zureika, and after having taken on board 
the tallow he proposes to export, he will return, zvd the Kara 
Sea to England M. Schwanenberg proposes to undertake an 
exploration of the graphite mines of the Yeniseisk district, and 
to take a cargo of graphite to Europe. There is, however, little 
hope that this latter project will be realised. 

We arc glad to Icam from the Annual Report of the New 
Russian (Bessarabian) Society of Naturalists that this young 
scientific body has displayed during the past year great activity. 
The following are ihe moie important papers published by the 
society —0/1 the family of ephemerides from the stand-point of 
the Darwinian theory, and on the metamorphoses of axolotls, by 
Prof MechnikofF ; the theory of chlorophyll, by Prof. Wolkoff, 
the algotic fauna of the Black Sea, by M. Rlshavy ; on the 
laws of distnbution of electricity on surfaces, by Prof. UmofF. 
The society has, moreover, carried on a considerable number of 
Bcientihc explorations in various parts of Russia, and has con- 
tinued the publication of a cryptogamic herbarium of Russia 

1 HL application of new materials for paper stock which has 
occupied so much attention of late seems to have altracted some 
notice la the Philadelphia Exhibition last year. From Jamaica 


bamboo was perhaps the most important paper-making plant 
exhibited Of the young bamboo stems, which are the best for 
the purpose, a very large supply, it is said, could be annually, 
by systematic cuttings or croppings, furnished from plants 
flourishing m the humid parts of the island. It seems that the 
American paper manufacturers have abo wished to make experi- 
ments with bamboo with the view, if possible, of introducing 
It into the American trade, so that, owing to the proximity of 
Jamaica to the United States, it is supposed that the supply of 
bamboo may eventually form an article of trade between the two 
counliics 

The additions to the Zoological .Society's Gardens during the 
past week include two Fig-tailed Monkeys (Afacacus nemfstri' 
nus) from Java, a Black Leopard [Felts pardus) from India, two 
Argus Pheasants [Argus gi^anteus)^ a Vieillot’s Pheasant [Fu- 
plocamus vieilloth) from Malacca, presented by Sir Harry St. 
George Ord, C.B. , a North American Reindeer [Rarigi/er 
tarnndus) from Newfoundland, presented by Capt. Edmund 
Fraser, Goth Royal Rifles, a Javan Chevrotam [Tra^ulus 
javameus) from Java, presented by Mr William Trent , an 
African Cobra (Alfiin hajc) from the Cape of Good Hope, pre- 
sented by Mr Eustace Pillans ; a Hawk-headed Parrot [Derop- 
tyus actipUnnus) from Brazil, purchased , ten Amherst Plieasants 
[Thaumalea amherstuc)^ two Temm inch’s Trago pans 
temmtnckxx)^ twenty Common Boas [Boa constrtetor)^ born m the 
Gardens 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

0 x 1 iJKiJ.- -The following gentlemen were, on Saturday, June 
30, elected, after open competition, to demyships m Natural 
Science at Magdalen College • — Mr J F. Ilcyes, of Liverpool 
College, Mr R V Jackson, of Clifton College; Mr G A. 
Buckmaster, of Christ’s Plospital and St George’s Hospital, 
London , Proxime accessit, Mr A. M Jackson, Magdalen Col- 
lege School, unattached student These demyslups are of the 
value of 95^ per annum, and tenable for five years from the 
date of election 

Bristol — The first session of University College terminated 
on the 30th ult without any special ceremony of prize-day or 
commemoration The result of the work of this the first year 
must be considered very satisfactory, for in spite of several senous 
disadvantagefl, the lateness of the arrangements and appoint- 
ments of last autumn, and the inconvenience of the crowded 
temporary premises, upwards of four hundred students have been 
enrolled. Thu number exceeds that of the first year of either 
the Newcastle or Leeds Colleges of Science, or of the Owens 
College. Lectures have also been delivered at Stroud m connec- 
tion with the clothworkers' industry in the departments of textile 
fabrics and chemistry. Prof Rowley has also delivered a course 
of lectures in literature at Bridgewater. Most of the courses of 
instruction only extended until Easter, when several of the tem- 
porary appointments expired. In consequence of this arrange- 
ment the numbers attending the classes m the third term has not 
been so great as in the preceding. The chemical laboratory has 
been in full swing, and evening practical claases have been added 
since Easter. The only reappoiatments hitherto concluded are 
the professorships of chemistry and modern literature, the lec- 
tureship m e^erimental physics, and the aiilstant lectureship in 
chemistry. The other reappolntmenti are held over until the 
election of a principal, which will take place durmg the prcBent 
month. It is understood thst there are sixty candidates lor this 
important post No provision has yet been made for a lecture- 
ship in engineenng. 

St Andrews. — We understand that Prof. f Fischer, the pre- 
sent occupant of the chair of mathematics 111 the University of 
SL Andrews, has made application to the University Court of 
St. Andrews for leave to resign his chair on a retiring allowance. 
As the necessary arrangements will most probably be completed 
during the present summer vacadon, a new appointment will 
fall to be made before the opening of the session m the United 
College in November next. The patronage of the chair belongs 
to the Crown, 



July 5 , 1877 ] 


NATURE 


199 


Taunton College School- — In reference to our article op 
Teanton College School, Mr. C. F< Bahin, of Heaton Moor, 
Stochport, wncea that science was taught at that school before Mr. 
Tuckwel^s time. Mr. Bahin forwarda os a prospectus of the 
school for the year iStk), and what position was allotted to science 
at that time in the school may be inferred from the fact that 
" Physical Science” comes in as the last subject in the General 
Department after Fortihcatioiip that no mention is made of it m 
the Classical Deportment, and that Monthly Lectures on 
General and Scientihc Subjects are given during the winter 
season ; and in summer, occasional excursions, with n view to 
the practically illustrating the vanous branches of Natural Ilislory, 
are taken in one of the weekly half-holidays.” This is exactly the 
state of things we have alt along protested against, .ind which Mr. 
Tuckwell has managed so successfully to remedy in the case of 
the Taunton School. 


SCIENTIFIC SERIALS 

Reale Istituto Lombardo di Stienze e Leittre. Rendiconti, vol 
X., fasc ix and x — On the equation of the eikosnhedron in the 
resolution of equations of the fifth degree, by M Klein — Further 
notices and observations on the comets of 1S77, by M Schia- 
parelli. — On the morphological nature of distigma, by M. Magd 
— Cose of fracture of the neck and diaphysis ol the femur, by M. 
Scarenzto. — The comhustibitily of tobaccos, by M. Cantoni — 
Straligraphical observations on the Province of Pavia, by M. 
Tarnmelli — Experimental reicarches on hctciogencsis, by MM 
Maggi and Cantoni — On the relative length of the index and 
nng hnger tf the human hand, by M, Manlcgasza 

Fasc XI.— Contributions to the morphology of Ampliizonella, 
by M , Moggi — On the Arachnlda of Greece, by M Paveai — On 
the tension of induced electricity, by M. Macaluso —The albu- 
minous matter of urine, by M. Pellogio — On the relative and 
specific weight of the cerebellum and the arch of the cranium, by 
MM. Colombo and Pi/zi 

SOCIETIES AND ACADEMIES 

London 

Chemical Society, June — Dr. Gladstone in the chair 

The president announced the follovsing grams from the Research 
Fund of the Society Dr Wright, 50/ , Mr Neison, 25/ , Mr. 
C. William*!, 25/ , Mr G. Harrow, 10/ The following papers 
were read - On diamyl, by If. Gnmshaw. This substance was 
prepared by the action of sodium on amyl bromide It boils at 
160”. A chloride and acetate were obiained and investigated. 
By the action of caustic potash on the acetate, two alcohols were 
formed boiling at 202” and 212" On oxidation atids were 
formed, — On the aciiun at a high temperature of certain volatile 
metallic chlorides on certain hydrocarbons, by Watson Smith 
a. The author investigates the action of antimony trichloride, and 
tin tetrachloride on naphlhalin, benzene, and toluene, when these 
substances are severally passed in the slate of vapour through 
red hot tubes. Benzene and tin tetrachloride gave a very large 
yield of diphenyl in one distillation. Toluene and antimony 
trichloride gave oils boiling at 270 — 320^ Naphthalin and 
antimony trichloride 77 grm, of the former yielded 24 2 grm of 
yellow crystalline isodmaphthyl , with tin tetrachloride, in addition 
Eo a large yield of isodmaphthyl, a reddish oil, and a citron 
yellow powder were obtained b Isodmaphthyl sulphu-acids and 
salts With certain other derivatives ; the a and /9 sulpho-ngids 
Were prepared, also an oxydinapthyl, a nitro-substitution pro- 
duct, and a cyanogen derivative, c A new dinapbthyl In the 
purification ol crude isodmaphthyl by petroleum spirit, a fine red 
Solution was obtained ; from this the author succeeded in separat- 
ing three substances melting at 75", 147°, and 253“ ; the latter is 
probably hxissen and Otto”s polymeric dmaphthyl, the second 
is an isomenc dmaphthyl already obtained by Losien, the first 1? 
a new isomenc dmaphthyl. — On the action of alkaline oxalates 
on the earthy carbonatesi and of solutions of alkaline carbonates 
on the earthy oxalates, by Watson brmih The author having 
observed that when a solution of ammonium oxalate was brought 
into contact with chalk or powdered marble, an ammoniacal 
odour at once became apparent, has carefully measured the extent 
of I his and similar reactions — Note on thallious plalinocyanide, 
byR J Fnswell and A. J Greenaway. In 1871 one of the authors 
silted that the above substance was colourless, but that a compound 
of It with Lballious carbonate crystallised in dark red necdUs 
reflecting a green metallic lustre, Cant|ngen having confused the 
two BubLtanccB and staled that thallious platmocyaniae crystallised 
in blood red needles, the authon have re-mvesti^ted the question, 


and fully confirmed the statements made in 1871, — On crystal- 
lised barium silicate, by £. W. Frevost. Pisani having stated 
that this substance crystallises in barium hydrate reagent bottles, 
the author has examined similar crystals, and finds that they 
consist of barium hydrate — A note on anechoi and its homo- 
logues, by W, H Perkin. “ Methylparoxyphenylacrylic acid, 
when boiled m a bulb tube, furnishes a distillate, consibUng of 
an oil with the formula C^H^oO, which on oxidation yields 
apparently anisic acid Meltiylpiroxyphenylcrotonic acid yields 
anclhol, methylparoxyphenyiangelic acid yields a similar sub- 
stance — Note on persulphocyamc acid, by K. W. Atkinson, 
Japan. The author discusses the constitution of the above sub- 
stance, and after invcsligaling various silver and mercury com- 
pounds, concludes that the formula prrqiosed by Glulz 19 probably 
correct — On the oxidation protlucts of the alum's, by A TiJden, 
D .Sc Barbaloin and socalom when oxidised by potassium 
dichromate .and sulphuric acid, yield a yellowish substance, 
winch the author proposes to call aloxanthin, having the formula 
This substance, when treated with fuming nitric 
acid, yields a yellow nitro-acid, having the properties of aioetic 
acid. 

Geological Society, June 6 — Prof, P. Martin Duncan, 
1 ' R S , president, in the chair —The Rev. Charles Leach, 
Wiiham May, John W, Myer>\ and John Fletcher Pagen, were 
elected fellows of the Society The following communications 
were read . On the rank and affinities in the reptilian class of the 
Afosaia Hridi\ Gervam, by Prof^ K, Owen, C C , F R b The 
author jbtated that while the Mosasaunans had been originally 
re'erred to the Cetacea by Camper, then La Crocodiha by Faujas 
de St Fond, and to the Lacertilia by Cuvier, Prof Cope had 
recently thought he recognised m them Ophidian affinities, 
spoken of them as ” sea-serpents,” and formeil of them an order 
called Pythonomorpha lie then discussed in detail the vanous 
characters presented by the remains of these animals The dis- 
tinctive characters did' not appear to the author to he sufficient 
for ordinal rank, and wUh P Gervais he regarded the Mosa- 
SRundoe as a family of Lacertilia equivalent to the Iguanodontida; 
and Mcgalosauridtc in the order Diiiosauria. The order Lacer 
till.! among reptiles, being equivalent to the order Carnivora or 
Ferae among MammaL, the Mosasaunaiis would be the equi- 
valents of the seals in the latter — Note on the occunence of ihe 
remain*? ol Jlyanantos in the red crag of Suffolk, by Prof 
William Henry Flower, F R.S. The traces of Hyananto^^ 
described by the aulhor in this paper, consist of a right and a 
left first upper molar, which were obtained from the Red Crag 
of Waldringfield, and are so much alike, ihat but for the former 
being rather more worn, they might have belonged to the same 
animal On comparison these teeth were found to show no 
appreciable difference from the corresponding teeth of the 
original specimen of IlyiCtKif ctos stvalcnns from the Sewalik 
Hills, and hence the author did not venture to regard them 
as reprcbentmf/ a species distinct from the Indian one. — 
On the remains of Torlheus^ and Ichthyodittes from 

British cretaceous strata, with descriptions of new species, by E 
1 ulley Newton, F GS, of H.M. Geological Survey — On the 
precarbonilcrous rocks of Charnwood Forest, Part I , by the 
Rev. L Hill, P" G S , and the Rev T G Bomiey, F.G.S. 
Ihe aiuhurs described a mass of slates, grits, and vulcanic 
breccia'-, accompanied by some knolls and dykes of syenite, 
spread over a space of about fifty square miles. They showed 
that the patches marked on the Survey Map as greenstone of 
Bard on, Birch wood, and Buck Hill, except a very small portion 
of the latter, are really altered rock ; that the syenite knoll of 
Dawdon Castle cames a mass of breccia m Us centre; and that 
the area of syenite in Bradgate House Woods must be enlarged. 
Several writers have noticed that part of the porphyntic region 
of the north-west comer la altered rock The authors showed 
that there is in it no Igneous rock at all, and that the same u 
the case with every one of the smaller patches marked as 
porphyry on the Survey Map. All are volcanic breccms, aihes, 
or agglomerate'', some of enormous size. The extent to which 
volcanic materials enter into the rocks of the district is remark- 
able The authors endeavoured to correlate the stratified rucks, 
and adduced evidence to prove that the pebble and ash-beds of 
Forcbt Gate, the gnt and pebble- beds of the Hanging Rock^, 
the similar beds in the grounds of Mr. A Elbe, at Swithiaod, 
and the quartzites of Bradgate Stable Quarry, Groby Pool, and 
Steward's Hay Spring, form one horizon ; the slate breccias of 
Blores Hill, BradgatCi ULveracroft Mill, Markfield, Harden, and 
High Towen, a second ; the coarse ash-beda of BdudifT, Chltter- 
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man IIill, Timbcrwood IIilI, and the Monastery, a third ; and the 
quart^ose rocks of Charley Wood, Charley, the Old Keaervolr, 
and Blacicbrook, a fourth. Hence they showed that the beds 
are considerably dislocated near the syeniles, which removes the 
mam objection which previous writers have urged against these 
being intrusive ; and they clescnhed the evidence they have 
obtained as to this being their real nature This evidence in- 
cluded the description of actual contacts of igneous and sedi- 
mentary rock seen at two points m the wootl south of Uradgalc 
House, and at a third in liradgate Park. They propose, in a 
continuation of the paper, to touch upon the faults, and to dc- 
senbe in greater detail the microscopic structure of the rocks 

Photographic Society, June 12 — T- Glaisher, FR.S, 
president, in the chair — A paper was lead by Mr J K Sawyer 
on the action of light, temperature, and atmosphere upon pig- 
mented sensitive tissues , showing that when once the action of 
light had been set up upon the sensitive pigmented tissue (used 
in earbon work) the same action was continued m darkness and 
eaclu-sion from the atmosphere , by this action an increased 
power and facility of producing large numbers of tlic same sub- 
ject was obtained , ns also the possibility of producing different 
tones of coloured pigments, by this important discovery, which 
the paper described, -A paper by Mr Iferlicrt h fierkefey — 
notes on llie theory and prarlice of emulsion processes — was 
read, relating to the use of zinc bromide in emulsions — Capt 
Abney, R h , V K S , followed with a note giving the details 
and results of hia own investigations upon the same subject — 
Mr R W Thomas, F, C S , read a note on the nitrate of silver 
bath 

V lENNA 

Imperial Academy of Scicncee, March 8 — On some 
reactions of amido-acida on the copper salts of leiicin, tyro- 
sin, asparagin acid, and gliitamin acid, on the dissolving power 
of amldo-acids for cupric oxide In alkaline liquid, by M. 
Hofmeister —On a modification m the determination of vaporr 
densities, by MM Goldschmidt and (.lamician — Further ex- 
periments on galvanic expansion, by M Fxner The cion- 
gallons Llirough the galvanic current were not markedly dif- 
ferent from those winch would arise from L^at developed by the 
current ; the differences did not amount to three jicr cent of the 
whole expansion, and were partly positive, partly negative. 
Hence the author pronouncefl against a galvanic expansion — On 
the teeth -appar.atus in fropa and llicir larvdi?, by M Wajgel — 
Description of a steerable flying machine in form of an eagle, by 
M Grois - - The fossil bryo^oa of the Austro-Hungarian miocene, 
by M Manroni — On cosmic vulcani'sm, by M Tsebermak. He 
Ihinka the hypothesis most applicable to it is that which explains 
volcanic phenomena on the earth by gases and vapours, which 
have been Iield absorbed in the supposed liquid interior, but 
developed in the gradual solidification. — Gn point systems in 
rational space curves of the fourth older, by M Weyr — On 
jjolypcs and jelly fishes of the Adriatic, by M Claus — On 
Sa^nrtia tio^lodyUs Gosse, by M v lleider — On diffusion of 
gases through clay cells, hy M, Puluj He finds, inter a/ia, 
that water vapour diffuses more quickly than air (and here con- 
tradicts Dufour'i statement that dry air diffuses more quickly 
than moist) Vapours difline approximately in inverse ralio of 
the fourth root of their densities. 

Paris 

Academy of Sciences, June 25. — M. Peligot in the chair — 
The following papers were read — On the neat liberated by 
chemical combinations in the gaseous state ; anhydrous acid 
and water, hy M Bertliclot —On the equivalent of organic 
compounds, by M Berlhelot —On a new anthophyllite of 
Bamle, in Noiway, by M. Des Cloizeaux. Anthophyllite (m 
this specimen) presents new similarities to smphiboles ; like 
them, It may contain a laige proportion of aluminium (twelve per 
cent ) in varieties of homogeneous appearance, and it has a 
marked tendency to pseudomorphism — Reply to observa- 
tions of M, Mouchez (continued), by M Villarceau — On an 
apparatus called a central obturator-inflamer, capable of odapia- 
Lion to all cartridge", by M Cosson The Inflamer is a c^lindro- 
conical case forming an air chamber, in which the priming 
explodes ; the gases are distributed by slits m the top of it The 
obturator Is a convex sheet iron shield with serrated border, and 
a central hole for the inflamer. The combination is placed in 
the socket of the cartridge, and the obturator then flattened, 
BO as to firmly and hermetically close the base Among other 
advantages, it is claimed to Improve the range, mcreaie the 
penetration, diminish recoil, and preserve the [cartridge sockets 


intact. — H M. Don Fedro d' Alcantara was elected for^n 
associate in room of the Ute M, Ehrenberg. He obtained 
Ihirty-ntne votes, M Van Bcneden one. — On the state of the 
vines of Mezel, near Clermont Ferrand, according to a report 
of M Tnichot, by M, Aubergier — AnthogenesLs in subterra- 
nean pucerons of the Granuneee, by M. Lichtenstein. — On a 
means of avoiding the resonance of the seventh minor harmonic 
of the fundamental in the series of grave cords of the piano, 
by M Dicn. The damper (which la llie cause) is allowed to 
act in Its ordinary place, but it moves, simullaneously, a lever 
having at Its upper end a second damper, which touches the 
cord at a quarter of its length, and causes resonance of the 
double octave, destroying completely that of the defective 
triple minor seventh — Historical remarks on the theory of 
muliun of one or several bodies, of constant or variable 
formii. 111 an incompressible fluid, &c (continued), by M. 
Bjerknes - -New method of elimination of arbitrary func- 
tions, by M Mimch. — On a solar spot observed during the 
month of June, 1877, by M Tacchini ^On the 3rd a small spot 
(the only one) appeared in the east, and gradually enlarged to 
40s , by the 7th continuing of this size (some small spots which 
presently appeared with it evei changing) till it was near the 
border on the ijth On the 14th, when projection and photo- 
graphy revealed haidly a trace of the group, the spectroscope 
discovered very lively chromospheric flames , higher up, several 
oblique fragments, evidently Irum violent eruption, eruption 
flames on the right, and lastly, a nebulous chromospheric mass, 
welt illuminated and slightly divergent There was constant 
commotion of mailer The case is cited as against M janssen'b 
view — On a glass of phosphate of lime, by M Sidot. It is per- 
fectly transparent, very rcfiringcnt, (index i 525), can be cut like 
ordinary gUss, is dissolved by oxidts of cobalt and chromium, is 
not attacked by cold acids, but is attacked by boiling acids and 
by potash, is not attacked by hydrofluoric acid — On the dis- 
sociation of carburets by means of palladium wire, and on the 
relation of these facts with actions oi presence or catalytic phe- 
nomena, by M Cot|uilliun. To analyse carburets with pallauium 
wire there must be enough oxygen to work complete combustion of 
the constituent carbon and hydrogen. — On the determination of 
potash, by M. Carnot — On the nickelised iron of Santa Catha* 
rina, 111 Brazil, by M. Gmgnet The bed is now exhausted , it 
is thought to have been a meteonte with weight not under 25,000 
kilogs (theOvifiik block was 20,000 kilogs , and so was that of 
Durango, Mexico, found m 1805) The last portions had very 
luile nickel — Description of several mmerah, by M. Pisani. — 
Reply to objections raised by M Naudin against the project of 
an interior sea in Algeria, by M. Roudaire — Investigation ot the 
free acids of gastric juice, by M Richet Pure gasinc juice com- 
tania almost only mineral or similar acids, oiganic acids in- 
crease when, left to itself, it ferments. Aliments increase by 20, 
50, and even 70 percent., the acidity of liquids in the stomach. 
The mineral acid continues predominant so long as there Is no 
putiefaction. — On lymph as an agent of propagation o( vaccinal 
infection, by M Raynaud. The oliservations are somewhat dis- 
cordant, but the virulence of lymph from a vaccinated region is 
demonstrated — On the pebbles of a hill near Vailly, in the 
department of Aisne, by M Robert. 
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^ THURSDAY, JULY 12, 1977 


THE “ inflexible » 

T he question which has been raised respecting the 
Btabihty of the Inflexible^ important as it is with 
reference to that ship, leads to very much wider and 
more general considerations. It is already known that 1 
the same principle, or want of principle, which has 
brought doubt upon the one ship appears also in the 
Ajax and the Agamemnon^ and is to be reproduced in 
the only ship of much size or importance which the 
Government purpose commencing du'nng the present 
year. But even in this succession of large and cosily 
ships we see probably but the beginning of a system 
which, having thus received countenance and sanction m 
the highest quarters in this country, may not improbably 
become extended over the nivici of the world. We 
propose, therefore, to explain to our readers the nature 
of the question itself and the manner in which it has 
arisen. 

And as an essential preliminary we will first explain what 
is meant by the terms “ stability" and ** curve of stability ” 
For the purpose of this elementary explanation it will be 
sufficient to take the case of a ship floating m still water. 
In Fig. I, which represents the transverse section of a 
ship taken through the centre of gravity, M represents 
the metacentre, G the centre of gravity, and r, the centre 
of buoyancy, w L being the water-line when the ship is in 
an upright position. Supposing the ship to be inclined 
through an angle of ff degrees from that position by an 
external force, and W^Li to become the new water-line ; 
she Will now tend to return to the upright position with a 
righting force equal to her total weight or displacement, 
acting with the leverage of o z, and therefore equal to 
w X G z. This is obviously the case, because Avhile the 
ship is held in the inclined position her weight will be 
acting downwards through G in the direction of G h, 
which is perpendicular to the water's surface, Wj L|, and 
her buoyancy, which may be supposed to act collectively 
through its centre of buoyancy, n^, will be pushing up- 
wards through the line B, M, and therefore the righting 
effect will be that of the two forces (weight and buoyancy, 
which are alike) acting at the opposite ends of the lever, 
G Z, as previously stated. It is equally certain that in all 
ordinary forms of ship G z will be changed in length as 
the ship's angle of inclination is changed, and if we 
calculate its lengths for a senes of angles, and set up 
the lengths so obtained as ordinates along a base line on 
which abscissae are measured off to represent the angles 
of inclination, we can draw a curve line through the 
points so obtained, and thus form what is called a curve 
of stability." hrst instance on record of this being 
done for an actual ship or design is that given in a paper 
the Stability of Monitors under Canvas," read in 
1868 at the Institution of Naval Architects, and published 
In their Transactions, and in several other places. After 
stating the amount of stability which certain ligged 
monitors would have under given ponditionsj and showing 
thnt the maximuin stability, and even the vanishing sta- 
bility was reached in them at moderate angles of inclina^ 
VoL. xvL— No, 403 


tion^ Mr. Reed said : ''It must be obvious that the danger 
to be apprehended by these monitors when under canvas 
is very great ; and when we think that they are liable at 
any moment to be overtaken by sudden gusts of wind, 
and that if they are heeled over beyond 8 deg. or 10 deg., 
the further they go the less resistance they offer to being 
capsised, their unBtness to carry sail must be quite 
evident/' 

The curve of stability was next constructed in the case 
of the Captain^ immediately before her loss, and from a 
report by Mr Barnes, one of the present Admiralty 
constructors, we take the following — “We assume that 
the side plating on the poop and forecastle has been 
50 damaged that the ship may be considered a ngged 
monitor with a free-board of about 6 fc At that draught 
(25 ft. and J an inch) with an inclination of 14 deg , the 
gunwale on the immersed side is level with the water, but 
the stability of the ship notwithstanding goes on inci cas- 
ing until an inclination of deg. is reached As Mr, 
Reed has pointed out in his paper (quoted above) on 
rigged monitors, with a pressure of canvas which would 
incline the ship to say 8 deg , the inclination of the ship 
to the surface of the wave may reach about 34 deg (111 
this case) befoie the ship would upset. As this angle is 
large we do not consider that even with the sides of 
the poop and forecastle destroyed, the Captain would be 
unsafe.” 

The above cases are both those of rigged ships, winch 
the Inflexible can scarcely be considered, although it 
must be acknowledged that, "as designed, she earned a 
considerable spread of canvas on two masts, and the pre- 
sent proposals— which we understand have been made— 
to diminish the spread of sail at all times, and to do away 
with it altogether in war time, are no doubt consequences 
of recent discoveries respecting the stability, or want of 
stability, of the ship with the unarmoured ends badly 
injured. After what has passed, however, Ave must accept 
the Inflexible as a mastless ship in time of war, and there- 
fore a ship which can do with less stability than rigged 
ships require. In order to illustrate the nature and 
character of these curves we copy, in Fig 2, a figure 
from Mr. Thearle's valuable work on “ Theoretical Naval 
Archiieclurc," * in which he has grouped half-a-dozen 
curves which may be regarded as types of various kinds 
of curves of statical stability which occur in practice, 
viz. — 

A A lofty-sided troop-ship, carrying sail. 

B Do. Do. 

C. A broadside iron- clad frigate. Do 

D. A turret-ship with high freeboard, Do 

E A low freeboard iron-clad gun-vessel, not 
carrying sad. 

F, A breastwork monitor, Do. 

To facilitate comparison, we have added to Fig, 2 dotted 
lines showing the .^lability of the Captain as ascertained 
at the Admiralty just ^fore her loss. The curve marked 
a shows the stability when the ship is fully stored and 
provisioned, and with the proper complement of coals on 
board with the poop and forecastle water-tight and assist- 
ing stability. The curve & refers , to the ship under the 
same conditions, except that the poop and forecastle are 
supposed to be so damaged af not to assist sUbility. It 
will be observed' that oldiough Mr. Banies considered 

■ Published by CollinA, Sons, and Co,, In iht " Adrinced Science Seriu " 
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the ship safe even when she had only the liability shown as to contribute nothing to the ship’s stability that the 
by the ship actually capsised when she had the larger Admiralty officers calculated and stated (as above quoted 
amount shown by curve a, the two curves being the same from Mr» Barnes’ report) the ship’s stability with the poop 
up to about 20 deg. of inclination, but the latter showing and forecastle destroyed. But the reader should carefully 
much greater stability both in amount and in range after observe that as these unarmoured ends were wholly 
that amount of inclination was passed. Mr, Barnes no situated in the Captain at a height of six feet above the 
doubt expected that the ship would never be pressed water, their destruction to any extent whatever could not^ 


under canvas enough to endanger her, but the event 


showed that in matters of this kind the measure of sa/ety 
must be ample, and that we must not trust to the chapter 
of accidents for the security of our men-of-war against 
capsising. 


affect the ship’s stability at small angles of inclination ; 

and in point of fact by looking at the dotted 
curves in Fig. 2 we see that the stability is 
the same whether these ends exist intact or 
not up to an angle of about 22 deg., for up 
to that point the two curves are identical. 
At that angle of inclination the poop and 
forecastle enter the water, and the curve of 

stability declines much more rapidly when 

they are injuied than when they are unin- 
jured. In the cases of the Devastation^ 
Thunderer^ and some other ships, there was 
a different arrangement, and one less favour- 
able to stability, for in them the forecastle 
(not the poop) was sunk, so to speak, down 
into the armour, so as to reach to within a 
foot or two of the water’s surface. In such 
cases, of course, the curve of stability, with 
the unarmoured ends injured, begins to 
decline earlier than if the forecastle stood wholly above 
the armoured side as in the Captain's case ; but the 
Devastation class are all unmasted ships, and therefore 
subject to no pressure of canvas, so that much less 


Tig .2 


We are now in a position to explain the case of the stability was required in them than in the Captain and 
Inflexible up to the point at present attained in the dis- other rigged ships. 

cussion, but in order to understand it the reader must The Inflexible class of vessels differ from all the ships 
lake clearly into his mind certain differences between her previously named in a very marked manner, for m her 

the ends are entirely unar- 
moured (excepting as regards 

Typical Curvei of Statical Slabihty. ■ . i j i i 

a horizontal deck lying seven 
feet below water), and while 
Tig. 2 the forecastle, and poop, where 

; j/i It exists, in the other ships 

yT . named are comparatively 

X \ ^ short, in her they occupy 

/ '' two-thirds the length of the 

— onc-third at each end. 
i ^ The central part of the ship, 

I j one-thlrd in length, is alone 

X\ X yr ; J i armoured with side armour, 

X \jX i therefore in considering 

^ ^ thestability during an action, 

/ X i ^ ^ suppose that two- 

: i lx \ ' of the ship’s length, 

'f'., : i N, \i wholly unar- 

i I ; moured ends, are destroyed, 

r H ip JF" ip X- '* “‘e 

in which Mr. Barnes obvi- 

and all previous ships as regards the relations of the ously used the phrase in the case of the Captains or, in 

armoured and unarmoured parts. In the case of the other words, so broken and damaged by shot or shell as to 

Captain we had a ship with armour nsing to a uniform let the sea flow freely in and out of them, and therefore to 
height of six feet above the water from stem to stern, and possess no stability to help in keeping the ship upright, In 
above this armour at one end a forecastle and at the Figs. 3 and 4 we have, illustrated, the injured in 

other end a poop, both of these being of thin iron and this manner. One of the contentions of the Admiralty is 

nnarmoured. It was in view, no doubt, of these an- that these ends cannot be injured during an action to this 
armoured ends being liable to be so injured In action extent ; but whatever the Admiralty officers ntay now 
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aiBcrt in this reipect, it is clear that in the case of the 
Captain^ they thought this amount of injury possible, and 
it is equally clear from the quotations given by Mr. 
Goschen in Farliatnenl, that they thought the same of the 
Jnfte:Hble^ when they proposed that she should be built, 
and thought this, notwithstanding the introduction of 
certain cork-Alled chambers and other sub-divisions upon 
which they now seem disposed to rely for the ship’s safely. 
We may add that even during the present controversy, 
Mr. Barnaby has published figures which assume the 
total annihilation of the ends, and if they can be totally 
annihilated it is clear they may be so far injured as to 
lose all buoyancy and stability. We may confidently 
assume, therefore, that the ends can be so far wounded 
and damaged as to cease to help the ship’s stability, and 
therefore to leave her wholly dependent upon the citadel 
for the power of keeping from capsizing. In Fig. 3 
we have shown several large injuries, such as we may 
assume modern shells are fully capable of indicting, 
merely to help the reader to get clear ideas on the 
subject. 


The question now at issue really is, therefore, what 
amount of stability has Che ship (by virtue of the citadel) 
with the ends thus injured ? The Times and Mr. Reed say 
that careful calculations which have been made show that 
she has none, or next to none. Hitherto the Admiralty 
have refrained from saying how much they claim for 
her. They say that the Times and Mr Reed are entirely 
wrong in their calculations, and that the ship really has 
abundant stability for all purposes of safety, and they 
appeal to a model which is at the Admiralty to prove 
this. Let us say at once no model can possibly prove 
anything of the kind ; the model must be weighted and 
arranged entirely to represent the results of calculations, 
and It IS these results which should be clearly, and fully, 
and authoritatively stated. The Government have laid 
certain papers on the table of the House of Commons, 
but they are not yet published, and until they are ip our 
hands it is impossible to pursue the subject further. W e 
shall hereafter give due consideration to them. All that 
we can now say is that with the Captain case fresh in our 
memory, in which the Admiralty office dangerously 



overrated the safety of the ship m this very respect, and, 
remembering as we do that for a ship to be safe at sea, 
she should have a very large margin of stability over 
and above that which mere statical and smooth water 
conditions point to, we shall not ourselves be satisfied 
with less than the Committee on Designs laid down, viz , 
that the angle of vanishing stability should not be fixed 
at less than 50 deg." Nor shall we be content with this if 
this range is obtained only in conjunction with a small 
amount of stability from point to point. Mr. Reed has 
pointed out, in his letters to the Ttmes^ the great danger 
of considering range only, and has attacked the dictum 
of the Committee on this ground. Dr. Woolley, one of 
is scientific members, ha^ replied, admitting the accuracy 
of Mr. Reed's view, but explaining that the truth he 
enunciates is so elementary and obvious that the Committee 
thought it unnecessary to mention it, and would indeed 
have considered it “impertinent" (in the proper sense of 
the word) to state it. It is difficult to take this view of 
the matter, however, when we retiKinber that the highest 
rientlhc officer of the Admiralty, in a matter affecting the 


safety of four of H M. ships of the largest and newest 
type, has seized this dictum of the Committee as a 
sufficient and satisfactory guarantee of their security. 
We fear we must conclude that the Committee either 
neglected a very serious element in the calculations, or 
else greatly overrated the skill and discernment with 
which iheir words would be interpreted. 


THE DEVELOPMENT OF THE QVUM^ 
Butschli on the Earliest Developmental Processes of the 
Ovumj and on the Conjugation of Infusoria^ 

Studien uber die ers/en Eniwicklungsvorgange der 
Etselle^ die Zelltheilung und die Conjugation der Infu- 
sorten. Von O. Butschfi. (Frankfurt, 1876.) 

11 . 

C OMING now to the large and imporlant question of 
the Conjugation of Infusoria^ its nature and bearing 
upon the life- history of the forms, we are bound to state 
at once our conviction of the inefficiency of the observa- 
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tions recorded on account of their discontinuity. Nothing 
but a close and continuous observation of the same 
forms extending over an entire life cycle, repeated again 
and agaiOj can lead to absolute results. Errors fatal to 
the interests of truth inevitably arise, when minute 
organic forms are studied, not by continuous watching, 
but from inferences made from the phenomena manifest 
at difTerent periods, the intervals between which are 
blank Further, whilst the use of reagents on the dead 
forms taken at various stages is of tbe utmost value, when 
they are examined side by side with continuous observa- 
tion on the living form, these may be not only not instruc- 
tive but misleading when taken by themselves. 

Butschh’s observations are numerous and interesting, 
but their value will be best estimated, by understanding 
briefly the nature of the hypothesis they are declared by 
their author to indicate. Put in its shortest form, it is 
that conjugation amongst the Infusoria is simply a reju- 
verifscaite of the creatures which undergo it, enabling 
them to become “ the stem ancestors of a senes of gene- 
rations " which propagate by lission. As yet the process 
of rejuvenescence has had, in biology, a limited applica- 
tion, being noticed in the formation of the swarm-spores of 
Oidogonium and other of the lowliest plants , but its con- 
nection with sexual reproduction is not clear, as no union 
of dilTerent elements has been made out, and it is by no 
means certain that the whole process of reproduction is 
exhausted by it. When, however, it is combined with 
conjugation, as in tbe Bacillariaccsc, it becomes plainer; 
although, so far as is known at present, it by no means 
follows thcit the whole generative process m these forms 
known , but it is to the Auxo spores by which reju- 
venescence is secured in these forms that Butschli appeals 
for the suppoit of his theory of infusorial conjugation. 
Phtzer and Schmitz have made what arc at present the 
must complete observations of the phenomena m question , 
from which we learn that the customary mode of reproduc- 
tion IS by fission, but at each repetition the individuals 
dwindle m size, until they can apparently go no farther,* then 
the conjugation of two individuals takes place, the forma- 
tion of auxospores being the result, that is to say rejuvenated 
individuals , and from these a new departure of fissiparous 
generations takes place, well observed by Schmitz in 
the case of toaonetmi ctsiula There is no coalescence , 
the frustulcs simply lay themselves parallel to one another, 
they become surrounded by a common envelope of mucus ; 
the protopbism of the cells comes into contact, each 
frustule grows larger and becomes an auxospore. What 
the influence is which these frustules exert upon each 
other 15 wholly unknown ; but that it has a real existence 
IS shown in the result ; each auxospore forming a stem 
.ancestor of a new senes. 

This 15 what Butschli extends to the infusoria, and 
contrary to the interpretations of Balbiaoi, Stem, and 
others, maintains that the act of conjugation so well 
known amongst, the Paramecia, Vorticells, &:c., is not a 
precursor of sexual products, but simply a means by 

■ It iniMSuIjIe not to uotico bcio ihe extremely interefilmB and cer- 
tainly GomewhiLt remxikxblc P^per of Dr, Wallich la the hebruary number 
□ f iho Montkiy M urosco/tcal Joumat Tor 18771 Oa the Keliilion between 
ihfl Development, RepioductuiD, xnd Markings of the Diatomacem ; " /or m 
thii pjpLt what 1 g apparently the aujcesporr of Pfitzer and bchmitz ix called 
the s^ramsitdfrustulM But this, uutemd orhamig^ dwindled in biie befon 
cuiyugatiun app«xn to have becopko enoratoui propgcuoB. and within Una 
the ** new pannti of the race ame,” and f^m the conjugatitm of Skese tha 
new fomu ipring bi daughivt fruitiiki 


which these forms, exhausted by coafinm^d hssiop, became 
more highly vitalised and rejuvenated, utd again eater 
upon the process of flssiparous multiplication, which 
indeed becomes thus their only method of increase. 

It should be noted that on the whole the facts adduced 
by Balbiani and Stein are admitted, but they are sub- 
mitted to a wholly different interpretation ; and it is 
specially insisted on that the forms that go into the conju-i 
gallon state are of a minimum size ; which fact BaJbiatn 
explains as the result of a special development for sexual 
purposes, but this is disallowed by Butschli, who insists 
that it results from exhaustion of vitality at the terminus 
of a series of fissiparous multiplications. Indeed these 
weakened and minimised forms unite in conjugation 
and are neither absorbed into each other nor produce 
embryos, but increase in size and vitality, separate, and 
commence again the fission by which alone increase is 
effected. 

'I'he trulh of this is insisted on as deriving strong sup- 
port from some of the very remarkable external changes 
which the author has seen certain of the Infusoria 
undergo. In Euplotes and Oxy trichinae a great part 
of the ciliary system is said to perish towards the end 
of conjugation ; and afterwards, when siparation takes 
place, to be again lenewed In Coiptdtum colpoda the 
entire mouth was lost in conjugation, but was renewed 
again after separation. So in Bursatia iruncateila^ the 
conjugated animals, it is affirmed, lose entirely the com- 
plex apparatus of the peristoma, which by a new growth 
after conjugation is restored. So also there is declared 
to be a complete rejuvenescence of the more important 
internal parts Thu '‘secondary nucleus" m Stylonichia 
mytilie^t and in Blephansma latentia and Lolpidinm col- 
poda the old nucleus is said to be eliminated and a new 
one formed. In others, part of the nucleus is thrown off, 
and part renewed , in others a new nucleus formed and 
coalesced with the old one From these and similar 
observations it is inferred that the “essence of conjuga- 
tion consists in the rejuvenescence of both the indivi- 
duals and that this is chiefly centred in the secondary 
nucleus " which is declared to be of the utmost importance 
in the life of the creature. 

During the process of conjugation, also, the plasma- 
contents of the individuals have been seen to interchange; 
this especially in Oxylrichtnea^ but also in other infusoria. 

Against Balbianrs hypothesis— that the nucleus is the 
ovarium and the nucleolus thejestis, containing spermatic 
elements— Butschli affirms that in P, aurelia and P. col* 
poda the supposed spermatic capsule lu some cases 
wholly disappeared without any following change in the 
nucleus that could be discovered, and that comequently 
It did not effect fertilisation. In short, he believes that 
the observations he has made are quite competent to 
overturn the sexual hypothesis in these organisms, and to 
establish that of rejuvenescence in its place. 

That there is extreme ingenuity in this hypothesis we 
readily admit ; that there is also the ulinost conflict of 
interpretation amongst the best observers of these orga- 
nisms, we admit with equal readiness. But that the 
aiilhor^s observations give scientific sanction to his theory 
on the one hand, or either explain away or harmonifio the 
labours of his predecessors or coiiaborateurs on iho otbeTi 
are fatn to dispute. The exhaustive and c 
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method of observation — following a single form through 
all the phases of its life — has never been thoroughly 
adopted ; and conflict of interpretation inevitably arises. 
Butschh has fallen into the same groove, and his results, 
although valuable and full of suggestion, have no irre- 
sistible meaning They present points of new departure 
for hjpoihesis, and nothing more. 

Nor can we be quite certain, from the evidence afforded, 
of the correctness of the larger and more important of 
the facts stated. We want, for example, more lhan a 
mere statement that the '^ciliary apparatus'’ and the im- 
portant organs of the pensioma were actually destroyed by 
conjugation. That they are suppressed — flattened — de- 
langed by prolonged contact, we have observed again 
and again in several forms, especially Stylonichia^ Pustu~ 
hxta^ and Mytilus , but they rapidly regained their normal 
condiiton^’d^x^ certainly did not grow afresh by'^reju- 
\encscence " as in the cases stated by our author. And 
this IS certainly of moment In some important sense 
also this will apply 10 the nucleus and nucleolus themselves. 
Doubtless the investigations of Butschh on the metamor- 
phoses of these bodies, especially the latter, in such forms 
as P hmsnria^ameha^putnnum^ and others have a large 
importance , and if they should be confirmed by con- 
iinnous observation on the living form^ controlled by the 
evidence of preparation^, made at shoit intervals, under 
the influence of acetic and osmic acids, and other reagents, 
not onl) will Balbiam's hypothesis become modified, but 
1 sequence will br i iven to the successive stages, often 
now wanting, in Llic observations of Bulschli himself. It 
IS impopsible not to be struck, for example, with the 
minuteness of his observations, made on the nucleolus 
changes in P hursarta ^ but they are utterly incompetent 
to accomplish his own purpose and establish his own idea. 
He declares that both Balbiani and Stein utterly mistook 
Uic destiny of the nucleus and nucleolus ; and quite re- 
pudiates the changes said to come upon the nucleus 
during conjugation. But to establish his own hypothesis 
the whole piocess of morphological change in the nucleus 
at least should have been followed, and not once but many 
lime? Yet the very first complete change effected in this 
organ could not be explained ; and after following it into 
tission as the result of conjugation, he observed four 
"nucleolus capsules" as the issue, in each parama:cium, 
J'wo of these became light and clear ; the other two di- 
minished in size, and became fibrous, but on the second 
day they lost their fibres and became homogeneous and 
dark , and on the third day — vanished ^ that is to say, by 
I he method puisued by the observer, they were lost, and 
"no trace of them was to be fourd " From this Butschh 
concludes that they were *' cast out/' and no further con- 
cern in relation to them is evinced ' Yet it must be re- 
membered that Balbiani describes a similar condition of 
the same forms, and considers the granules germs or ova 
To deal thus lightly with the ejection of apparently or- 
ganised bodies In a set of bbservations designed to prove 
that what have been considered ovarian, or at least sexual, 
products, was erroneous, is certainly remarkable. Clearly 
no result can be arrived at until the manner of the 
vanishing Of these bodies be understood ; and if they 
were ejected, until their future destiny became known- 
This iB all the more imperative from the fact that after 
the ejection of the ** bodies," the paramscium resumes its 


normal condition in size and appearance, although the 
method by which this conclusion is reached is by ealtative 
inferences, and not by continuous proofs. 

Again, — In bursana KTiA'aurelia^ two "light bodies " 
— definite products of the nucleolus — are repeatedly seen 
in successive stages after conjugation, but having been 
followed to a certain point we are told that " the further 
destiny of these two light bodies escaped me ! " and yet it 
IS assumed that the life history of the creatures is known. 

Again, — in these same forms the nucleus broke up into 
a hundred spherules ; and yet our author frankly declares 
“ I am not quite certain of the destiny of the . . . frag- 
ments of the old nucleus This is the more important 
since Schaafhausen affirms that he has seen P aureltn 
lay or deposit ova ; “ the organisms crammed full of egg- 
spheres, surrounded with clear fluid, extrudes in an hour 
several times one such egg." 

Again, — in Colpidium colpoda^ after conjugation, two 
small light spheres appear, these the .luthor "thinks 
most probably " grow out of the nucleus capsules, while 
the itself is cast out ^ Hulschli followed it " for 

some time " and then it was lost, so he does not know its 
final destiny ' Of what service can all the subsequent 
transformations of the organism itself be when this ejected 
organism is assumed to mean nothing ? In Blephartsma 
laierita a number of *' nucleolus like bodies " wire found 
by “squeezing and acetic aod," but their destiny was 
never found ; while on the third day after conjugation 
“ the nucleus which had been present up to this time was 
not to be found,” and so the author meets the emergency 
by supposing that it was “ cast out,” and of course had no 
meaning tn the history of the organism. So also in 
Chtlodon cucultiSj we are told that the “ de'iliny of the 
original nucleus remains undetermined." In the conju- 
gdlioii phenomena of Slylontcht viyttlns there is an equal 
or even more grave defect. 

In precisely the same way in the attempt made by 
Butschh to establish the position he occupies that the 
embryonal regions of Balbiani and others as existing in 
these lowly forms are to be entirely explained by the pre- 
sence of swarm spores of inteinal parasites, there 15 the 
same want of perfect sequence, and the unscientific “ no 
doubt" which is made to supply the place of f.icts 

But our space is exhausted. We have not referred to 
the above defects with any attempt to depreciate a valu- 
able book. It IS because it is strong enough in unpoitant 
facts to be a help in the unravelling of biological diffi- 
culties that we have not hesitated to point out the differ- 
ence between the theories and the facts which it contains. 
To have attempted exhaustive cnticism of such a woik 
would have involved four or five times the space occupied 
by this article ; but after a careful perusal and rcpcrusal of 
Us contents, we are obliged to admit the ingenuity of the 
author both m the work he has done and the method he 
has employed for interpreting it. But it is to the former 
that we attach by far the most importance \ for whilst 
there are many missing links in evidence which make 
conclusions from the whole unwise, there are -facts given 
us which must help future observera and land us nearer 
to the desired truth. 

It may be finally observed^i. That if the theory of 
rejuvenescence, as put and insisted on by Butschli, be 
established for any one form, conjugation should have no 
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other meaniD^ or place in any part of its history than 
rejuvenescence can explain. Now Stylonickta pustulata 
is amongst the forms the author has seen to conjugate^ 
and as he believes, as a consequence, to become simply 
more vital and larger for renewed fissipartition. But 
Engelmann is undoubtedly right in his affirmation, that 
there is a conjugate state in which these organisms do 
not again separate, but the pair simply fuse together. 
One of the writers of this paper has observed it repeatedly 
under conditions which render error impossible ; this is 
not the place to consider to what this fusion leads, but it 
IS important as a fact, inasmuch as it throws doubt upon 
the completeness of the theory of rejuvenescence, even 
supposing the facts given us by Biitschli led without 
exception up to it. Butschli even admits that this process 
of fusion may happen, but he simply dismisses it as a 
“very unusual one’' — surely all the more important on 
this account, inasmuch as we know that in more highly 
organised creatures not only a long time, but generations 
may intervene between distinct acts of fertilisation 

2. It does not follow that if rejuvenescence be rejected 
to the extent and with the meaning Butschli gives it, that 
it must be rejected altogether. He gives us many remark- 
able facts that deserve further experiment and research ; 
and It may result, that what he calls rejuvenescence, is one 
of the many modes by which rapidity of hssiparous multi- 
plication is in some organisms aided, and the necessity 
for the true act of fertilisation is made less frequent , and 

3. It IS clear that there are points m the theory of 
Balbiani which the facts given by Butschli overturn ; 
while there are others that certainly remain unshaken, if 
they be not strengthened But it is needful to remember 
that if the facts given by Butschli wholly invalidated 
the interpretations of Balbiani the theory advanced by 
Butschli by no means follows as a consequence In the 
present state of this inquiry we must seek facts indus- 
triously, and With persistent honesty, and be assured that 
their accumulation will lead to important issues ; but we 
shall do well to place theory, however fascinating, in an 
extremely subordinate place. 

W H, Dallinger 
J. Drysdale 


VON RICBTHOFEN^S CHINA" 

China Kr^ehmsse cigcner Reisen^ nnd darattf ge- 
^rxindcter Studien^ Von Ferdinand Freiherrn von 
Richthofen Band I (Berlin D. Heimer, 1877.) 

W £ are glad to welcome the appearance of the first 
volume of this long-promised work from the pen 
of the well-known geologist and geographer, Baron v. 
Richthofen. We content ourselves at present with a 
general account of the work, hoping in an early number 
to be able to examine it in detail. The author has en- 
joyed rare facilities for the accumulation of matenal, and 
has improved them so thoroughly that the published re- 
sults of hia researches will assume a leading position 
among the late additions to scientific literature, In 1S60 
he accompanied Count Eulenberg on his mission to 
China and Japan for the purpose of closing commercial 
treaties between these lands and the German states. On 
the return of the expedition Baron v. Richthofen lingered 


behind, attracted by the many unsolved problems of the 
Celestial Empire. Up to 1S72 he devoted himself to a 
systematic, thorough investigation of the geography and 
geology of China, traversing in the course of seven dif- 
ferent journeys the whole eastern part of the empire from 
Canton to Corea, and penetrating westward to the sources 
of the Yang-ize-Kiang and the frontiers of Thibet. The 
essential aims of the^travellcr were to place on a scientific 
basis the geography of the land, determining the hypso- 
metric relations, and the laws governing the conformation 
of the mountain-chains, to examine the general geological 
structure, especially in its relations to the great basins of 
Central Asia, and to study the laws of climatic changes. 
Other scientific questions received a minor consideration, 
and the intellectual life of the people was left entirely out of 
view The present volume forms little more than an in- 
troduction to the elaboration of the immense number of 
observations made during the long senes of years, which 
will form the body of the work. It 15 mainly occu- 
pied with an extensive and complete description of the 
growth of our knowledge with regard to China, forming 
a valuable index to the literature on this country. No 
small amount of space is devoted to the book, “Yu- 
Kung,” or imperial geography, forming the sixth in the 
senes of historical works attributed to Confucius, and 
covenng the period 2357-720 D c. The remaining por- 
tion of the volume is occupied with the geographical 
relations of China to Central Asia, and contains a 
most important study of the loess regions of Northern 
China They are not only considered in their relations to 
the saline steppes of Central Asia, but are compared with 
all the great loess formations known, and supply the 
basis for an interesting theory with regard to the forma- 
tion in the one case of fertile valleys, as those of the Nile 
and Mississippi, and in the other of sandy wastes. 
Scarcely less valuable is the clear and distinct picture 
afforded of the whole mountain system of this portion of 
Asia The author finds the laws governing the confor- 
mations so simple, that less time was required to deter- 
mine the system than would have been necessary for a 
tenth of the area in Europe. In a closing chapter on the 
problems of modem scientific geography, the author 
sharply defines the province of his science, drawing clearly 
the limits between it and political geography, ethno- 
graphy, and kindred sciences. The method to be used m 
the solution of these problems he defines as “ the unin- 
terrupted consideration of the causal, mutual relations 
between the earth’s surface from its various points of 
view, terrestrial physics, and the atmosphere on the one 
side, and between these elements and the organic world 
in its broadest sense on the other side.” Of the three 
volumes yet to appear, one will be devoted to pal jjonto- 
logy, in which the author will be assisted by Dr, Kayscr, 
Dr. Schwager, Prof Schenk, and other able geologists 
The remaining two will contain the author’s extended 
researches into the coal-fields of China, regarded by him 
as more valuable than the deposits in the United States of 
America— the geological structure of the land, the climatic 
phenomena, the population as affected by these two 
agencie.o, the river system, means of transport by land 
and water, chief productions, mercantile possibilities, 8cc. 
A generous grant from the Emperor of Germany has per- 
mitted the publication of the work iij a most sumptuous 
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Style, and the introduction of numerous carefully executed 
maps and illustrations wherever opportunity is offered by 
the text. 

LETTERS TO THE EDITOR 

Y 1 he Editor does not hold himself i ufonsible /or opinions expiessed 
by his correspondents. Neither can he undetiake to rein/ 
or to correspond imth the writers of rejecteil manuscripts. 
No uotue IS taken of anonymous communications 
The Editor urgently requests correspondents to keep their Uttcis as 
short as possible. The pressure on hts spate u so gnat that it 
is impossible otherwise to ensure the apptarance even of coni- 
munmitwns containing interesting and novel facts ] 

Soldiers' Kahons 

In your issue for June 28 (p 15S) Mr ?I. Baden FrUchard 
h tales in his article on "SoldiLrb' Kaiionc/' “And yet, as we 
have said, with this apparently liberal /ceding', our men do not 
receive so much actual nouribhrnint, or nitrogenous matter, as 
the German soldier ” 

My Lakulalions, based on l^rpr raikes' table of soldiers’ 
rations, and I’ruf Frankland’s cxiienments on food and urea, 
give I he following values of the several soldiers’ rations — 


1 

English Military Ihison 

Kf>cii tofjs 

4 . 5 °‘J 

2. 

Fliigliah Koldier (Hon c) 

3.964 

3 

Pru'iM m 

j 1 

(War) 

j,8i2 

4 

Flench 

1 1 

(T) iruea) 

3.6Sj 

5 

r n. nth 

II 

( i I(inie) 

3 . 5 '''o 

b 

r re nth 

1 1 

(W.i) 

3.53S 

7 

Austrian 

1 1 

(llunit) 

3 . 24 * 

S 

I’ru' '■lan 

1 > 

(on ibc inaicli) 

3.223 




Mean 

3.694 


As the average daily external work of a man is J53 7*1 ^ 
tont>, the elTiciency of man regarded as a heat engine is 9 6 per 
cent, of the iiilernal work 

All efficiency of 8 2 per cent can be obtained by engines 
>sorking at 40 lbs pressure and steam cut off at half stroke , so 
that man regarded as a machine, docs not occupy a very high 
posilion, The explanation of Lh s is, that man is not a mathine , 
he IS a maihifu maker Tlie mechanism of a cat or beetle is 
vastly higher than that of man, and yet (hey aje immeasurably 
his inferiors. Saml HaUGHIuN 

Trinity College, Dublin, July 7 


Printing and Calico Printing 

In your article on the Caxton Fahibition last week, there is 
the remark that the beauty of execution in the specimens pre- 
served to US of the work of the earliest known printers suggests 
£ doubt whether the dale of the actual invention must not be 
pushed back farther than the accepted one, But does that 
follow ? Is not the beauty of the first pnnting simply the beauty 
of the wood engraving of the tune? an art which had attained 
an exquisite pcrkclion before its application to movable type. 

That there should be doubt and obscurily as to ibe date, 
name, and claim of the first inventor can surprise no one who 
will ask himself who, for instance, was the inventor of our 
present mode of calico printing by roUci ; and, if he cannot 
oDBwer, shall turn, as he has every ripht to do, to the current issue, 
ninth edition, of the ** Encyclopxdia Brilaiinica for the satis- 
facliun of his doubt He will hnd there, in that long, elaborate, 
and amply-illusiTaled article, not the bore mention of the name, 
even (unless I have strangely missed what 1 expressly looked for) 
of the otherwise remarkable man who conceived the idea, 
Tnechanically wrought it outiur his own immediate purpose, and 
himscJf elaborated its application to the printing of calicoes — 
revoluiionisirg that important branch of our industry— all well 
Within the lifetime of men not h.ilf a century old among 
us ! The Rev. Isaac Taylor— turning a moment Jrom hia own 
researches into the Elrusran mysleiy — should be able to UU us 
111 what precise year it was, after 1840, that his father, Isaac 
Taylor, the author of the Natural History of Enthusiasm,” 
and a long senes of Bubsequenk w^rki, sufficient alone for a 
reputation of a high and lasting order— a teacher of teachers, the 

■ " Ammnl Mechanicj,'’ p 6a 


depth and extent of whose influence and the fulness of whose 
intellectual stature have not yet been adequately recognised-- 
engraved on the roller illuBtrations for his new translation of 
Josephus, undertaken in connection with Dr. Traill. The death 
of hiM fellow-worker cut short that enterprise, hut a portion of 
the work appeared ; and 1 myself, as a boy, was often m the 
little private workshop at Stanford Rives white this idea was 
struggling on the turmng-lathc, through the patient genius of its 
author, for mechanical existence. In 1855 ^ found him 

supcrmtending its actual application to the printing of calicoes 
at Manchester. The discovery received the immediate and 
mcvitable compliment of piracy, and brought to him and 
his loss Instead of gam. But that within fivc-aiid -twenty years 
his very name should seem lo h.ave wholly dropped aw.ay from 
what was undoubtedly his own unaided mvcntion, and une withal 
of so much national importance, and m an age of hinc-hght 
publicity like ours, is almost a cuiiusily of InjUBtice, and throws, 
as I have said, a flood of light on a crowd of similar DU'jcarriages 
in the indifferent past As a hundred years hence this also may 
be beyond remedy, kindly assist me lo arrest u. moment the 
remorbclcss tooth of AIl-Falher Time by the niscrliun of thH 
contemporary note 11 ink\ ( i.ciL 

Breigner, Bournemouth, July ij 


I Stamping out Noxious Insect Life 

The subject of insect and germ life m Its relation to 
pulrcJaction and infectioua disease is now assuming ^uch import- 
ance from the investigalions and demonstrations ul Dr. Tyndall, 
Mr Murray, and other scientific inquirers, that 1 think you may 
consider liic following cunous facts not unworthy of space in 
your journal. 

I observe in a report of Dr. Tyndall’s kctuic un Germs, m 
Nai URL, he refers particularly lo the varying Iciucily of life 
winch germs under certain conditions exhibit, and which he 
refers to the period of incubation or stage of development up to 
the stale of emergence as complete organisms, when they are 
readily destroyed. He says . “ Wc now turn to another aspect 
of the question ; following the plain indications ol the germ 
theory of putrefaction, wc slerili‘>e in five minutes the very 
infusions which, a moment ago, were described aa resutiiig five 
hour>’ boiling 1 he germs are jadurated and re-sistant, the adult 
organisms which spi mg from them are plastic and sensitive in 
the extreme The gravest error ever commit Led by biological 
I writers on this question consists m the confounding of the germ 
I and Its offq)ring The active bacteria developed from those 
ubslinate germs are destroyed at a temperature of 140' Fahr. 
Let us reflect upon these facts For all known geims there 
exists a pciiod of incubation, during which they prepare them- 
selves for emergence as the finished organisms, which have been 
proved so scnsiLive to heat. If, during: this period, and well 
within it, the infusion t»e boded fi^r ttie fraction of a minute, 
even before the boiling point is reached at all, the soltcncd 
germs which are then approaching their phase of final develop- 
ment will be destroyed. Repeating the process of heating every 
ten or twelve hours, each successive healing will destroy the 
germs then softened, until after a sulficient number of heaimgs 
the last hviDg germ will disappear If properly foUowed out the 
method of sterilisation here described isinlajlihk , a temperature, 
moreover, far below the boiling-point suffices for sienlisation,” 

Now as the laws of nature apply to all magnitude 1 alike, 
whether it be a gram of sand or the planet Jupiter, to the 
variouB stages of incubation of the germs of bactciin. oi of 
noxious insect life, I think 1 may claim some credit fur having 
slumbltd upon, and for having applied on a prat tical and large 
scale, a sysiem for eradicating insect life m animals based on 
this law of varying tenacity of life in germs and insctLs More 
than two years ago I advocated this system, and in hcplcinber 
last issued a circular, in which I slated that "a short lime after 
clip-day I dipped, by immersion, the jouiig lambs, and 1 
repeated the same before harvest, at the same time 1 made a 
long narrow pen alongside the stackyaid fencing, iiUo which 1 
crammed all my old sheep as close together els possible, I 
(ben, with an ordinary waleimg-pan, Watered them all over with 
diluted fluid , the latter operation was completed in half an hour, 
and the cost in niuLeiial was less than one halfpenny per head, 
the prcporliona in both cases being 1 to jco. Now for results ! 
I lately minutely exnmmed the whole of my sheep, for 
the purpose of decklipg if it was necessary lo give them a final 
dressing before October, and 1 can now frankly, and without 
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heBitation, state that id the whole flock, old and youog, I could 
not hnd a single living insect, or the germ of one.” 

In the monlh of March last, agreeably to my promise, I issued 
a faithful report of the results of this system of stamping out 
in*^ect life. The sheep cleansed on this principle were absolutely 
clear of insect pests, whilst others not so treated were never free. 
I shall send with pleasure this repot t to any of your readers who 
may desire to have It 

I believe I may say there is exact analogy between this system 
for exterminating insect life id animals and that adopted by Dr, 
Tyndall to show that the eailiest eggs or germs of bacteria sre 
extremely obstinate to kill, whilst the more fully developed are 
rlestroyed without difficulty, clearly showing that more tlun one 
treatment is necessary for the complete destruction of germ life 
as well ns for a higher form of insect life, and that the same law 
applies to both alike. 

I am fully convinced of the possibility of stamping out noxious 
insects that affect sheep and other animals, and sincerely hope 
Mr Murray's suggestion at the Society of Arts of united action 
to effect this purpose under the direction of science and expencnLc 
may be acted upon with little delay. W f.i iTl E 

The Hall, Ileckington, Lincolnshire 


Complementary Colours 

Tn Nature (vol xvi. p. 150) you give a most interesting, 
though very brief, account of IVof. Rood's researches on colour, 
the rciault of which you sum up in these words ■ — 

^'The mixture with white is the same as if the colours were 
moved towards the violet end of the 'ipectrum " 

1 know of Prof. Rood’s results only from your abstract, but 
your summary is not n perfectly accurate account of the facts 
which you state immediately before, unless the expression 
“ violet end" is to be used in a new sense, or, what would be 
better, replaced by the expression, ** violet poh " 

The following will be found a correct summary of Prof 
Rood’s results ■ — 

Let the colours of the spectrum be orranged, not in a line but 
in a circle, and the gap between red and violet be filled up with 
purple. Each colour will then be opposite to Us complementary 
colour Greenish yellow and violet, which arc mutually com- 
plementary, are the opposite poles, and the succession will be 
as follows — 

Greenish yellow 

Yellow Yellowish green 

(Grange Green, 

Vermilion Cyanogen blue 

Purple. Cobalt blue. 

Ultramarine. 

Violet 

The addition of violet to any one of the colours except those at 
the two poles will bimg that colour nearer to the violet pole , 
the same addition to either of the polar colours will leave them 
unchanged as to ibcir position in the circle The addition of 
white Will have the same effect 

As regards the effect oi the addition of violet, this is what we 
might expect. Violet added to violet will only make violet. 
Violet added m small quantities to greenish yellow, which is its 
complementary, will only make it whiter without changing the 
colour Violet addetl to any other colour will bnng it nearer to 
violet. We might select any pair of complemenlanes as pole?, 
and obtain a parallel result But what is new, and if confirmed, 
most important, is that white has the same effect as violet 1 
can suggest no explanation of this 

For the fact that every colour in the spectrum has Us comple- 
ircniary, see Prof Grassmann m the Thdosophicnl Magazine of 
April, I S54 11 is paper appears to he less known than it deserves. 
The pairs of cumplementaiies according to him are as follows ' — 

Red. Bluish green 

Orange. Azure. 

Yellow. Indigo. 

Yellowish green Violet, 

Green, Purple. ' 

Most authorities siy that purple is not to be found in the spec- 
trum, but Grassman says that under favourable condlllolu of 
light it may be. I think that m any observations on the subject 
Wiiere great accuracy is desired, the use of sunlight Is to some 


extent misleading, and that the Iruc white is that of an Incan- 
descent solid or liquid at a ver^ high temperature — that is to say 
the electric light The sun's light Is such a light where it leaves 
the body of the sun, but part of its rays are absorbed In the sun's 
atmosphere, and the blue m greater proportion than the red and 
yellow ; and a further loss of blue rays takes place in the earth's 
atmosphere by scattering, forming the blue of the sky. The blue 
light of the sky is taken out of the white light of the sun. For 
these two reasons the sun's light at the surface of the earth is not 
truly white but yellowish 

I can scarcely doubt that when the spectrum of the electric light 
is carefully examined, it will be found to contain purple ; and 
also that some simple mathematical relation will be discovered 
between the wave-lengths of every colour and its comple- 
mentary, Joseph John Murphy 

Old Forge, Dunmurry, co Antnm, Jane 24 


Phyllotaxis 

The theory which regards the alternate arrangement of leaves 
as the normal mode rcLCives some support from the arrangement 
of the inflorescence of opposite leaved plants In L^simachia 
nemorum the leaves are opposite, inflorescence indefinite, 
solitary, and axillary, hut it will be observed that the flowers 
springing from the axils of opposite leaves are never both equally 
developed at the same time, one will be fully expanded while the 
other is yet in bud, or one will be found in seed and the other in 
flower ; it will be further observed that the oldest or most fully 
developed flower appears alternately on opposite sides of the 
stem , if all the leaves on this plant were separated by inlernodes, 
the arrangement would be t drastic hous^ but owing to the sup- 
pression of the internodes between the firbt and second and the 
third and fourth leaves, the arrangement becomes opposite. The 
oldest of the two opposite flowers of each pair of leaves will he 
found to spring from the axil of the first, third, and fifth leaf, and 
plants with this alternate disposition of Howers may sometimes be 
met with ; but usually a flower originates in the axil of each leaf, 
and then the youngest or latest flowers spring from the second 
and fourth leaves of the verticil , these Intier may be looked upon 
as originating from arrested branches This view is supported by 
the fact that plants may be somciiincB found which, in place of 
producing the late flowers in the axils of the third and fourth 
leaves, produce branches from these points instead. In Catyo^ 
phyllacoe tht opposite sides of the cymose inflorescence never 
exhibit an equal amount of development at the same time, 
proving that one of the sides is older than the other, although, 
owing to non-development of an intemode, it is at the same level. 
A similar arrangement occurs in Labiate plant.?, but owing to 
the crowded inflorescence, it is not so evident, but it is very 
marked where branches spring from opposite leaves ; one is 
generally two or three times as long as the other, and by tracing 
Lhe arrangement of these long branches along the stem, the 
normal alternate arrangement may be determined In Scrophu~ 
lanacuT, where both opposite and alternate leaves are met with, 
all the above-mentioned modifications may be seen. Veronica 
fhamadryj has opposite leaves, and when the axillary racemes 
are opposite, one ms invarialdy more developed than the other ; 
this can be best seen by examining the inflorescence in the young 
state, as the dissimilaniy in size disappears in the pairs of old 
racemes owing to the younger of the two continuing to grow 
until It has acquired the size of the other ; sometimes this plant 
may be met with bearing in the axil of one of Us opposite leaves 
a branch, and a raceme of flowers in the other, and in such 
Instances the branches and flowers are produced on alternate 
Bides , In K rfficinalis this is the usual arrangement. The 
suppression of the alternate nodes of an alternate -leaved plant 
with axillary inflorescence would produce the arrangement seen 
in Lysirnachia, maamuch as It would bring ^together floweri ot 
diflerent ages and m different stages of expansion; but in thii 
instance all the flowers would belong to the same generation or 
be the product of the same stem, whereas m L.ysimachta the 
earliest aeveloped of each pair of opposite flowers alone belong 
to the stem, while the later flower of each pair belong to another 
generation, and spring from a branch Originating m the axil of 
the leaf opposite (owing to non-development of an mternode) to 
the early flower ; the branch, however, is generally arrested, and 
the flower alone appears, although sometimes the branch is more 
or less developed. 


G. E. MAfl 3 EE 
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GEOGRAPHICAL WORK IN RUSSIA DURING 

1876* 

T he moBt importanl journeyi by Russian geographers 
during 1876 were those of MM, Prshevalsky and 
Potanin m Central Asia, of Dr. Mikluho-Maday in Poly- 
nesia. and the meteorological journey of M. WojeikofT 
round the world. We have from time to time given 
notes of the progress made by M. Prshevalsky, and of 
the journeys of Mikluho-Maclay. 

M. Potanin left Bulun Tokhoi (Naturu:, vol. xv, p. 
461) on August 20, and after having followed the eastern 
shore of the lake Ulungur, and crossed the deep and 
rapid Black Irtysh at DurlDcldjin, he reached the river 
Kran^ at Fulta, close by the Lamaite convent, Shara 
Suma The fertile valley of the Kran is the storehouse 
for the Southern Altzu region ; the Kirghiscs come here 
to purchase grain from the eastern slopes of the Altai 
and from the valley of Kobdo The crossing of the 
Altai by the Djamaty pass, at the sources of the Black 
Irtysh, having been reported as very difhcult, M. Potanin 
crossed the rulge by a more southern pass, Urmogaity, 
at the sources of the Kran nver (9,000 feet above the 
sea), and entered on a wide hilly plateau covered with 
numerous lakes, and gently sloping to the east by a series 
of terraces, divided by border ridges. 1 he easternmost of 
these ridges runs north and south, reaches 10,000 feet .it 
the Terekty-asoo pass, and separates the high terrace of 
the Deloon nvei from the low tract on which the town 
Kobdo IS built This place was reached by M. Potanin 
on October 16 Rich collections of plants, insects, and 
birds were made during the journey, as well as a survey 
and a geological sketch of the route, together with deter- 
minations of latitudes and barometrical measurements of 
heights. 

A most important work accomplished by the Russian 
Geographical Society during 1875 and 1876 is the geo- 
metrical levelling made along the Siberian highway, from 
Ekaterinburg to Irkutsk, on a distance of 2,236 miles. 
All meteorologists are well aware what a gap in our 
knowledge as to the distribution of pressure of the air 
upon the surfaces of large continents, arises from 
a want of geodetically-mcasured heights of meteo- 
rological stations. All attempts to trace isobars upon 
the Asiatic continent (one of which was made m the 
standard work of Mr. Buchan) have failed until now, the 
heights of the meteorological stations at Omsk, Tonesk, 
Krasnoyarsk, Irkutsk, SLud Nerchinsk having only now 
been directly measured. The Geographical Society has 
undertaken a geometrical levelling along the whole line, 
Ekaterinburg to Irkutsk, which levelling will afterwards 
be continued to Nerchinsk and Tashkend. This difhcult 
enterprise, earned on with all possible accuracy, is now 
completed with full success, and the superintendent of the 
levelling, M. Moshkoff, is now busily engaged in com- 
putmg the definitive results. 

A yet more important undertaking, accomplished by the 
Russian geodesists, CoL Sharnhorst and Capt. Kulberg, 
during the years 1873-1876,15 the precise determination 
of longitudes, by means of telegraphic signals, carried out 
along an arc of 103°, between Moscow and Vladivostok, 
on the Pacific. But this work is so important that we 
hope to be able to give a special report upon it. 

We may also mention the work of Capt. Onatsdvich on 
the shores of Russian Manchoona (Nature, vol, xv. 
p. 417;, and the important cartographical work of M. 
Sidensner between the Obi and Jenissei rivers. 

Most valuable work was done also during 1876 by the 
Siberian branch of the Geographical Society. The mea- 
surements of depth of the Baikal were continued by MM. 
Dybovsky and Godlevsky, and showed that the greatest 
depth of the lake is to be found m its southern part and 
close to its north-western shore. M. Grebmtsky explored 
the region of the Southern Usuri^and returned with valu- 

' “ Report of the Rumen Geographical Society for 1876/' by the lec^e 
tsry, V, 1. Snsnevjk/ ^ 


able geological and botanical collections. M, Chersky 
explored the valley of the Irkut river and arrived at very 
important results, the chief of which are . — (i) that this 
valley is geologically a very old westerly extension of the 
Baikal trough , (2) that it contains immense glacial de- 
posits , and (3) that the outflows of basaltic lava in the 
valley are, with one exception, pre-glacial. We notice 
also the entomological excursions and the exploration of 
the Kasbek (Devdorak) glacier, made by members of the 
Caucasian branch of the Society. 

Besides these explorations, the Society has also issued 
some valuable publications. The most important of them 
are — (i) the fourth volume of supplements to Ritter's 
‘‘Asia” being a description, by MM, Semenof and 
Potanin, of the Altai and Sayan highlands, according to 
works which appeared from 1836 to 1872 ; the names of 
the two authors sufficiently recommend the work , and 
(2) the second volume of M. PrshevaUky’s “ Travels in 
Mongolia," which contains — the Climatology and Orni- 
thology, by the traveller himself ; the Herpetology, by 
Prof. Strauch , and the Ichthyology, by Prof. Kessler 
The seventh volume of the Memon 1 of the Society contains 
the first part of the work of Prince Kropotkin, “On the 
Glacial Period in Finland and on the liases of the Glacial 
Theory, ” with numerous maps and engravings The 
hvfstm (Bulletin) of the Society contains, besides valu- 
able sm.ill contributions, two very valuable maps of the 
iTissar and Koolab beckdomb, by M MayctT, and of the 
Lower T’unguska River, by M. Chekanofsky. 

The scientific results of the expedition made to the 
Amii-dana m 1875 i®76, will appear very soon, 

They contain the astronomical, magnclical, and me- 
teorological observations made by M. Dorandt, and a 
thorough and elaborate hydrographical desenption of 
the Amu-dana, by M Zidoff, with the collaboration of 
Col MakshiTeff. The first of these works is already 
printing, and contains abundance of most valuable me- 
teorological data (pressure, temperature of air and of the 
soil, evaporation, level of water, variations of magnetical 
elements, &:c ) The Meteorological Committee of the 
Society IS engaged m preparing complete tables of the 
amount of snow and rain during 1S72-1S76, measured at 
the numerous stations organised by the Society Finally, 
we can only mention some of the various works issued by 
the Society in the departments of Ethnography, Statistics, 
and Historical Geography , as, for instance, those on the 
trade in grain in Western Russia, by M Rayevsky ; the 
cthnograpliical description, with maps of South- Western 
Russia, by M. Gildebrand , the texi to the ethnographical 
map of Russia, published by M. Rittich, being now at 
press ; and many other valuable works of less im- 
portance 


A POCKET HAMMOCK 

I N these days, when exploring tours and extended 
scientific excursions arc so universal, it is a great 
advantage to be able to take up one's bed and walk, to be 
in short entirely independent of sleeping accommodation. 
Even in our own country it i*! often an advantage to the 
woiking geologist, or botanist, or zoologist, to be inde- 
pendent in this respect, and while it is sometimes no 
great hardship to make one's bed on the heather or grass 
under the lea of a broom-bush or dyke, still it is seldom 
advisable to do so if it can be avoided. Many of our 
readers will therefore be glad to know that Seydel and 
Co of Birmingham have devised a handy hammock, 
which bears the name ofihe *' Ashantee Hammock," from 
its having been found of great service during the Ashantee 
campaign, Sir Garnett Wolseley testifying strongly to its 
manifold utility. It is made of light but strong netting, 
and can be so folded up as to be slung over the shoulder 
like a bag, or even carried in a fair-sized coat-pockeL 
From the arrangement of the ro^es, hooks, and screws, it 
can be used under almost any circumstances, and, as we 
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ourselves can testify, forma a thoroughly comfortable and 
secure bed or lounge. Mr Stanley, we believe^ was ao 
favourably impressed with the hammock, that he has 
taken a supply with him in hia present exploration ; and 
for explorers 111 tropical countries, we should think it would 
prove useful in many ways, as it can not only be used as 
a bed, but, mounted on a pole, as a travelling Jitter or 
palanquin For those of our readers engaged in explorations 
of any kind, geological, geographical, botanical, zoological, 
or even in doing an ordinary lour, in remote oisincts, we 



believe the hammock would be found of real service, as it 
would make them quite independent of sleeping accommo- 
dation, and would not increase the weight of their 
impedimenta by very many ounces. An idea of its 
construction and its adaptability to almost any cir- 
cumstances may be obtained from the illustrations we 
give. We can honestly recommend the hammock as 
likely to answer all the purposes for which it has been 
designed. 


THE SANITARY INSTITUTE 
lecture by Dr. Richardson, published in our issue 
^ of last week, has called puDlic attention to the 
Sanitary Institute of Great Britain, before which the 
lecture was delivered. The Institute was founded in 
July, 1876, at a public meeting held at St James’s Hall, 
and presided over by his Grace the Duke of Northum- 
berland. The Institute has for its work a wide range of 
subjects. It has sprung, we may say, out of the necessi- 
ties of the time, and in the first instance may be considered 
as a nucleus round which will cluster the many men of 
science who are now emplo>ed in carrying out the execu- 
tive sanitary or health work of the kingdom The various 
medical officers of health, the certifying surgeons under 
the Factory Acts, the engineers and sanitary surveyors of 
different localities, the mayors of municipalities, and the 
chairmen and presidents of local boards, all of these must 
needs take an interest in and in time form the body cor- 
porate of an institution framed for the purpose of becoming | 
as it were a voluntary health parliament. In addition to 
these sections of the Institute there are many other sections I 
of the community which will, we should think, earnestly | 
join in ihe work. For reasons plainly stated by Dr. | 
Richardson ladies are invited to take part in the proceed- 
ings and to help forward sanitary progress We feel 
sure there will also be a large class of active men 
unconnected professionally with sanitary work who will 
be ambitious to take a part in the great practical scientific 
labour of the time, the only labour we may gay in which 
science lends herself immediately to the aid and comfort 
of domestic life and felicity. 

The detailed work of the Sanitary Institute has been 
in some measure projected by its founders ; but it is more 
than probable that in the course of its natural development 
It will grow into something different from that which is 
now supposed. At the same lime we are bound to say 
that the plan is sufficiently simple and practical to 
warrant the expectations of those who have mapped 
It out. The objects we havo seen proposed are all 
dicectcd to some useful and desirable end. To obtain 
a registration of the diseases of the kingdom ; to 
establish communications with medical officers.of health ; 
to form local branches of the Institute throughout the 
^gdom ; to examine and grant certificates of quali- 
fikatiou to local surveyors and inspectors of nuisanceSp 
and to fonn a register of such certificated officers ; to 


investigate the chemical aspects of the sewage question ; 
to establish a sanitary exhibition, and to form a library of 
books on health subjects ; — these objects, some of which 
must needs become a part of every sanitary organisation, 
are sufficiently comprehensive to cover any amount of work, 
and to tax any amount of industry that may be found in 
the best organised public body. So far the prospects of the 
Institute arebrought beyond what is common to such under- 
takings in their earliest days. Members arc daily being 
added, and an efiective Council has been elected Already 
one of the provincial towns, Scarborough, has invited the 
Institute to hold its first provincial Congress there, and 
in France a kindred society has been formed in sequence, 
and. It may be said without olTence, in imitation of the 
one already founded in London. The visit of Dr. Dc Pietra 
Santa, of Man^ Davy, and other savants from Paris to 
the meeting on Thursday last, is a significant sign of the 
good feeling with which the two nvai societies have com- 
menced their labours. 

For our parts we welcome heartily both Institutes, and 
shall enjoy the pnvilege of watching their onward pro- 
gress and recording their success. 


ON THE SOURCE OF THE CARBON OF 
PLANTS 

N early half the dry substance of plants is carbon ; 

and It is conclusively established that they derive, 
at any rate, the greater part of it, directly from the carbon- 
dioxide of the almospnere, which the chlorophyll cells 
have the power of decomposing in sunlight, at the same 
time evolving oxygen. But this function of vegetation, 
which is so essential a complement to the processes of 
animal life, gives rise to many problems hitherto un- 
solved ; and an important one is whether or not plants 
avail themselves of other obviously possible sources of 
carbon than that existing in such very small propoJrtion, 
alihoiigh in large actual amount, in the ambiant air. 

Our knowledge bearing upon the subject as it exists in 
the present day, is the resultant of careful investigations by 
many observers. In the last century Bonnet discovered the 
gaseous exhalation , Priestley that the gas is oxvgen ; 
ingenhouz that the oxygen is only evolved in sunlight ; 
Sennebier that it is due to the decomposition of carbon- 
dioxide, but he believed that the carbon-dioxidc is taken 
up in solution in water. Early in this century de Saussurc 
carried out a long series of experiments on the relations 
between the carbon-dioxide decomposed, and the oxygen 
evolved, and on the amount of carbon-dioxide in the air 
compatible with the healthy development of plants. Since 
his time many eminent names have been added to the 
list of patient labourers m this field of inquiry 

Boussingault woiked on the question whether the 
carbon-dioxide is absorbed by the leaves, or taken up by 
water through the roots ; and by direct experiments 
proved that the leaves of plants do take up the carbon- 
dioxide, which is so sparingly, though so uniformly, 
diffused in the atmosphere. His researches led him 10 
conclude that, by far the greater part, if not the whole, of 
the carbon which enters into the constitution of the 
organs of plants is derived from atmospheric carbon- 
dioxide; and while drawing attention to the fact that, 
for healthy and vigorous action, plants require large 
volumes of air to pass over them, and to the surprising 
rapidity with which they absorb the carbon-dioxic^ from 
it, he makes calculations as to the surface presented to 
the air by the leaves of diffeient crops. Taking the 
average number of plants growing per hectare (about 2} 
English acres), he estimates that — 

Artichoke gives a surface of 142,410 square metres. 
Beetroot „ „ 49,921 » 

Potato „ „ 39,641 „ 

Wheat ,, ,j 35i490 ,1 11 

Boussingault also made experiments in regard to the 
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absorption of carbon- dioxide by plants grovin^ under 
different conditions as to soil and manures. He found that 
a HeliantbuS which in twenty-four hours would, without 
any manure, only decompose 2c,c. of carbon-dioxide, 
decomposed 182 c.c. in the same time when supplied with 
manure containing nitrates and phosphates, 11 c c. when 
with nitrates without phosphates, and only from 3 to 6 c c. 
when manured with phosphates without nitrates. 

That the carbon-dioxide contained in the atmosphere is 
sufficient for normal vegetation is proved by the abundant 
growth of heath and other wild plants on sandy hills ; 
and the numerous experiments on water-culture con- 
clusively show that a plant may grow luxuriantly, and 
store up an abundance of carbon, when suppliecf only 
with mineral salts, in a solution which contains little or no 
carbon-dioxide. 

Sachs speaks of it as an unquestionable fact, “ that 
most plants which contain chlorophyll (for instance, our 
cereal crops, beans, tobacco, sun-Aower, See ) obtain the 
entire quantity of their carbon by the decomposition of 
atmospheric carbon-dioxide, and require for their nutn 
tion no other carbon-compound from without/^ He goes 
on to say " The compound of carbon originally present 
on the earth is the dioxide, and the only abundantly 
active cause of its decomposition and of the combination 
of carbon with the elements of water is the cell containing 
chlorophyll. Hence all compounds of carbon of this kind, 
whether found in animals or in plants or in the products 
of their decomposition, are derived indirectly from the 
organs of plants which contain chlorophyll." 

Dr. J. Boehm made direct experiments with seedlings 
of scarlet-runner, growing them under glass shades, luted 
with potass Lye, in pots containing in some cases quartz 
sand moistened with a nutritive solution, and in others 
garden-soil rich in humus The two sets were quite equal 
in development and duration of life ; those in the garden 
soil formed quite as little starch as those in the sand , 
and from this he concluded that the carbon dioxide 
yielded by the garden soil had taken no share in the 
growth of the plants. 

Liebig had, however, supposed that plants might owe 
Borne part of their carbon to the carbon-compounds in 
the soil, which were absorbed by their roots, and that 
young plants especially drew their supply from this 
source. He speaks of the effect of drought as checking 
the supply of carbon-dioxide by the roots, and throwing 
the plant exclusively upon that in the air. 

But the tendency of more recent investigations points 
to the conclusion that the atmosphere and the parts of 
plants living in it are solely concerned in the storing up 
of the carbon of vegetation. 

We may pause for a moment to consider the amount 
of the carbon so stored up 

Liebig estimated that more than i.chdo lbs of carbon 
may be harvested annually from a Morgen of surface — 
somewhat less than two-lhirds of an English acre. 

According to the estimates of Lawes and Gilbert, with 
wheat for twenty years in succession on the same land 
there was an actual yield of 2,500 lbs, of carbon, per acre, 
per annum, where no organic carbon compounds were 
added to the soil, and where these were added (in the 
form of farm-yard manure) the actual yield in carbon was 
less. With barley, for twenty years in succession, the 
average annual yield was 2,088 lbs. of carbon per acre ; 
and the indication is that some other crops, under similar 
conditions, acquire even more. 

Estimates recently made of the forest growth m Ger- 
many give as much as 2,700 lbs. In tropical climates 
where vegetable growth is more luxuriant the amounts 
are far greater ; and in the West India Islands as much 
as from 2^ to 5 tons of carbon may be harvested per 
acre in the crop of sugar-cane. 

With these large amounts of accumulation on the one 
hand, we have, on the other, an atmosphere containing 


carbon- dioxide in so small a proportion as 0*04 per 
cent. 

Then we have to bear m mind the large supplies of 
carbon-dioxide within the pores especially (of manured 
soils, as determined by Boussingault, and at the disposal 
of the roots of plants. Also the enormous quantity of 
water taken up from the soil and passing through plants 
during growth, probably at any rate more than 200 
parts for every part of dry substance fixed, and the fact 
that carbon-dioxide is present in all natural waters 
would lead to the supposition that the roots would scarcely 
either take it up to no purpose, or act as a filter to that 
which constitutes so important a requirement of the plant. 

Dr Moll * has recently, by some interesting experi- 
ments, made a contribution to the evidence which is re- 
quired to answer the question — Can leaves decompose 
the carbon-dioxide which is at the disposition of the 
roots ? and argues that the proof that one part of the 
plant^ — the leaf — takes up and decomposes carbon-di- 
oxide, is no proof that it is not taken up in another part 
— the root. 

He quotes the experiments of Sennebier and de Saus- 
sure, but considers that they were not made quantitatively, 
or with sufficient exactness to solve this problem. For 
its elucidation he rests his methods upon Sack’s theory, 
that the starch in the chlorophyll grains must be con- 
sidered as the first visible product of the decomposition 
of carbon-dioxide, and that therefore, according to him, 
the presence or absence of starch in the leaves is the 
crucial test of the decomposition or non-decomposition 
of carbon-dioxide In Dr. Moll’s investigation of the 
starch contents he used !Sach’s modification of Boehm’s 
method. 

Five sets of experiments were made to meet the dif- 
ferent aspects of the question. 

In the first set glass shades were used, in one of which 
the air was kept free from carbon-dioxide by being luted 
with potass lye, while the other contained ordinary air, 
or air with an excess of carbon-dioxide, and was luted 
with water. The liquid luce was in porcelain dishes, 
made with a round hole in the middle ; the central hole 
and outer edge being deeply rimmed. The shades, of less 
circumference than the dishes, were set in them, and 
were furnished with tubular necks, into which smaller 
tubes were fixed fur the current of air to pass through, 
and for other requirements of the experiments. The exit 
tube of the shade in which the atmosphere was kept free 
liom carbon-dioxide was conducted through a test-lube 
filled with pieces of pumice saturated with potass lye. 
Preliminary experiments with etiolated plants, with a 
watch glass containing baryta-water within the shade, 
satisfied the author that he secured having air absolutely 
free from carbon-dioxidc under that luted with potass 
lye , and some early failures taught him how 1:0 regulate 
the supply of carbon- dioxide and air in Che other shade, 
so as to grow plants as well-developed and healthy as 
those in the open air With thick-leaved plants he found 
that It was necessary ta add as much as 2 per cent, of 
carbon-dioxidc to a volume of air supplied to them of 
about 2,500 c, c. daily, m order to satisfy their require- 
ments for free growth. 

Experiments were made with plants of French bean, nas- 
turtium, gourd, and sugar-beet, growing in the open air in 
pots in good garden soil, From these was selected a leaf, 
or the upper part of a stem with several leaves, still organi- 
cally united with the parent plant, which was passed through 
the hole in the porcelain iish, under the glass shade, and 
carefully secured air-tight, and from injury to itself, by cork 
and wadding. The plants for comparison were as nearly 
alike as possible in every respect, and a control plant 
grew in the open air between the shades. Both etiolated 
seedlings, which became green as quickly without carbon- 

' '• tJcbcr den Vnprun^ den K ohUnitnfr>^ der Pflnnzen ” Von Dr J. W. 
MoTI (Uirechi) ^Lamdwtrthschitfiiich^ Dond vi Htft i 
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dioxide as in common air, and well developed green 
gourd leaves, were tried The gourd leaves, which con- 
tained starch at the beginning, entirely lost it within a day 
or two in the atmosphere deprived of carbon- dioxide, 
while those in the other shade remained still full of it. 
The shades, and the contents of the dishes, were then 
changed, so as to bring the starchless leaves into the 
shade containing carbon-dioxide. During the day these 
became again lull of starch , while within twenty-four 
hours It had quite disappeared from the leaves in the 
othei shade. In a similar experiment with sugar-beet the 
control plant in the open air was covered wuh a black 
paste-board box, and it was found that the leaves in the 
shade deprived of carbon-dioxide lost their starch at 
about the same rate as those in the dark. In no case was 
starch found in the leaves while they remained in an 
atmosphere without carbon-dioxide. 

The second set of experiments Vas made with long 
leaves of bulrush and bur-reeds, which were etiolated, and 
then separated from the plants With the same general 
precautions as before, the upper end of the leaf was inserted 
in the shade without carbon- dioxide, the lower in an 
atmosphere containing five per cent of carbon dioxide, 
whilst the space between was left free to the open air 
This intermediate part was obscured by tin-foil, so that 
no starch could be formed m it at the expense of any 
carbon-dioxide passing through the tissues from the 
lower shade ; and it was supposed that if such a pheno- 
menon w ere possible, the spacious longitudinal air channels 
of these plants might be especially favourable to the trans- 
mission of the gas These experiments usually lasted 
one day, and uniformly gave the same result ; starch was 
formed abundantly where carbon-dioxide was at disposal 
in the air, while the excess of it in the lower shade had 
no effect upon the portion of leaf in the upper shade, 
which remained entirely free from starch. 

The apparatus when arranged was always placed in a 
light window, shaded by gaiire blinds if the sun were too 
hot , and in these latter experiments it was an interesting 
circumstance lhat, in the lower portions of these rather 
thick leaves, moreslaich was formed on the side next 
to the window; therefore, in two cases a piece of 
looking-glass rwas placed behind the shade, when, being 
equally illuminated, starch was formed in equal abun- 
dance on both sides of the leaf. This variation m the 
starch-formation, according to the amount of light, 
showed lhat that portion of leaf had not always used all 
the caibon-dioxide at its disposal, and that consequently 
theie was an excess which might have passed upwards 
through the tissues. 

The third set varied from these in^ having no part of 
the leaf exposed to free air, thus obviating the possibility 
of the carbon-dioxide being diffused into it in passing 
upwards through the plant. A glass vessel containing 
air without carbon-dioxide was placed within a large 
shade containing air with 5 per cent, of this gas ; and a 
previously etiolated leaf, with its stem in water, was so 
fixed as to be partly in the one and partly in the other. 
After SIX or eight hours it was examined for starch 
Without exception starch was formed abundantly m the 
parts in the large shade, whilst no trace of it was found 
in those m the inner vessel even quite close to the junc- 
tion between the two. 

The remaining two sets of experiments were made to 
ascertain whethc*r starch formation in leaves, in the open 
air, IS accelerated by giving an excess of carbon-dioxide, 
cither, to adjoining parts of the leaves themselves, or 
to the rbots. In the first case leaves separated from the 
jjlant were divided lengthways One half, with the stalk 
in water, wns m a shade with air containing 5 per cent, 
of carbon-dioxide, its upper part projecting under the 
glass lid of the shade, which was luted with grease, into 
the open air The other half of the same leaf was laid 
on the bd, OD filler paper soaked with boiled water to 


keep it moist, and put as near as possible to the pro- 
jecting piece of leaf. In the other cases etiolated leaves, 
organically united with plants whose roots were in rich 
humus soil, were divided lengthways ; one half, quite cut 
off, was laid near to the other, and the two were examined 
and compared after some hours’ exposure in sunlight. 
The results of both these sets of experiments were uni- 
formly the same ; careful examination showed that starch 
was formed as readily and plentifully in those portions of 
leaves excluded from any other source of carbon-dioxide 
than that in the air surrounding them, as in those having 
an excess of it at command. 

From these experiments Dr. Moll concludes that starch 
is never formed in leaves in an atmosphere depnved of 
carbon-dioxide, however much of it may be at the disposal 
of the other, under- or above-ground, parts of the plant ; 
nor can starch-formation be accelerated in one part of a 
leaf by an excess of carbon-dioxide being at the disposal 
of another part of it, either in the air, or through the 
roots. 

The results of these elaborate experiments are doubtless 
in accordance with the direction of those of other modern 
inquirers on this subject At the same time it will probably 
be fell, that, when long-accepted opinions, which many 
well-known facts seem to favour, are held to be called in 
question, we may sLill ask for further confirmation, before 
accepting as decisive, conclusions depending on the exact 
interpretation of experiments made with living organisms 
exposed to somewhat artificial conditions. It may be 
hoped however, that this further inslalmcot of evidence 
in a given sense will incite to further research. 


OC/R ASTRONOMICAL COLUMN 

Dn Vico’s Comet of Short Period.— It has been 
already remarked in this column that, according to Prof. 
Brunnow's last investigations relative to this comet, it 
appears necessary to admit a very material degree of 
uncertainty in the value of the mean motion determined 
from the observations of the year 1844, notwithstanding 
the comet was discovered on August 22, and followed till 
December 31, or for a period of more than four months, 
and, moreover, was observed with a degree of precision 
which has seldom been attained with these bodies. In 
Prof. Brunnow’s masterly and elaborate discussion, 
Mdmoire sur la Comtite elliptique de De Vico," which 
gained the prize offered by the Royal Institute of the 
Netherlands, in June, 1848, the planetary perturbations 
were calculated to the epoch of next return to perihelion 
I n February, 1850, but in consequence of the computed 
positions showing that observation in that year would 
be quite hopeless, the calculation was continued with all 
possible precision to the ensuing perihelion passage early 
in August, 1855. The computed track in the heavens for 
this appearance was by no means an unfavourable one 
for observation ; the comet would remain for a consider- 
able period near the earth, being at its least distance on 
August 2, just before the perihelion passage, when it 
should have approached our globe, according to Prof. 
Brunnow’s calculation, within o 58 of the earth's mean 
distance from the sun. Nevertheless, it was not detected 
in this year — an object observed by M. Goldschmidt, 
not far from its track, in May, being certainly a dis- 
tinct body, if the star of comparison was correctly 
identified. It was looked for repeatedly with the large 
refractors at Cambridge and Berlin. In i860 again, 
ephemendes were prepared and a search was made, at 
least at the observatory of Harvard College, U.S., but 
ineffectually, indeed the chance of observing this comet 
when the perihelion passage falls in the winter must be 
but small. 

The later results obtained by Prof. Brunnow, to which 
allusion IS made above, will be found in No 3 Ann 

Arbor Astronomical Notices : he there gives his reasons 
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for concluding that he had placed too great reliance upon 
the value of the mean motion determined m his memoir, 
and while obtaining a new value (about 650^') which 
would assign for the period of revolution in 1844 about 
i994‘o days, he intimates the necessity of searching for 
the comet in future on the supposition that this period 
may be in error ± 30 days At this distance of time or 
at the end of the sixth revolution since 1844, so great an 
amount of uncertainty of course renders the preparation 
of limited ephemerides useless, but it may be observed 
that the period finally deduced by Prof. Brunnow would 
bring the comet to perihelion again in the present 
summer, and it wiU certainly be worth while to Keep a 
close watch upon those regions of the heavens which us 
path must traverse on this hypothesis ; we might indeed 
expect, if the comet continues in the same condition as 
in 1844, that It would not escape detection, should the 
perihelion passage fall between the beginning of the 
present month and the middle or end of October. On 
July 14 its orbit is thus projected on the sky, the positions 
consequently indicating the line in which it should then 
be found according to the different suppositions as to 
the date of perihelion passage — 


Time Tram 
Perihelion 

Ascension 

Declination 

Distance from 
Ear ill 

Iniensiiy 
of Li^lil 

-P 40 days 

&‘3 

+ 19 J 

189 

0 17 

+ 10 ,, 

43*0 

+ J 3 4 

1 12 

0*56 

- 20 M 

. . 2I‘2 

+ 30 

0 64 

I 68 

40 M 

350 I 

- ij6 

0 39 

4 02 

- 50 .> 

321 6 

- 24 8 

034 

4 78 

- 60 ,, 

. 289*3 

- JO I 

0 38 

, 3 60 


While it IS of importance that an effort should be made 
to recover the comet, now to all intents lost^xn the present 
year, no surprise need be occasioned if the endeavour 
should prove fruitless. It is quite possible that the mean 
motion in 1844 of such amount as would bring the 
comet, with the influence of planetary perturbation into 
so close a proximity to Mars at the end of August, 1866, 
as to occasion very material changes in the elements of 
Us orbit ; and again there is the possibility that, as Dr. 
von Asten suspects has been the case with Kneke's comer, 
u may have encountered one of the minor planets, and 
with the result of a sensible change in its motion. 

And It 15 to be borne in mind to whatever cause or 
causes the circumstance may be due, that De Vico’s 
comet has been shown by M. Le Verrier and Prof 
Brunnow to be with great probability identical with the 
comet of 1678 observed by Lahire at Pans ; yet in the 
long interval from 1678 to 1S44 there is no record of a 
comet which can be identified with it, and in the early 
part of its appearance in the latter year it was visible to 
the unassisted eye. It does appear strange that in the 
days of Messier and Pons the comet should have escaped 
detection at one or other of Us returns. 

While writing on De Vico’s comet we may mention 
that in heliocentric longitude 339“ '6 this body approaches 
very near to the orbit of the periodical comet of D’Arrest, 
of which observations may be expected in the present 
year. The distance is within o'oo^j of the earth's mean 
distance from the sun, or about 507,000 miles, rather more 
than twice the moon's distance from the earth, but it does 
not appear likely that there has been any actual close 
approach of the two comets during the last fifty or sixty 
years. 

The Late Professor Heis.— We regret to record 
the sudden death of Prof Edward Heis, the well-known 
German astronomer, which occurred on June 30 from an 
attack of apoplexy. Prof. Heis was bom in 1806, com- 
pleted his studies at Bonn in 1827, and received in 1852 
a coll to the ordinary professorship of mathematics and 
astronomy at the Royal Academy of Munster, Westphalia, 
which he filled until the time m * his death. He was a 
most diligent and accurate observer in the particular 


branches of astronomical research to which he devoted 
himself His Atlas Ccclestis Novus " miy be considered 
the standard work for magnitudes of the stars visible in 
central Europe, his acute vision enabling him to add a 
large number of stars of what he calls 6 7m. not included 
in ArgelandcPs “ Uranometria." While resident at Aix- 
la-Chapelle previous to his appointment to Munster he pub- 
lished the results of ten-years’ observations upon shooting- 
stars which were carefully discussed. In 1875 appeared 
his observations on the zodiacal light, extending over the 
twenty-nine years, 1847-1875, and forming No. I. of 
Publicatiom of the Royal Obsen/atory at Munster , it is 
a most important addition to our collection of observations 
of this as yet little understood phenomenon From 1858 
to 1875 he edited the Wochenschrift fur Astronomic ^ a 
periodical better known on the Continent than in this 
country Prof. Heis was also the author of a collection 
of examples and problems in general arithmetic and 
algebra, which, we believe, has reached the forty-fifth 
edition in Germany. His observations of variable stars 
were conducted upon a system of extreme care, his 
researches in this airection being encouraged and guided 
by Argelander ; he first established the variability of that 
irregular star e Aurigsc, not without a long course of 
assiduous observation. He was an excellent draughtsman, 
and produced many fine pictures of nebulf, though, unfor- 
tunately, supplied with very limited optical means. 


THE CAXTON EXHIBITION 

I T IS not too much to say that Science has been 
advanced by the art of printing more than by any other 
of the world's inventions, for by it not only has the 
knowledge of scientific truth been spread throughout the 
world, but it has been perpetuated to all time, and the 
names of great heroes in science have been rendered 
immortal Long after sculptured monuments, commemo- 
rative of the lives and work of preat men have crumbled 
away, their written works remain, and the art of printing 
has contributed more than anything else to the bringing 
about of that result. The names of some of the greatest 
philosophers the world has ever seen would have had but a 
narrow and comparatively ephemeral celebrity, were it 
not for the record of their Lives and writings which the 
productions of the printing press have preserved to them. 

But great as have been the advantages which Science 
has derived from the printer’s art, she has, in return, 
conferred as many and as important benefits upon the 
development of that art ; and this is recorded in unmis- 
takable language in the Caxton Collection, which, though 
(probably for want of space) very deficient as far ai 
modern pnnting machines are concerned, constitutes a 
most interesting and instructive series of historical and 
typical forms, in which the rise and development of 
pnnting machinery may be traced from the early screw 
presses of wood used by Caxton and the early printers, 
through the Stanhope and lever presses of the last 
century, to the powerful steam machinery of the present 
day. 

The pnncipal aim of the designers of printing machinery 
has always been to obtain increased rapidity of working ; 
and during the last fifty years ihis has been brought to 
an extraordinary degree of perfection. It was considered 
a wonderful feat when, in the year 1814, the celebrated 
Konig machine was started, throwmg off i,ioo sheets of 
the Times newspaper per hour ; but this number was 
doubled by Konig's second machine, which he brought 
out ten years after. In the year 1827, by means of 
Applegarth and Cowper's four-cylinder machine, the yield 
was raised to 5,000 per hour, and in 1 848 the celebrated 
" Times ” vertical machine was erected, which produced 
12,000 single impressions per hour. The next advance was 
made by Richard Hoe, who, in 1857, introduced his 
cylinder machine Into this country, where It was first 
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employed by the proprietors of L.loy(Ps Weekly News- 
paper, Shortly afterwards the propnetors of the Times 
acmpted it, and by means of a ten-cylinder machin^ 
1 6, coo single impressions of the Times were thrown off 
per hour This was till lately the most rapid printing 
machine ever invented, but having to be supplied with 
separate sheets of paper from ten different feeding- 
boards, It required some twenty men and boys to work it. 
Since ihat lime a still further advance in the art of 
printing has been made by the invention of the now 
celebrated Walter machine, by which the bulk of the 
Times IB now produced 'Ihia machine works from a 
continuous roll of paper, printing it on both sides and— 
requiring the attendance of only a man and two boys 
— ihiows off 25,cco single impressions, or 12,500 complete 
newspapers, per hour. 

In all these rapid machines the type formes are cast in 
cylindncally-curvcd stereotype plates, which are produced 
by first setting up the matter m t}pe by the ordinary 
process and then pressing the foimes so produced into 
papier mat /t if mcuids into whidi the stereotype metal is 
cast By this means several plates from the same mould 
can be produced and therefore the same number of iden- 
tical sheets may be printed at the same time. 

With regard to the actual operation of printing the aid 
that Science has given has been almost exclusively in the 
direction of mechanical improvement and perfection 
The art of stereotyping or the reproduction of plates and 
blocks for illustrations has, however, been developed by 
fliscovenes in many branches of Philosophy Electricity 
has 1( ng been employed in the production of copies of wood 
engravings by the electrotype process, which copies are 
now almost universally used for rapid woik where fine 
finish IS not necessary, and the many processes m which 
photography is combined with engraving are everyday 
becoming more generally employed for impioving and 
facilitating the art of printing. 

It will readily be understood that notwithstanding all 
the iinpiovements m printing machinery by which such 
lapidiiy as we have referred to is msuicd, the art of rapid , 
priming will be most materially hampered unless the 
operation of type-setting or composing can be earned on 
with corresponding rapidity. The importance of this is 
shoMn by the attention it has received and by the many I 
systems that have been devised for mechanical and 
(lutomalic type-setting. A special feature of the Caxton 
exhibition is the collection of machines for that purpose. 
Here again Science has lent her aid, and to any one 
interesLed in the applications of Science for the assistance 
of personal dexterity a careful study of the vanous 
machines exhibited will be found most interesting and 
instructive 

One of ihe most beautiful of these machines is 
the 'automaLic type setter of Dr Mackic, which we 
illustrate m Fig 1, and which is a most ingenious 
application of the well-known principle first invented 
by M. Jacquard, and applied by him to the opera- 
tion of weaving, and which has since been employed 
for Lek graphic and other purposes In this machine a 
horizontal wheel, carrying a number of little platfoTm-o, 
revolves on a vertical axis beneath a set of upright boxes 
arranged in a circle rcund it Each of these boxes is 
divided vcTtically into eight ctmpailmcnls containing the 
types ; and the plalfoims, during the revolution of the 
horizontal wheel, pass in succession below, but without 
touching them Each platform is furnished with eight 
adjuslai^ projecting pins, that is to say, as many as 
there are cc^parlmtnts in the boxes. The use of these 
pins, or “pick-pockets" as they are called, is to remove 
the types contained in the corresponding compartments 
of the boxes at the moment of passing below them ; and 
the types so removed, resting on the platforms, are earned 
round with them until pushed off at another point in 
their revolution, where they are collected and delivered 


in long lines in their proper order, and evenly spaced. 
The pins are automatically set up or left alone by the 
Jacquard mechanism to be referred to presently. 

Calling the compartments containing the types and the 
corresponding pins on the platforms by the figures I, 2, 
3, 4, &c , it might at first be supposed that if, for instance, 
the pms 1 and 3 were set up, they would remove types 
from the first and third compartments of all the boxes as 
they passed beneath them, but this is provided against 
by the platforms being hinged at one end, so as to be 
capable of rising and falling through a small vertical arc, 
and by another portion of the Jacquard mechanism each 
platform is raised only when it is approaching that 
particular box which contains the compartments to which 
its projected pins correspond 

The regulation of the movements of both platforms 
anti pins is effected by a set of levers, whose movements 
arc determined by the positions of the perforations on a 
continuous ribbon of Jacquard paper, which positions 
correspond to the letters, spaces, &c , required to be set up 
This iibbon is fed into the machine at a uniform speed by a 



Fi(. I 


revolving spur-wheel armed with pins, which gear into a 
longitudinal row of holes punched along the centre of 
the strip of paper, and whicn is shown in Fig 2, which re- 
presents a piece of the paper ribbon perforated for setting 
up the name of this journal, "Nature.^* The four lower 
rows, which are marked in the figure with Roman 
numerals, are those by which the nsmg and falling of the 
platforms are regulated, and the other eight rows, 
indicated by ordinary figures, correspond to the eight 
compartments of the boxes and control the protrusion of 
the pins or "puk-pockeisy On leferen^.c to the figure it 
will be seen that the capital letter N is drawn from the 
fifth compartment of that box, under which a platform is 
raised by the dropping of ihc levers, which aie controlled 
by the combination of the two lines of perforations 
marked I. and IV ; and again the small letter r is con- 
tained in the third compartment of a box whose platfornt 
is raised by Ihc single lever corresponding to the row 
marked I, 

The perforation of the paper is done ac a separate 
insttbment, which, at the Caxton Exhibition, is, in external 
appearance, exactly like an ordic ary cottage pianofiorte, the 
keys of which are marked with the letters, figures, spaces, 
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&c., and which, by simple mechanism, punch correspond- 
ing holes in the paper when pressed down by the Angers. 
This operation being quite independent of the machine 
last described, can be earned on at any slack time, or 
when the type-setter is in use, and the prepared paper 
can be put away until the machine is ready to work from 
it. This IS a special advantage of the system which 
printers will readily appreciate \ and it possesses another 
of great value, and that is that parts of words of two to 
eight letters, and several short words, can be set up simul- 
taneously, as the compartments are so Ailed that letters 
likely to come together are in contiguous divisions and 
may be released By the mechanism at the same moment. 
As an instance of this the eight compartments of one of 
the boxes are AUed with types in the following order — 
W i t h a t S and spaces, so that the ten words 
wit, with, It, that, hat, hata, at, aa, la, and baa, may 
be drawn by one operation, and the preparation of the 
paper for such combinations 19 no less simple, for it is 
performed by depressing several keys at once, as in 
plying chords in music. 

By this system of type-setting, using one, two, or three 
perforators respectively, as manv as eight, twelve, and 
twenty-four thousand types may be set up per hour. 



We have described Dr, Mackie’s machine at some 
length, because it is a very beautiful application of the 
mathematical laws of permutations and combinations, 
and of mechanics to the saving of skilled labour, and is 
itself an interesting example of some of the services 
rendered by Science to the printer's art. 

Another very ingenious application of Science to type- 
setting is the Clowes electrical compositor, invented 
by Mr. John Hooker. In this machine the types are 
contained in forty-eight nearly vertical troughs or reser- 
voirs, and are pushed out through a lateral opening at 
the lower end by a striker under each trough actuated by 
an electro-magnet, so arranged that, when a current of 
electricity is sent through its coils, one type is released 
from its reservoir and drops out. Below the openings 
of the reservoirs arc as many Aat running tapes, and 
when a letter is released it drops on to the tape 
which is running below it, and is earned by it at 
the speed of seven inches per second to the edge 
of the table of the machine, where it is thrown on 
to another tape running at a quicker speed (about 
twenty-one and a half inches per second), and making an 
angle of about ifo" with the set parallel tapes before 
meptloD^, This angle determines the relative distances 


of the reservoirs from the quick-running tape, and the 
speeds are so adjusted to these distances that the time 
occupied by a type in tiavelling from the reservoirs to 
collecting apparatus is exactly the same in all cases so 
that the types are delivered into the composing-j'/i^^t 
exactly in their order of release from the reservoirs. This 
part of the apparatus may in telegraphic language be 
called the “receiving instrument.'’ 

The “ transmitting instrument consists of a series of 
rectangular plaies of copper insulated from one another 
and arranged on a slopmg^board representing exactly the 
compartments in the ordinary compositor’s Lower CaseJ^ 
Each of these plates is in metallic communication with 
one end of the coil of one of the discharging magnets, the 
other end beinp m connection with one pole of a voltaic 
battery consisting of two small Grove elements. The com- 
positor sits in front of this set of plates, having the copy 
before him, and holding in his hand a copper stile or 
contact piece which is m connection with the other pole 
of the battery Every time he touches with the stile one 
of the rectangular plates of coppei a voltaic current is 
sent through the coils of its corresponding magnet and a 
letter corresponding to the plate touched is liberated on 
to the tapes and is mstandy earned to the composing- 
stick. The collecting apparatus is extremely ingenious 
and IS worked by a quick running cam by simple 
mechanism, which is a beautiful specimen of workmanship. 

By this machine as many as 15,000 letters per hour 
may be set up , and it possesses the advantage over other 
systems that it can be worked by any ordinary com- 
positor ai case^ and requires no special training for its 
manipulation. 

Of other type-setting machines there are exhibited in 
the collection examples of Kastenbem’s system, which is 
adopted in the Times office ; the Hatters] ey compositor, 
in which the types are, by the depression of keys, shot 
down vertical grooves, by which they are guided to the 
composing frame, and by which it is said that types may 
be set at the rate of 8,000 per hour. Muller's machine, 
which 19 represented in the collection by a model, is a 
well-made apparatus, intended to set type at a speed of 
5,000 letters per hour. Both this and the Hattersley 
machine set up the type m columns, ringing a bell at the 
end of each line. 

Heinemann’s apparatus is an exceedingly simple 
machine, depending upon quickness of hand and eye 
in aiming a pointer at the particular divisions of a comb- 
shaped senes of guides, by which the types are withdrawn 
from Ihe reservoirs corresponding to those divisions. It 
IS a well-made machine, and its simplicity is a safeguard 
against its becoming deranged 

The operations of type-founding, of paper-making and 
folding, of lithography, and steel engraving, which are all 
more or less dependent upon scientiAc aid, are all repre- 
sented at South Kensington, but we must reserve their 
consideration for a future notice, as well as a description 
of an interesting gas-enginc, exhibited by Messrs Crossley 
Brothers, whn^ is admirably adapted for laboratory 
purposes. 

From what has been said it will be seen that the Caxton 
Exhibition is an exceedingly interesting and instructive 
one, and will well repay several visits C W. C. 


NOTES 

We are glad to see that the Ar&t grants from the Research 
Fund of the Chemical Society have just been made. They are 
as follows : to Dr. C. R A Wright 50/ for the investigation of 
certain problems in chemical dynamics , to Mr G. S Johnson 
25/. fx'ir a research on double salts with pmtassium tn-iodide ; to 
Mr E. Nelson 25/^ for a research on octyl compounds , to Mr. 
Carleton Williams 25/ for a research on hydrocarbons con- 
taining the group isopropyl twice ; and to Mr. George Harrow 
10/. for a research qn d^riyativea of aceto-acetic ether. 
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The Gcnnan Astronomical Society, as it is generally railed, 
but really the International Astronomical Soaety, meets this 
year at Stockholm, from August 30 to September 1. 

Now that the British AssocUtion meeting Is again at hand, 
perhaps we may be permitted to urge upon the authorities the 
necessity for introducing some improvement in the daily pro- 
gramme published during the session. Last year (vol. uv., 
p 463) we noticed the handsome, full, care fully- arranged 
programme daily published by the American Assodalion, and 
we have before us the Tageblatt of last year’s meeting at 
?Iamburg of the German Naturalists and Physicians. ThU is a 
rjuarto publication, each day's issue averaging twenty pages, and 
containing such important and detailed information tha^ it ti 
well worth binding and preserving, The rules of the Asso- 
ciation are given in the hrst issue, a list of members with 
their addresses is given daily until complete, the arrange- 
ments for the meetings of sections and general meetings are 
clearly tabulated, a well-arranged general programme and list of 
all papers to be read each day are given, ' all information as to 
CKCursiona, places to be visited, entertainments (including 
theatres), advertisements likely to appeal to membera, summanei 
of each day’s proceedings in the various sections, general meetings, 
dinners, &c. , in short every kind of Information likely to make 
the proceedings be carried on with perfect smoothness and give 
the members the minimum of trouble and worry Appended is 
a supplement of 180 pages containing reports of lectures given 
at general meetings and In connection with the various sections, 
AU this contrasts strongly with the shabby tractdike programme 
issued dunng the meetings of the British Association ; if the 
expense is an obstacle we are quite sure no member would object 
to a small charge if he could only be assured of obtaining each 
morning a well-printed journal on a scale similar to that of either 
the American or ihe German Association, 

At the Congress on Domestic Economy to be held at 
Birmingham on the 17th, [Sth, and 19th instant, under the 
presidency of Lord Leigh, Prof Huxley will read a paper on 
Llementary Instruction to Children in Physiology, Mr. W S. 
Mitchell one on the Practical Use of the Food Collection of the 
Science and Art Department, and Captain Galton on Warming 
and Ventilation Many other papers bearing on the subject of 
the Congress will be read, and an exhibition will be organised 

Many of our biological readers will be glad to know that Dr 
George Bennett, F Z S , of Sydney, has arrived in this country, 
and that any commimicalions directed to the ofhee of the 
Zoological Society, 1 1, Jlanover Square, will be forwarded to him. 

The Portuguese African Exploring Expedition left Lisbon for 
Loanda. on the 7 th imt 

Mr. BicifARD S, FlovDj ode of the trustees of the Lick 
Californian estate, has been for a year past m Europe, investi- 
gating the comparative inents of reflectors and refracting lenses, 
for the great telescope We are told by the Nt-iu York Tnburu^ 
for various reasons, which he gives in detail, he decides against 
a large reflector, one point being that even if the extreme nicely 
of adjustment which the reflector requires could be attained in 
the new observatory, it would be liable to derangement in the 
high winds of a mountainous position. If a refractor is decided 
upon, estimates should be asked, Mr Floyd says, from 
Cooke and Sons, of York, from A I van Clark and Sons, and 
from Howard Grubb. He reports that the reputation of Clark's 
refraclors^and Grubb’s, from all he can learn abroad, is about 
equal. The story of Mr. Lick’s millions had preceded Mr. 
Floyd, and he has found It difficult to bring down the estimates 
of European opticians to the basis of ordinary business profit. 

In thrdebatc on the education estimates, on Tuesday night. 
Sir John Lubbock, speaking on the extra lubjecU which had been 
made compulsory, laid he doubted whether under any circum- 


stances it would be desirable thus to stereotype one form of 
education for the whole of England ; but surely we ought not 
to do so unless we were very clear as to what Is the best system. 
There was, however, very great difference of opinion on this 
head. The first authority to which he would refer was that of 
a committee of that House. It was presided over by his hon, 
friend the member for Banbury, and after careful Inquiry they 
reported that m their opinion elementary instruction In the 
phenomena of nature should be giveu m elementary schools.” 
The next authority which he would quote was the Royal Com- 
mission, presided over by the Duke of Devonshire, which 
unanimously recommended that more substantial encouragement 
should be given to the teaching of the rudiments of science in 
our elementary schools In Scotland, too, great dissatisfaction 
was felt with the present system. At the last conference of 
elementary teachers, held in Lrondon, which was very nume- 
rously attended, it was resolved that the system of payment 
" embodied in the Code is unsound in principle and injurious 
to the progress of true education.'' The inspectors of schools 
differed greatly as to the most suitable subjects. Even in regard 
to geography they were nut unanimous It was said as a subject 
to lend itself very much to “ cram." One of the msp>cctoTS gave 
m support some very amusing answers. For Instance, in answer 
to a question of '‘What are mountains and rivers?" one girl 
replied that/' Moun tarns in some parts of the world are very 
useful, In Africa, for instance, they shoot out gold " Of rivers 
she had not so favourable an opinion, though she thought " they 
were all very well m some countries where there was very little 
ram " He confessed, however, that he thought geography a 
very good subject, though he was not convinced that it ought to 
be continued during the whole course to the exclusion of other 
subjects. The mere skeleton of history taught in our elementary 
schools contained little more than dates, wars, and murders ; 
but dates and crimes no more constituted the history of a nation 
than sinews and bones [made a man. Men of science must be 
grateful to Sir John Lubbock for so constantly urging upon 
Government the importance of scientific education. 

The first practical response to the proposal for the establish- 
ment of a colonial museum In London has come from the Legis- 
lative Council of Ceylon, which has voted as its contribution a 
sum of iSjOGof , to be paid in three annual instalments. The 
Council of the Colonial Institution is about to issue another 
circular on the subject to the colonial Govemments 

At the last sitting of the French Geographical Society, 
excellent news was received from M. de Brazza, the French 
explorer of the Ogov^. He reached a distance of 250 miles 
beyond the place where M. de Compiegne was obliged to retreat 
hastdy to save his life. He finds that Ogov^ does not bend 
towards the Zaire. If its course does not ch^ge further up, both 
streams may belong to a single system. It was reported, also, 
that M. Say, a French officer m the National Marine, bad 
reached the Hoggar, in Central Africa, but the news requires 
confirmation. 

The Bulletin of the Paiis Geographical Society for April (just 
issued) 15 mainly occupied with a long and elaborate review of 
the geographical work of the year 1876, by M, Ch. Maunoir. 
M. de Bizemont discusses some of the observations for latitude 
obtained by M. de Brazza during hia exploration of the Ogove. 
In connection therewith M. de Bizemont giva a list of the 
instiumenta which he considers most useful to explorers in new 
countries. 

Among the papers m this month’s part of Peiermann's 
Mittheilungen is one on the Cartography of the Philadelphia 
Exhibition ; Dr, Gusafeldt contributes an important paper on the 
exploration, by himself and Dr. Schweiofurth, of that part of 
the Arabian desert between the Nile and the Gulf of Suez { and 
Pr^ Radde a paper on the plain of the Upper Euphrates. Dr. 
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C. E. Jung has the first part of an important contiibution on 
the Geographical Outlines of South Australia, 

The Gio^raphiccU Magatim for July contains a masterly 
paper, with an elaborate and carefjlly-confstrncted map by Mr, 
Tretawny Saunders on the Himalajan system Both article and 
map are evidently the result of thorough study and extensive 
knowledge. 

From a Report of the Board of Commissioners of the New 
York State Survey, which is under the charge of Mr, J. T. 
Gardner, formerly of the United States Geological Survey, we 
learn that, although the Survey was decided on only in 1876. 
much has already been done in the way of commencement, and 
that it IS likely to be earned out with a thoroughness quite equal 
to any of the trigonometrical survejs of Europe. 

Mb. LANnsEOHOUCH. the well known Australian explorer, 
recently read a paper at Oxley. Queensland, m which he 
adduces a variety of interesting facts to prove that dense forests 
are on the increofe in Australia, that the climate is becomirg 
moistcr, and therefore improving, that the country is gradually 
cca.sing to be favourable to shcep-reanng, and becoming agricul* 
lural, and seems to hint that in course of lime the great ccniral 
desert may yet “ blossom as the rose ” Formerly when there 
i^erc no sheep to keep down the grass, fires were frequent and 
terribly destructive to trees and all vegetation, but since the 
stocking of I he country there is less grass for the Rres to consume, 
and llieir ravages are consequently becoming limited in (‘xLenl 
Queensland, especially, Mr Lnnd&borough declare^, is now so 
unfit fur shcep-paalunrg, that no one thinks of maklng'a living 
by them The obaervationij of this experienced traveller pre 
well worthy of attention, and it will certainly be interesting to 
watch the changes caused by the presence of civilised men in 
Australu, as we know exactly its condition at llieir first advent 

M WaudINi. uiN, ihe late French Minister of Education, our 
riaders may remember, sent out a number of men to various 
countries for the purpose of scientific exploratior The follow- 
ing IS a list of these misiions — M Mii'squeray in Algeria, MM 
Pinnrd and de Cet^sac, Norih Amcrua , M la (*aviniere, 
Crlebea ; Mangnac, Antilles, Armingaud and Malard, Italy; 
Dr Harmand, Cochin China, AViener, Feiu and Bolivia, 
RHifray and Maindron, New Guinea, Ed, Blanc, Mautinrc- 
Alps , Ratte, New Caledonia , Ujfalvy, Central Asia , Serre, 
Say, Sahara , Kothemonteix, Egypt , du Chatelier, Finistere 
(France), Abb6 Ansault, Italy; Mangcut ct Bersot, Japan, 
Mouche7, Algeria; Giiiret, Japan and China 

We have received the Bulletin, for 1S76, of the Essex Insti- 
tute (Salem, US), one of llie best of the many local socie'ica 
of the United States A large portion of the Bulletin is occupied 
with a valuable paper by Mr- E. W Nelson, on the bird", of 
North-East Illinois. We may state that this Iiutiluleis usuing 
a Bfriea of ** Historical Collections,” which are likely to be of 
service to those who are mtereated in the political history and 
social progress of the United States 

The Kansas Collegiate is the title of a bmalL sheet conducted 
by the students of Kansas Stale Umverbity, and contains various 
notes and news likely to interrst those for whom it is intended. 
The number for May 23 contains a Scientific Supplement devoted 
to subjects of more or less scientific unporlance, The longest 
of these is an address by Prof. F. H. Snow, on The Relation 
cf Birds to Horticulture," and which contams tome interesting 
information on the habits of many of the Kansas birds. Another 
paper, by Prof. G. £. Patrick, gives the results of an exaroina- 
iion of a meteorite found at Wacendcr, Mitchell Co . Kantaa- 
Prof. Snow, we notice, bos fonnet^ a fine and constantly' 
increasing coUeclion of the birds of Kans^, ^ 


Tils Commission Supin^urt, or governing body of the French 
International Eahibition of 1S78. has been completed by the 
appointment of some influential members, among whom are the 
Due d'Audifret-Fasquier, president of the French Senate, M. 
Andral. the vice-president of the Council of State. M. Alpband, 
the chief engineer of the Paris works. Amongst the ordinary 
membeis arc M. Brunet, Minister of Public InstructioD, M. St. 
CUire- Dtville. member of ihe Institute, and M. Kothschdd 
the banker M. Kranlz has given a detailed report on the 
stale of the works, which are much in advance of the 
specified time. The unexpected succcbi of the exhibition m 
foreign countries and eapecioJly m Great Britain and the British 
Colonies will fill up the vacuum created Ly the abstention of 
Germany. Many nations have asked for an enlargement of the 
space allotted which it has been impobsible to grant. The 
public Will be admitted by lickels and not by turnstiles The 
cofTec-houscs. bails, concerts, theatres, so numerous m the 1867 
exhibition, have been aboluhed, but great experiments for testing 
the apparatus (.xhibited, and promoting human knowledge 
will be tried. China will be represented by an uflicial com- 
missu n, and Siam will make a magnificent display. Liberia, 
the negro republic on the Gold Coast, will exhibit for the first 
time in France. 

That science in certain of its applications does pay la evident 
from the fact that a M. Delille, a " professor" of legerdemain, 
who has practised at fairs in France, and who has died at the age 
of eighly-eiglit, gained by hia trade a foi tunc valued at several 
millioni of franco He began to practice at tlie early age of six- 
teen, and was seen operating at the last fair of St Grrmain. He 
dealt largely with elecLncily Here is another argument agains 
the Endowment of Research very similar to one which has been 
urged before. 

From the j rospcctua of St Thomas’s Hospital Medical 
School, we notice that two scholarships of the value of 60/. and 
40/ rtsi cctivcly will be .iwaided during the first week m 
October, after an exannnalicn in physics, chemislry, botany, and 
/oology. 

Tub King of the Belgians, wl o has been ajqiuinlcd a second 
Lime president of the InLcrnalionai Association for Exploiing 
and Civilising Cciitral Africa, lias declared ihat next year be 
w'lll declirc to continue ihc o/fice "1 he Society is possessed 
of an anrual revenue of 73i°®o franco, principally from 
subscriptions olilainid m Belgium, where Lie scheme U very 
popular It has been decided by the cxecuiive ccmmiLtce that 
a station should be founded in the Trans- Tanganyika region. 
The head of the station and the explorer have been appointed. 
A depot will be formed at Zanzibar, and three others m inlcr- 
meduLe countiieB , one is to be pUced under a CaihDhc mission, 
and two under two TrotesLanta, who have volunteered in help 
the Associalioru The works aie to be bi gun without fiinher 
delay. 

A COM i’ ANY is now being formed, we leain from ihe 
Engintir, lo constiuct a pneumatic railway between the South 
Kensington Station of the District Railway and the Albert Hall, 
The line will rue the whole way to the Albert Hall, the ruling 
gradient being 1 in 48. The tram will be blown through the 
tube by an ejector, m other word/, a great ccntiifugol pump, 
two feet m diameter, fixed close to the District station, and 
worked by a pair of condensing enguicB exerting about 170 
indicated horse power The tunnel will be of brick, and the 
fiooi Will be paved. Its cross -sect ional aie a will be 105 5 square 
feet , at ihe end of the tram 11 fixed a screen cr piston, with an 
area of 104 square feet, the diflercnce'being allowed for windage. 
The tram will conbist of six caniages, of very light build, the 
rail gauge being four feet. This tniia will hold 200 passengersa 
and the total load will he thirty-two toni, or ten tons leu than 
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the weight of a single engine on the Metropolitan Railway. 
The Tnaximum resistance at twenty miles an hour will be about 
2,420 Iba , requiring to overcome it a pneumatic pressure of 2 '6 
ounces per square inch, and 162-horse-power, assuming the 
useful elTect to be sixty per cent 

A VERY severe thunderstonn passed over London on the 
evening of July 5. Between eight and nine there came a very 
brilliant flash of lightning, followed by a deafening peal of 
thunder. Many people were stunned and In several cases were 
found quite inacnsible. Immediately after it was found at 
Kilburn that the telegraph wires, running from the top of the 
Queen's Arms to a house about 300 yards higher up the 
Ldgeware Road, were struck by the lightning, and fell m red-hot 
fragments, varying in length from six inches to an inch, all along 
the road, a great deal of yellow smoke attending the fall of the 
wire In one or two houses windows were broken, and a little 
girl who was passing through the street had her hair singed and 
her jacket burnt The instruments at the olhce with which the 
destroyed wires were connected were much agitated, and the 
telegraph clerk, a young lady, was much stunned. 

The fourth edition of the ** Lists of Elevations principally in 
that portion of the United States West of the Mississippi," edited 
by Mr. Henry Gannett, and published in connection with Mr. 
Hayden's Survey, must prove of great value to the geographer and 
meteorologist The first edition, published in 1872, contained only 
thirty-one pages, the present edition contains 164 pages. It 
contains, among a vanety of other matter, profiles of nearly all 
the railroads m the part of the United Slates above mentioned 
The results given by these profiles have been made to accord, 
and the heights of several thousands of points on them have 
been determined with an approach to accuracy. This edition 
conlaini] aUo the heights of many thousands of points deter- 
mined approximately by meanh of the barometer, Elevations of 
many thousands of mountain-peaks are given, from which very 
correct ideas of the ruling heights of the principal ranges may 
be derived It contains also tables of the slopes of the principal 
streams of the west, which are of value m studying the important 
question of irngalioii With these vanous lists of elevations 
there 19 given with this edition a map of the United States, in 
approximate contours of 1,000 feet of vertical intervals, which, 
in a measure, embodies all the results of this department. 
Toward the improvement and ultimate perfection of this map 
this work is to be mainly directed in future. To express still 
mure clearly the facts brought out by the map, it is the intention 
of the Survey to make shortly a relief model of the United 
Slatc<i, on the basis of this map. 

We have on several occasions referred to the association known 
os the Yorkshire Naturalists’ Union, composed of a large number 
of local scicnlific societies in Yorkshire, This association pub- 
liirhcs a useful monibly journal. The N^atitralist^ intended as a 
general field club record We have received the twenty-fourth 
number of thu journal, which, besides several papers on natural 
history, contains reports of several of the associated societies. 
From a report of the third meeting of the Union held recently 
at Wakefield, we notice that the Bradford Scientific Associatiou 
was admilted to the Union, and that a testimonial, in the shape 
of a microscope, was presented to Mr, J, M. Barker, late secretary 
of the West Riding Consolidated Naturalists’ Society. 

The additions to the Zoological Society’s Gardens during the 
past week include four Common Kingfishers {A/cetfo ispufa) 
European, presented by Mr J. Lyford , two Horned Lizards 
[PAj yuoyoma romuium) from Texas, presented by Mr. W A. 
Bowie , a Sun Bittern {Eurypyga hdias\ a Sacred Ibis [Geron- 
(Lthwphrus)^ bred in the Gardens , eight speckled TeirapiDS 
(Ciffnmys three Red- vented Terrapins {CUmmys rubric 

vinttu)^ two American Box Tortoises {Tnrapem cantuUa) from 
North America, purchased. 


THE INFLUENCE OF LIGHT UPON THE 
DEVELOPMENT OF BACTERIA^ 

have been engaged during the last few months on on 
investigation into the cfifect of lif^ht upon the develop- 
ment of bacteria in certain of those solutions m which they are 
usually produced. 

We reserve the details for a paper which we hope to submit 
to the Royal Society in the course of their next session, but wiih 
to state, in the meanwhile, that the first portion of our inquiry 
has led us to the following conclusions . — 

I. That light is inimical to the development of bacteria. 

2 That under favourable conditions it may prevent their 
development. 

3. That under less favourable it may not prevent but only 
retard 

4. That for the full effect of light to be produced direct 
insolation is necessary. 

5 That those conditions which tend to neutralise the action of 
light are the same which are known to favour processes of 
fermentation and putrefaction 

6 That the fitness of the solution to serve as a nidus is not 
destroyed by insolation. 

7 That, so far os our investigation has yet gone, it would 
appear that the germs originally present in the solution are 
destroyed by direct insolation. 

We are still pursuing the inquiry, and have devoted much 
time to investigating the influence of the refrangibility of the 
ray, but regret that at present we are not in a position to give 
any definite conclusions on this point. 

We are endeavouring also to trace an analogy between facts 
which we have observed and certain vital and chemical pro 
cesses, in which light is known to play a part, and are extenamg 
our observations to other phenomena of fermentatlou and to 
microscopic fungi 

That light is not essential for the development of bacteria has 
been long known, but that it is absolutely inimical to their 
production has not, so far as we are able to ascertain, been 
reviously shown, and we are encouraged, therefore, to lay 
elore the readers of Nature this statement nf our results. 

Arthur Downjss ; T. P. Blunt 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

London. — The following is the list of the new associates of 
the Royal School of Mines ^Associates in Mining and Metal- 
lurgy — C. W. Folkard, A, K. HunLmFton, E. Vv Voelcker ; 
Associates in Mining— E H. Livem^ W, H. Merritt j Associates 
in Metallurgy — A C. Copeland, J. F. Hogan, C. H. Lemann, 
W Lcyson, E T. McCarthy ; Associate in Geology — A. R, 
Sawyer. The Edward Forbes Medal and prize of ^oks was 
awarded to A. Heilprin ; the De la Bcche Medal and prize of 
books to K W. Voelcker, the Murchison Medal and prize of 
books to F G, Milts. 


SCIENTIFIC SERIALS 

Journal de Physique^ June. — On the theory of electrometers, 
by M. Mascart — On the dynamical theory of gases (contioued), 
by M. VIolle. — Process for measuring the index of refraction of 
liquids, by M. De Waha. — Application of the electric current to 
the study of the spheroidal state of liquids, by M. Hesehus. — 
Temperature and humidity of the air at dilTerent heights observed 
at Upsala during 1875, by M. Hamberg. — Proceedings of the 
Physical Society of St. Petersburg. 

Archtvts del Sciences Physiques et Naturelles^ June 15. — Study 
on the vanations of transparence of the waters of Lake Leman, by 
M. Forel. — On the different modes of crystallisation of water, 
and the causes of the varied appearances of ice, by M. Pictet. — 
Researches on some niobiferous and tantoliferoos minerals, by 
M. Delafontalne, 

AnnaUn der Physik und Chemie^ No. 4, 1877. — -Johann Chris- 
tian Foggendorff (memoir). — New experiments on the expansion 
of bodies by heat, by M. GlatzeL — On the objections of Clausius 
to Weber's law, by M. Zollner.— On normal magnetisation, by 
M. Petnischeff&ky, — On stratification of the electric light in 
Gelssler tubes after insertion uf a flame and some other renst- 
onces, by M. Holtz. -^On the cohesion of salt solutions, by M. 
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Quincke. ^On the excitation of electricity throusL gliding 
fnctlon, by M Ricu. — On unipoUr induction of x adenoid, by 
M. Zbllner. — Remarka on Pro/. Neumann's paper on the number 
of electric materially by M. Edlund. 

No. 5.~On the renectlon of heat rays from metals, by M 
Knoblauch. — On the treatment of ponderomotive and electro- 
iDOtlre forces occuning between linear currents and conductors, 
according to the funoamental laws of electrodynamics, by M. 
Clausiuf.— On the trniiona of vapour in dissociation of salta 
containing water of cryfitalluatlon, by M. Pareau,— On the co- 
efficients of temperature of heat conduction of air and hydrogen, 
by M. Wmkelmann —On the phenomena of motion of electrified 
mercury in glass vessels, by M. Her wig.— On divergences from 
Ohm's law In mctaUically conducting bodies, by M Braun. — On 
the theory of unipolar induction and Pluck ei^s expenmen ts, by 
M. Riecke. — On neat conduction in sulphate of copper, by M. 
Pape — Remarks on the polansation of the rainbow, by M. 
Lommel — On the history of the invention of the areometer, by 
M, Gerland. — On the si^ificance of the rhombohedne and pris- 
matic surfaces in quartz, oy M, Daumhauer 


SOCIETIES AND ACADEMIES 

London 

Zoological Society, Tune 19 — E. W H. Holdsworth, 
F.Z S , vice-president, in the chair — The secretary read a letter 
addressed to nim by Mr. J. M Comely, announcing that his 
female Hydropet€S ifurmis had just produced three young ones. — 
Mr. J. £. Hailing, F.Z.S., exhibited and made remarka on a 
variety of the common Snipe, intermediate between the usual 
form of that species and the so-called Sabine's Snipe — Mr B. 
Tegetmeler, F.Z S., exhibited a specimen of a curiously mal- 
formed iternum of the Tawny Owl —Mr. John Murray, Natu- 
ralist to the Challengtr Expedition, exhibited and made remarks 
on a series of sharks' teeth, whales' ear-bones, and other spied- 
mens dredged up at great depths during the ChalUn^er Expedi- 
tion — Mr. P. L Sdatcr, F. R S , read the first of a serieB of 
reports on the collection of birds made during the voyage of 
H.M.S. Chailefigcr^ containing general remarka un the collection, 
which wai stated to consist of about 679 skins of terrestrial and 
198 of oceanic buds, besides a considerable senes of specimens 
in salt and in spirit, and a collection of eggs, principally of the 
oceanic species — A communication was rc^ from Ine Marquis 
of Tweeddale, F R S , containing a rep>ort on llie collection of 
birds made during the voyage of H M S. CfialUn^fr in the 
Philippine Islands. Amongst them were examples of seven 
speaes new to science — Mr P L. Sclater read a paper giving 
a description of ihe birds collected at the Admiralty Islands 
dunng the visit of the ChaiUngtr expedition to that place 
Amongst these were examples of six species hiiherto unknown 
to naturalisla — A communication was read fiom the Rev. 
O. P. Cambridge, C.M Z S., on some new spieciesof Arancidea, 
with character! of two new genera and some remarks on the 
families Podopthalmidcs and Dmopides , — A note was read by Mr 
J. H, Gurney on the breeding of the Polish swan in captivity, 
and on the stages of plum^e of the young birds — A communi- 
cation was read from Mr. F. Moore, in which be gave a com- 
plete description of the Lcpidopterous fauna of the Andaman and 
Nicobar Islands, so far as is yet known — A communication was 
rend from Mr, Herbert Druce, F.Z.S., containing a revision of 
tha iepidopterous genus Paphia, with descriptions of twenty-one 
new Fprecies. — A communication was read from Mr, L. J. Miers, 
F.Z-S , cQDtaming the description of a collection of Crustacea 
{Decapoda and Isopoda)t chiefly from South America, with de- 
BcripUoni of new genera and spiccies. — Mr. A. H. Gairod read a 
description of the brain of the Sumatran Rhinoceros {Ccrator- 
hinys sumatrensis ), — A p>Bp>er by Mr A. D, Bartlett, contained 
Ihe description of a new Guinea Fowl, from Mombassa, in 
Eastern Afnca, based on a spiecunen brought home by Mr. 
Gen Id Waller, for which the name Nnmida was pro- 

posed. 

Entomological Society, July 4.— Prof. Westwood, president, 
in the chair. — Mr, J, W, Douglas exhibited a living specimen of 
Cerapiby^ I/eroi and a young luva of the aame insect, bred from 
alog o f wood imported from Bosnia, — The president exhibited 
some oases composed of amall semhtniuparent quartz-hke 
paiticleB and constructed by the larva of a Tiichopteroua inKot 
mhabttlng Southern Europe. They ^ad been described by 
Swainson in 1840 as a shell oelonaiiig to the genus ThAtdopms , — 
The" prerident also exhibited a plant-bog {CapsiHte) found on the 


leaf of an orchis which had become covered with blisters from 
the attack of the Insect.— Mr, Tenner Weir exhibited a female 
specimen of a Cuada taken in nil presence in the New Forest 
by Mr Auld, who stated that he had heard it stndulating Mr 
Douglas, however, suggested that the sound had been produced 
by a male concealed near. — Mr S Stevens exhibited two living 
specimens of Tillus uni/ojciafus taken on a fence near Norwood. 
— Mr. J P. Mansell Weale, who had just returned from South 
Africa, exhibited a fine collection of msecls from that country 
and read a paper containing the results of Ins observations and 
experimenfs upon the breeding of Papiiio vitrope and other 
Insects — The secretary read a letter from Dumfries stating that 
Colias had made its appearance in that dL^trlct in the month 
of June — The president brought before the Society the recent 
accounts of the appearance of the Colorado beetle in Canada and 
in Europe 

Physical Society, June 23 — Prof. G C, Fobter, president, 
in the chair — Prof W. Grylls Adams exhibited a very complete 
form of optical bench, which, in addition to being provided with 
all the improvements introdnced by Prof Chiton, carries an 
arm which can be set at any angle to it and is provided with' 
appliances for studying a beam of light or radiant heat when it 
deviates from the main axis of the instrument. At the base of a 
pillar firmly clamped in any position in the manner adopted by 
Prof. Chflon, is fixed a horizontal graduated circle, and a vernier, 
attached to a counterpoised arm, which rotates round the axis of 
this pillar, renders it possible to determine the angle made by 
the arm with the bench to one minute. At the upper extremity 
of the pillar la a steel pivot to which various appendages may be 
clamped, and immediately below this is a secona graduated circle 
by which to determine the angular position of whatever ib sup- 
ported by the pillar. Mirrors, metallic surfaces, prisms, Ac., 
may be placed on this pillar for the reflection, refraction, dilTut 
sion, or polarisation of heat and light For radiant heat the 
rotating arm carries a line thermo-electnc pile snd a table on 
which absorbing media may be placed. Prof Adams illustrated 
the use of the instrument by projecting on to a screen the inter- 
ference bands obtained when a beam of hgbi, after reflection 
from the two surfaces of a ihick plate of glass, is again reflected 
from the two surfaces cf a similar plate plated very nearly 
parallel to the first A compensator consisting of two plates of 
glass of equal thickness is also added between the two thick 

f datc% and an ingenious arrangement renders it possible to 
ncllne the glasses at any angle to one another, and to move 
them either mdependently or together lie also shewed ihe 
effect produced in the positions of the bands when llie rayh from 
the two suifaces of the first plate traverse fair of different densi- 
ties before falling on the second '1 he adjustment of this latter 
was facilitated by fine screws supplemented by springs which 
rendered it possible to give a slight movement to the plate in 
any direction, by combining a motion of translation of the plate 
parallel to its reflecting faces with a mciiun of rotation about a 
vertical or horizontal axis —Mr F D Brown exhibited an ap- 
paratus he has arranged, in which to compare thermometers 
From a brass hemispherical boiler rises a tube of the 'lame metal 
two inches in diameter and about two fret long , the steam, after 
ascending through ir, descends a metallic jacket •lurniunding it, 
whence it passes into a U-shaped condenser, and from this iL is 
returned to the boiler The upper end of the condenser is m 
connection with a lar^e air- tight vessel forming the base of the 
apparatus, and in which any required degree of exhaustion can 
be maintained by the use of Lolhar Meyer' s form of pumn The 
thermometers are placed m tubes, which pass w ithin the wicie brass 
tube at Its upper end, and by varymg tne nature of ihe liquid in 
the boiler, and the pressure to which it is subjected, the boiling 
point con be retained constant at any required temperature — 
Dr Guthne and Mr. Akroyd communicated a paper on electrical 
selection When a metal or other body is rublied against some 
non-conductiDg substance like caoulchouc, electncity Is deve- 
loped, and the track of the meUl may be readily made evident 
by sprinkling on the caoutchouc a muture of red lead and 
sulphur. This sieving imparts negative elccrncily to the sulphur 
ana positive to the red lead, hence that particular ingredient of 
the mixture is drawn (o the metal track which posse ases the 
opposite kmd of electncity. Iron, for example, when rubbed 
against caoutchouc generates negative electricity, and, afier 
sprinkling the powder, the iron track is revealed by the marked 
collection thereon of red-lead. A list of mixtures was given 
which may be used instead of the above, and it was shown that 
electrical seleciidh may prove of use ( i ) in making an electrical 
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dUgnoflia of the metala, (2) in certain expcnmeDti where the 
qiumnt electrometer is obgcctionablep and (3) in teachingp 
where thu Instrument IB often unavailable on account of its cost. 
An adjourned special general meeting of the society was then held, 
after which the meetings were adjourned until November next 

Anthropological Institute, June 26 — Mr. John EvanS) 

F R.S , president, m the chair. — Three new members, one 
honorary, and one corresponding member were elected. — Mr 
Durt exhibited the prow of a New Zealand war canoe supposed 
to have been that which met Capt Cook on hia second visit to 
that country — Mr Atkinson exhibited a specimen of gold so- 
called Irish nng money. — A paper by Mr, Mortimer on an 
underground structure near Langtofr, Yorkshire, was read Mr 
Morliincr considers it is not a Bolontinus , in this opinion he is 
opposeil by Mr, J E. Price, F S A. — Mr C, H E. Carmichael, 
M. A , read a paper on a Benedictine missionary’s account of the 
natives of Australia and Oceania, in which he suminansed the 
principal points of anthropological interest in the Memoire Stonche 
deW Australia^ by Mgr. Don Rudesindo Salvado, O S B , and 
illustrated the missionary’s account by reference to the views 
expressed by Topinard, Virchow, and other foreign writers. 
Mgr. Salvado maintains the unity of the Australian race and 
languagCp and upholds the possibility of raising the aborigines 
to a fairly high pilch of civilisation, using ihcir extreme quick- 
ness in learning to speak and write European language^ Two 
letters wntien in Italian by native boys brought to Europe at 
about eleven years of age, were commenletl upon by Mr. Car- 
michael, who laid copies on the table, and promised further in- 
vestigation of the questions raised in the discussion — The 
president, Mr C Walford, Sir John I/uhbock, and others took 
part m the discussion . — 11 1 M the Emperor of Brazil was 
present at the meeting 

ViKNNA 

Imperial Academy of Sciences, April 12 — Senile changes 
of the joints and their connection with Arthritis deformans^ by 
M. Weichselbaum — On anew determination of a quantity hav- 
ing reference to the measurement of molecules from the theory of 
capillarity, by M Bolizruan — On the orbit of D^one 106, by M. 
Seydler — On the dccompoBiLion of hydroxvlamm by alkalin* 
copper solution, by M. Donath — On a method of determining 
the resistance of bad conductors of electricity, by M Domalip 
— Influence of temperature on velocity of evaporation, by M. 
Baumgartner. — On diffuiiiaii of vapours througli clay-cells, liy M 
Fulu] The velocity of diffusion depends on the temperature in 
the same way as the maximum of tension. There is not direct 
proportionality between velocity of diJluslon and difference of 
tension. The logarithmic function represents the connection 
more accurately. — A contribution to the knowledge of viscous 
substances, by M. Obermayer Experiment showed that the 
intemaJ friction in bnitlc black pitch follows the same laws as 
fluid friction. That m soft bodies does not exactly follow those 
laws. — On the internal condition and the latent heat of vapours, 
by M. Fuschl Very rare aqueous vapour deviates from Ma- 
riotte's law in an opposite direction to that of gases and vapours 
generally, and in this it behaves like very greatly rarefied atmo- 
spheric air. 

Taris 

Academy of Sciencei, July 2,— M. Feligot in die chair. — 
The following papers were read : — On the generation of the 
meridian curve of a surface of revolution, of which the mean 
curvature vanes according to a given law, by M, Kesal. — 
Researches on anhydrous chloral and on its hydrate, by M. 
Bcrthelot There is a liberation of heat in the reaction of 
gaseous chloral with gaseous water, wUh formation of a gaseous 
compound, gaseous hydrate of chloral therefore truly exists as a 
compound dutinct from a simple mixture of the two vapours. — 
Remarks on the subject of M. Mouchez’ letter of June iS, by 
M. Villarceau — On the distribution of waters coming from 
natural slopes of the French territory, and on the amcLioralion 
of our Intcnor navigation, by M. De Lesseps. M. Cotard has 
suggested the stonng of water in the higher parts and distribution 
of ic to navigation-caDals mving cheap transport for materials of 
small value, and avoiding the formation of unwholesome marshes. 
M. SibouT advuci the opening of a canal (seven kiloms.) 
between the lake of Berre and the harbour of MarseiUes. — 
Reply to M. Roudaire’s last communication on the formation of 
a Saharan aea, by M. Cosaon Inter alim^ he urges tlut the 
change of the loc^ climate would be fatal to the date, and that 
new plants introduced would not compensate the losa 'Ute 
Artenan systesn is open to being greatly develop. The earavana | 


of Central Aiirina would not diverge from their route to Morocco 
and Tnpob. The addition of so much saline matter would 
make the Artesian water undrinkable and unfit for irngation. 
The climate would become very unhealthy from combmation of 
moisture with great variations of temperature, &c. — M Godron 
was elected correspondent for the section of botany, m room of 
the late M. Lestibouduis, obtain ’iig thirty- three votes, against 
five for M. Duval Jouve.— Trepanation of the membrane of the 
tympanum, succes^ully performed in a case of long dcafoess 
which had resisted all treatment, by M. fionnaTout Any 
deafness not accompanied by weakening of the sensibility of the 
acoustic nerves (ascertained by placing a watch on the cranial 
wall near the ear), may be cured or greatly improved (he thinks) 
by trepanation of the tympanic membrane The tympanum 
should be ansesthetised, and the cinuU should be allowed 
to remain m the opening till it falls out naturally — Argilo- 
Calcarcous land and phylloxera, by M. JolTioy. A vine stock 
planted lu such land resists the disease when the surface of the 
ground is sufficiently inclined from Us base, and is preserved froTii 
contact With ram-water from hi^cr ground. — Rcaeaiches on the 
compressibility of liquids, by M Amagai He studied volatile 
liquids kept liquid by pressure at a lenpsralure above Lli\t of 
their boiling-poLut (when, it is known, their coefficient of dilata- 
tion becomes very considerable) He gives numerical results for 
ordinary ether and chlorhydric ether, and will afterwards show 
chat these numbers agree satisfactorily With deductions from the 
formulae of the mechanical theory of heat — On (he state of the 
vines treated at Cognac with alkaline sulphocarbOnates, by M 
Moulllcfert — On the vapour of hydrate of chloral, byM Troosl. 
Fresh experiments by a method which he describes confirm hib 
former results, which M. Wurtz hid questioned — Dissociation 
of gaseous iodhydne acid in presence of an excess of one of the 
elements, by M, Licmoine The most important result is the 
stability which this excess gives to the combination , in mixing 
iodhydne acid with increasing quantities of hydrogen the quantity 
of iodhydne acid diasociatea diminishes about half Still the 
character of the dissociation seems always to subsist, whatever 
the inequality in the atomic proportions This influence of mass 
in dissociation is lu accord with several other known facta. — On 
the dissociilion of ammomacal salts m presence of mctslMc sul- 
phides, by MM, De Clermont and Gmot. — On the employment 
of fluoride of bromine as a dehydrating agent, by M Landolph. 
He gives several examples of its action (with camphor, ) — 
On the ordinary presence of copper and zinc in Lhc human h(^y 
by MM. Raoult and Breton Ihey give the results of a judiciil 
investigation made by them m 1S74 700 grammes of (mouit) 

liver of a man who had died after an operation for stone, gave 
2 iiulllgr of copper and 7 mgr of zinc ; 400 grammes liver of a 
consumptive person gave 6 mgr of copper and 12 mgr. of zinc 
To prove poisoning, it should be shown that the quantities of 
copper or zinc found in a body arc greater than the maxima In 
normal conditions — On the de term mat ion, in weight, of atmo- 
spheric ozone, by M. Levy This relates to a supposed influence 
of platinum on arscnite of potash, which, however, was not 
manifcbtcd m the conditions with winch M Levy operated. 
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THB ** INFLEXIBLE** 

I N our last number we sketched in outline the scientific 
principles and considerations which lie at the founda- 
tion of the important question now at issue regarding the 
Inflexible 

We now proceed to consider the case as set forth in 
the papers which have since been presented The fact of 
a Committee having been appointed to investigate it is no 
reason for our passing over in silence these papers, which 
have been already laid upon the table of Parliament 
expressly to disseminate the information contained in 
them Wc shall -not, however, seek to trench in any 
degree upon the duties undertaken by the Committee. 

The first question to be asked is the vital one— What 
stability is claimed by the Admiralty for the Inflexible in 
the condition contemplated by the Time\ and Mr Reed, 
and, as is now made peifectly clear by the papers, by the 
Admiralty office itself when the ship was designed, a 
condition namely in which the unprotected ends were so 
far injured as to cease to contribute stability to the ship ^ 
Has the ship that range of 50 deg which, as wc 
saw last week, the Committee on Designs, as a result 
of bcicntific consideration laid down as necessary for 
a maslless ship exposed to the action of the sea? Has 
she even that 39 deg. which is the very lowest amount 
ever mentioned as compatible with safety ? And, it must 
be further asked (since range alone is a most insuf- 
ficient guide to safety), is the amount as well as the ? ani^e 
such as the settled science of the subject would demand ? 
None of these answers lie on the surface of the Par- 
liamentary papers, and some of them are not to be found 
there at all ; but by what Dr Schliemann would call 
the pickaxe method ” of investigation, we can get at 
part of them, and infer the remainder with all necessary 
certainty. The most difficult and aufortunatc part of the 
inquiry is due to the fact that the apparent answers that 
do he on the surface arc not the true ones, although they 
bear every outward semblance of being so '1 he scientific 
world is turning to these papers for one piece of informa- 
tion before and beyond all others, namely, this very 
.s lability of the Inflexible with “ unarmoured ends giving 
no stability ;** and when they get to p. 10 there they find 
It plainly set forth, in tabular form, and in full detail 
" Maximum stability 6,532 foot-tons , angle of maximum 
stability 13 J deg. , range 30 deg ,** and reading this they 
begin to say to themselves that although the ship is, on 
the showing of her constructor, below the standard of 
safety which everybody has either laid down or accepted, 
yet that she is not so alarmingly deficient as they had 
supposed from the pronounced tone of her critics. Give 
her, say they, the benefit of the cork (in which the whole 
Admiralty has so suddenly acquired extraordinary' faith), 
and although she would then be somewhere near the 
recognised hmits of safety, and would be hable to the cork 
being more or less rapidly got rid of under shell fire, 
still the case is not so very bad after all. But unfor- 
tunately on reading further the^ come on the following 
page upon an ugly foot-note by Mr.*Bamaby, bearing date 
June 25^one week after the occurrence of the 
VoL. xn.— No. 403 


debate in Parliament — and in this foot-note is disclosed 
the fact that ihe figures which we have quoted, and which 
are given at p. 10 as expressive of the case when the 
unarmoured ends give no stability, turn out to be the 
figures applicable to the case when the cork is in place, 
and when the unarmoured ends are contributing the 
stability which arises from the cork ' This is not clearly 
shown on the surface of the foot-note, but it has to be 
discovered in a roundabout manner It can, however, be 
reached in this way. The foot note implies that the cork 
was allowed for in the calculations of a certain curve 
given on the sheet of curves appended (Curve e in our 
present diagram), and by comparing this curve with the 
figures given on p. 10, we find that they express the same 
state of things, and thus wc arrive at the fact that these 
figures likewise include the stability due to the cork We 
do not propose to offer any comments upon this, except 
to say that we cannot help thinking that ninety-nine 
persons out of every hundred who read these papeis will 
be completely mystified and misled by such an arrange- 
ment of the information, and more than all by the distinct 
employment of words which indicate that the cork is 
unaccounted for, when, in point of fact, the cork is 
accounted for 

By the means thus indicated we arrive at the fact 
that the amount of stability previously referred to and 
quoted is the amount which alone the ship was be- 
lieved to possess when the First Lord of the Admiralty 
made his statement in Farhament, and declared that the 
Board were in every way satisfied with the vessel. It 
follows that the First Lord of the Admiralty was satisfied 
that the Inflexible should have a righting lever (g /) less 
than SIX- tenths of a foot long with the cork in place, and 
of course with very much less in the event of the cork 
being blown out. We arc not able to state — for the 
Admiralty does not give the information — how much 
stability the constructors and the Admiralty actually 
believed the ship to possess in the case under notice 
(viz , the case of the unarmoured ends really contributing 
no stability), but it is impossible to peruse these papers 
and to come to any other conclusion than that unless this 
information was advisedly kept back it ought to have been 
given. We cannot ourselves, of course, profess to say how 
much of the measure of stability which we have quoted was 
due to the cork, but wc are able to approximate pretty 
closely to It by aid of the diagram which Mr Reed pre- 
pared, and which is printed with the papers. That diagram 
Mr. Bamaby has marked “ wrong/' and no doubt it does 
differ a little from Mr Barnaby’s own diagram in its 
estimate of the amount of stability with the cork in. 
Indeed Mr, Reed only put his curve of stability forward 
as approximate, and as being in his opinion pretty near 
the truth ; ” but this diagram may be taken as a sufficient 
approximate indication of the amount of stability actually 
due to the cork itself, and by taking ^that away from the 
Admiralty diagram we get what the Admiralty themselves 
would probably allow to be the state of the ship with the 
cork out We have perfomted this operation, and we 
find that the Inflexible is, with the cork out, left almost 
absolutely without any stability whatever, even when she 
is judged by the diagram which the Admiralty themselves 
supply, and upon which they rested when the first Par- 
liamentary debate toek plaee. 

M 
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Subsequently, that is on June 25, Mr. Barnaby put be with so extr-emely Limited a range. We [feel bound| 
forward a memorandum (the foot-note before referred however, to demur to any such change in the Admiralty 
to) showing that his own previous diagram might be calculations, both because of the doubt which must 
extended a few degrees by introducing such considerations inevitably rest on the alteration of calculations made to 
as that the four guns had been increased by 20 tons each meet a public inquiry already commenced, and because 
(m a ship of over 1 1,000 tons I), that the armoured deck the actual changes made in this case are in themselves 
was to be broken through to let the cables be stowed improper. It is improper to make new allowances now 
lower, and that an allowance might be made for immersed ostensibly for the enlarged guns, because still larger guns 
materials ; and by these means some little show of a were originally contemplated m the design, as the printed 
curve of stability, even with the cork out, is obtained ; Papers clearly show , it is improper to alter the cables to 
but the amount of it must be exceedingly small, as the meet the present state of things, as they were obviously 
range claimed is only 17 deg , and the curves which we wisely placed in the first instance ; and it is improper for 
give in the accompanying engraving indicate by analogy the sake of a small nominal increase in the apparent amount 
how very small the amount of stability must in this case of stability of this ship to introduce novelties of calcula- 



K'lnge of Slabjhly 


DESCRIFriON OF CURVES 

I Angle of Max Slab j Max G Z j R.iiige | McIbichLic ibove C G 

Ship complete, Cork in place 
Afl in h but in light conduion 
Fully equipped , ends nddled 
As in r but coal between decks (Soo tons) removed 
As in € but in light condition 

As in e but supposing the water in ship when upright 
locked 

As in k but supposing main deck kept free of water 

tion which will defeat all comparison now and hereafter introducing such considerations as Mr. Barnaby adduces 
between the Inflexible and other ships, and which will in the foot-note he only claims for his curve of stability 
absorb into the substance of the calculations for this one with the cork in a range of 35 deg., and with the range 
ship those small outlying margins which together make so increased the righting lever G z cannot much exceed 
up the dividing ground between safety and risk. For six-tenths of a foot in amount. It will be easy for the 
these good and suHicient reasons we stand upon those reader of these remarks to imagine, without our assist- 
calculations on which Mr. Ward Hunt rested when he ance, the slight alteration of curve e, to which we are here 
addressed Parliament on the subject, and we are obliged pointing, and when they bring the eye down from the 
to state that, according to those official calculations, the large levers of stability indicated by the curves and 
Inflexible is practically without stability when the unar- fn^ to the curve even when thus enlarged, they will see 
mouied ends have ceased to furnish any. what a striking difference there is between the ship with 

The next question which anses is, how is the ship her unarmoured ends intact and the ship with those ends 
circumstanced with the cork m ? and the answer to that broken into by the sea. The fact is that even in this state 
vre have incidentally had before us already. Even by with the curve of stability extended by the devices to 
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which we have already objected, the ship is in an unsafe 
condition when judged by the only standards that at 
present exist for our guidance, viz., those laid down m the 
Report of the Committee on Designs of 1871. 

We have now almost exhausted all that the Par- 
liamentary Papers contain on the essential question at 
issue, but before concluding this part of our subject 
we must advert to the case of the Devastation. The 
Devastation^ as designed, had an unarmourcd forecastle, 
which extended down to within about a foot of the water’s 
surface, and with this forecastle perfect, she had a range 
of stability of 43}^ deg. Mr. Bamaby alleges that with 
the forecastle perforated, her range of stability would be 
brought down to 35 deg , and that the maximum angle of 
stability would be 9 deg. It seems to us that the curves 
given show something more and something different to that 
which the table in the text gives. They show something 
more, because it is dear on inspecting that onewhich relates 
to the Devastation with forecastle perforated, that although 
the maximum appears to be reached at 9 deg , there is no 
perceptible diminution m the magnitude of the stability 
for nearly another 9 deg. The curve seems to be parallel 
to the base line, from 9 deg. up to 16 or 17 deg., and the 
state of the Devastation^ therefore, is totally different 
from that which might be expected from the announce- 
ment m the text, that 9 deg. is the angle of maximum 
stability. But even allowing all the stability which the 
Devastation is shown to possess by these curves, we are 
ourselves disposed to believe that when this ship was 
altered, the alteration should have been so made as to 
add to the stability of the ship when the unarmoured bow 
IS perforated. Now the Reports of the Committee 
on Designs show that the changes made after Mr. Reed 
left the service were of a kind which, while adding 
materially to the stability of the ship under ordinary 
circumstances, burdened her with a largo amount of top 
weight, which, together with the lowering of the armoured 
freeboard, must have diminished the stability with the 
bow perforated. In view of this consideration, we 
should much like to have seen the Devastation's 
curve of stability as it would now be with the un- 
armourcd bow perforated, for we are disposed to 
think that the production of that curve would dis- 
close a much less satisfactory condition of things as 
regards stability in the De'ifastation as she now is, than 
existed at the time of her design ; and, as we have 
already intimated, this ship appears to us not to have pos- 
sessed even at first all the stability desirable. We are aware 
that the Committee on Designs expressed a contrary 
opinion, but we doubt if they duly considered the state 
of the vessel with the forecastle perforated, and we 
believe that if they had they would probably have looked 
less complacently upon the change that was made than 
they actually did. If we are right in this view of the 
Devastation^ Mr. Reed must no doubt bear the blame of 
having cut this ship's stability somewhat finer than it should 
have been, and all that could be admitted in mitigation of 
the fact is that which he would probably plead, viz , that 
this ship was the flrat great monitor of the kind that had 
ever been deiigned ; that calculations of stability at con- 
siderable angles of inclination had not then come into 
vogue ; and that he left the sfcrvice long before the 
Devastation was completed for sea ; and therefore that 


It was not from his hands that she passed into actual 
service. 

But it is no part of our business to distnbute blame in 
such matters, and all that we can say on the point is that 
we are not satisfied even with the Devastation^ and that 
whatever deficiency of stability she might have possessed 
as originally designed, that deficiency must have been 
made worse by the modifications which the ship has since 
undergone. 

We must now say a few words upon the question of the 
cork, and how far it may really be relied upon for giving 
to the Inflexible — not a safe measure of stability when the 
unarm oured ends have ceased to furnish any otherwise, 
for we have seen that with all the cork m place the stability 
19 still too little for safety— but some sort of chance of 
escaping that capsizing which must befall her at sea with 
the cork gone. The great advocate of cork is the present 
Director of Naval Ordnance, Admiral Boys; but if the 
arguments which he sets forth in these printed papers are 
in truth the foundations on which the hope of the 
Admiralty is based, their confidence must be very dl- 
grounded indeed. Admiral Boys is good enough to set 
forth in a formal manner the reasons which induce him 
to think the cork can be depended upon There is one 
at least to which science at once supplies an answer. 

He mentions the difficulty of striking a ship at or 
below the watcr-lme, particularly one of the Inflexible 
type, that will scarcely ever roll ” Scarcely ever roll ’ A 
more astonishing, and may we say a more utterly ground- 
less. remark, was probably never made upon a serious 
subject It has been established beyond all question or 
cavil that one of the most fruitful causes of rolling is great 
stability, and that mastless ships of great stability will 
roll more than any other Now, in her uninjured state, 
which 15 the state in which she will enter upon an action, 
the Inflexible very large stability, and may be ex- 

pected to roll heavily in a seaway. A glance at our engraving 
this week will show that the length of the righting lever, 
G z, IS sometimes over three feet, and in one case (with 
certain stores consumed) nearly four feet, whereas not one 
of all the typical curves given in our last number gives a 
Gz that much exceeds three feet, while all but one are 
much below that. It is true that the admission of water 
at the ends may have a perceptible effect in diminishing 
the rolling, but it would be premature to presume any 
great results in this respect. And apart altogether from 
the rolling of the ship, every seaman, including Admiral 
Boys, must be well aware that the ends of the steadiest 
ships in the world get much exposed by the mere falling 
away of the water m a seaway. With regard to Admiral Boys 
other assumptions they are more out of our province, but we 
may remark that the enunciation of such views by a high 
officer of the Admiralty is calculated to fill common minds 
with astonishment and apprehension. Naval architecture, 
instead of being a complex and difficult branch of science, 
would be of all arts the most simple and easy, if all that 
had to be done were to keep safe the under-water parts of 
ships that never rollj to encounter projectiles that cannot 
fuffil the object for which they are employed ; and to 
engage vessels armed m the most suitable manner, and 
managed in the most suitable way, to let us escape * 

The conclusions wc have arrived at are, that the 
Inflesnble is not a safe ship for battle in her present state , 
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that the objecdoDs brought against her have been much 
too lightly treated ; and that the disclosure of her 
condition^ with the circumstances that have followed it, 
have excited just surpnse and dissatisfaction. The 
subject must be anxiously watched through its future 
stages. 


T//£ NEW METEOROLOGICAL COUNCIL 

T H F- final stage of the labours of the Treasury Com- 
mittee, to which we have made frequent reference, 
has now been reached. The Royal Society has been 
appealed to to nominate the new council ; they have done 
so, and the Government has accepted the nominations, 
which are as follows , — Prof. H. J. S Smith, Savilian 
Professor of Geometry in the University of Oxford and 
Keeper of the University Museum (Chairman) ; Prof. 
Stokes, Lucasian Professor of Mathematics in the Uni- 
versity of Cambridge, and Secretary of the Royal Society j 
Ur. Warren de la Rue, Mr. F GaJton, and Gen Strachey, 
Member of the Indian Council In addition to these 
there is Capt Evans, the Hydrographer of the Navy, as 
an ex-officio member. 

The new Meteorological Council, then, like the old 
Meteorological Committee, is composed of Members of 
the Royal Society, who severally hold distinguished 
positions in special departments of science, and who 
collectively represent considerable administrative ability. 
The addition to the new Council of two distinguished 
mathematicians and physicists, such as Professors Smith 
and Stokes, will be generally regarded with satisfaction, 
particularly when it is considered that it is to the mathe- 
matician and physicist that meteorologists must always 
look for information and guidance on many matters 
alTecting the intricate and difficult problems with which 
they, in the position the science has attained, must now 
deal. 

It IS, however, matter of general surprise among meteoro- 
logists, or we should rather say of wide-spread regret, 
that the New Council will resemble the old Committee in 
hriving no meteorologist upon it. The omission, so far as 
concerned the Meteorological Committee, was a serious 
one, and led to mistakes , so far as concerns the new one 
It will be well if it docs not seriously mar its usefulness 
and retard the foundation of the future science of physical 
meteorology. At the same time it is only just to point 
out that because the science is of the future, the choice of 
the Royal Society was small, and that considerations not on 
the surface may have had to be borne in mind However 
this may be, there is no doubt that the Royal Society and 
the new Council have accepted a great responsibility, and 
that the action of the latter will be most keenly watched. 
The Royal Society, in a report to the Government, has 
stated — 

“ The Council of the Royal Society i:: of opinion that 
the most practical method of advancing meteorology is 
to endeavour by refsearch and experiment to place that 1 
science on a firm basis. They are also of opinion that | 
this can be done only by the devotion of the time of 
scientific men to the necessary research and experi- 
ment.” 

Men of science, therefore, will be justified in looking 
both for research and experiment from the new council 


m addition to the dreary piles of observations which have 
cumbered all scientific libraries for the last half-century. 

And here is the rub. Will the busy—not to say 
already over-worked — members of the Council adopt this 

practical method,” and conduct researches ? or do they 
propose to content themselves by going into the market 
with the 1,000/ which is given for research^ and, be it 
remarked, not for mere observations ? In the latter case 
it IS to be hoped that their advances will be met In no 
narrow spirit ; for if the new council only fosters research 
and experiment, it will be a great gain, 

While, on the one hand then, we have a right to expect 
results of a high order from the new Council, on the 
other we are glad to see they are to he no longer an un- 
paid body. Besides the 1,000/ devoted to research there 
15 another 1,000/. devoted to the payment of the members, 
This sum is to be spent partly in retaining fees and partly 
in payment for attendance. 

The vote asked for the present year and agreed to on 
Tuesday ib 10,000/., and the Secretary of the Treasury 
then stated that the Committee had recommended an 
expenditure of a year by the Meteorological 

Council, and, in the judgment of the Treasury, the 
recommendation was one that ought to be adopted. A 
supplementary vote will be asked for this at an early date. 

As regards the meteorological societies, on whom must 
devolve the practical working out of the large problem 
of the comparative climatology of the various districts 
of the United Kingdom— the working out of this pioblem 
being beyond the scope of the operations of the New 
Council just as certainly as it is beyond the resources 
originally placed at its disposal — we cannot but suppose 
that the Government have, in handing over the adminis- 
tration of the meteorological grant to the New Council, 
made provision that a portion of the additional 4,000/. 
will be spent in adequately aiding these societies in doing 
important national work which they are in a position to 
do so economically, and which, judging from the past, 
they can do so effectively. 

This now seems to be the Treasury view, for m the 
warm debate very properly raised by the Scotch members 
in favour of the claims of the Scottish Meteorological 
Society, Mr, W. H. South stated that, as to the tests that 
ought to be applied in such cases, special regard ought to 
be paid to two points. The object to be attained ought 
to be distinctly national, and not one in which particular 
individuals or classes were concerned, and security ought 
to be taken that the persons who sought assistance were 
contributing largely to promote the object in view. There 
is no doubt that the Scottish Society satisfies both these 
requirements. 

The Chancellor of the Exchequer also stated that it 
would be for the Couricil to consider how far they could 
avail themselves of the services of the Scottish Meteo- 
rological Society in the conduct of their business, and on 
what terms that assistance should be rendered. 

The Council have lost no time in entering upon their 
duties, and it is devoutly to be wished that some sign 
may soon be given that if its constitution is not what 
was generally looked for, it is still well qualified to dis- 
charge Its functions and to merit the confidence of 
meteorologists, although they have had so little to say 
to Its appomtint'iiJ. 
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THE POLARIS " EXPEDITION 
Na^ahve pf the North Polar Expedition U.S. Skip 
" Polaris *' Captain Charles Francis Hall^ Commanding 
Edited under the Direction of the Hon. G, M. Robesooi 
Secretary of the Navyp by Rear-Admiral C H. Davis, 
U.S.N. U.S. Naval Observatory, 1876. (Washington : 
Government Printing-office, 1876) 

T ^IS is a handsQme record of one of the most 
memorable, and in some respects most successful 
of Arctic expeditions. Though dated 1876, a note dated 
March, 1S77, is prefixed, stating that the concluding 
chapters have been prepared by Prof. J. E Nourse. We 
have already (vol. viii., 217, 435 and passim) given so full 
details concerning this expedition that we need do little 
more now than notice the publication of this record by the 
U S. Government. It contains a full general narrative of 
the expedition drawn up not only from the official records 
of the responsible officers, but from the diaries kept by many 
of the subordinate officers and men, many of the latter 
being unusually intelligent. Indeed it formed part of the 
instructions to the expedition in its outset that as many 
of the officers and men as were able should keep diaries, 
which were to be handed over to the U S Government 
on the retuin of the expediu a praiseworthy feature, 
we think, which might be advantageously copied by all 
similar expeditions. 

Captain Hall himself is spoken of justly in the narrative 
in the highest terms of praise. His enthusiasm for 
Arctic exploration had become almost a religion with 
him, and had he lived there seems little doubt that much 
more would have been accomplished than even there was. 
He bad qualified himself by two long residences among 
the Esquimaux for enduring all the hardships incident to 
Polar exploration ; and while his main aim was geogra- 
phical discovery he had a sufHcient knowledge of and love 
for science to induce him to do all in his power to look 
after its interests in connection with his expedition. To 
quote the work before us, Hall possessed judgment and 
sagacity altogether too large and comprehensive not to 
be fully alive to the importance of its promotion; and not 
to know that every accession, whether of law or fact, to 
its domain, tended to the benefit of mankind." We 
believe that the narrative of Hall's second residence 
among the Esquimaux will shortly be published for the 
first time. 

The present work will correct some misconceptions that 
became current at the time that the news of the fate of 
the Polans expedition reached this country. It was 
stated, for example, that the ship was not well fitted for 
her work ; but the fact is that everything was done to 
strengthen her and otherwise adapt her for the special 
work she had to do that the United States naval authori- 
ties could suggest. Hall himself said that no better 
equipped expedition ever set out for the Pole. The expe- 
dition was in every sense a government one, 50^000 dollars 
having been appropriated for it, and it was governed by 
the naval discipline of the United States. True, this 
latter point docs not seem to have been rigidly carried 
Out, Hall himself not having been a naval officer, and 
perhaps a Uttle too soft to be so stnet as he ought to have 
been. Explicit, but sulficienUy elastic instructions were 
given him, and the scientific instructions prepared by 
the United States National Academy are given in the 


Appendix. The latter are exceedingly detailed and care- 
fully drawn up, and embrace every department of science. 
The scientific results of this expedition are, we believe, 
of very great importance, and we are glad to learn that 
a portion of them, at least, have just been published by 
the chief of the scientific staff, Dr. Emil Bessels. 

The idea of the expedition was due solely to CapL 
Hall, and it was only through his enthusiastic agitation 
that the United States Government were persuaded to 
equip it. His death was a great loss to the cause of 
Arctic exploration, and we may say to science ; and it is 
aielief to find th.it after rigid inquiry on the part of the 
Government u has been concluded that his death arose 
from purely natural causes Our readers may remember 
that a handsome tablet was placed at the head of his 
grave by our own recent expedition. 

The present volume, we have said, is a handsome one, 
and compares favourably with the unattractive blue-books 
issued by our own Government in simihar cases. There 
are a large number of attractive illustrations and maps, 
the former, however, executed by a very roundabout 
process , they are wood-engravings painted in oil from 
original sketches by Mr, Emil Schumann and Dr. Bessels, 
photographed on wood and engraved. One may be 
inclined to fear that their truthfulness will be apt to 
suffer during ihis long process. A very fine life-likc 
portrait of Capt, Hall forms a frontispiece. 

POLLUTION OP RIVERS 
A Treatise on the La’io Relatin^^ to the Pollution ana 
Obstruction of Watercourses^ ioj^eiher with a Brief 
Summary of the Vaftous I^ources of Rivers Pollution, 
By Clement Higgins, M A., F.C.S , Darns ter-at-Law. 
(London : Stevens and Haynes, Law Publishers, Dell 
Yard, Temple Bar, 1877 ) 

T he pollution and obstruction of rivers by sewage 
and the refuse of manufacturing processes is, in 
a country like this, densely populated and depending 
mainly on its manufactures, a matter of the gravest im- 
portance, justifying indeed, a saying of E.'irl Deaconsfield’s, 
which has met with a good deal of ridicule, that the 
motto of Ills government should be sauitas sam latum 
omnia saniias. We have on the one hand to preserve as 
rigidly as possible the purity of our streams, and on the 
other to interfere as little as can be with those manu- 
factures which are so great an element in the production 
of our national welfare. 

It 15 now some years since the Government issued a 
Royal Commission to inquire into the best means of 
cairying out the problem, and that the matter is now in 
a fair way to solution is mainly due to the labours of 
the late Commission, of which Dr. Frankland was the 
chemical member. 

The five Reports presented by it to Parliament, take 
rank, indeed, as a classical research into the subject, and 
have an interest to countries other than our own. The 
Rivers Pollution Act of 1S76 is based on the recom- 
mendations of the Commission, and it is not too much 
to say that without them legislation would have been 
impossible. 

The Att in question constitutes four classes of offences 
as follows . — To pass into any stream (i) any solid matter 
80 as to interfere ¥rith its due flow, or to pollute its waters ; 
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(2) any sewage matter ; (3 any poisonous, noxious, or 
polluting liquid /rom any manufacturing process ; and 
(4) any poisonous, noxious, or polluting solid or liquid 
matter from any mine. 

Mr, Higgins justly remarks that "the successful work- 
ing of the Act will much depend upon the meaning of the 
word ^ polliififtji ' as therein used, by those with whom Us 
interpretation rests/' In order to understand the drift of 
this remark it is necessary to o'bserve that the Act of 1876 
Tirtually gives no standard of purity, though the Commis- 
sion of 1S6S recommended an extensive and somewhat 
stringent list of standards. We think that on the whole 
the Act is right in the omission, as a suggestion made by 
Mr. Crookes in his evidence before the House of Lords in 
1S73, namely, " that the river itself should be the standard 
of purity, and that no liquid should be allowed to be sent 
into a river if the liquid contains a greater percentage of 
impurity than the river itself/' seems to be a very feasible 
standard and one easily and quickly referred to. Again, 
as Mr. Crookes pointed out, the standard would naturally 
improve, as nothing worse than the river at any given 
point would enter it, whence in the course of nature 
amelioration would ensue, while the process being gradual 
would give the manufacturer or township time to improve 
their waste or sewage, and one of the most disastrous 
sources of trouble the injury to the water-course from the 
casting into it of solid refuse would be at once prohibited; 
as would pollution by actually poisonous matter, such as 
arsenical and other liquids. 

It appears to us that guided by co?npfteni chemical 
evidence there ought to be no difficulty m obtaining legal 
decisions as to the polluting or harmless character of any 
liquid that may be called in [question, while as to solid 
matters, of any kind whatever, the mere fact of their entry 
into a stream ought to be an offence without reference to 
their character. On the whole we think the act, though 
perhaps partaking too much of the "pennissive" cha- 
racter, which is so prominent a feature of modem legisla- 
tion, to be one which, if conscientiously used with due 
consideration to the facts of each individual case ought 
to work great good. In the race for wealth we are 
perhaps too little apt to think of the future. The brooks 
and running streams like the land we live on are not ours 
to do as we like with, but like an entailed estate are only 
held in trust for the next heir, and like national or family 
honour should be handed down to posterity pure and 
unsullied. 

Mr Higgms has devoted great care to his treatise on 
the Act, and his chemical training has evidently stood 
him m good stead, the numerous references to cases 
bearing on the various points show a laborious study of 
the legal aspects of the case and will add greatly to the 
value of the work in the eyes of the legal profession, for 
whose information it is primarily intended. 

R. J. Friswbll 

OUR BOOK SHELF 

The Cradle of the Blue Nile , a Visit to the Court of 

King John of Ethiopia By E. A- De Cosson, 

F.RIG.S. Two vols. With Map and Illustrations. 

(London : John Murray, 1877.) 

Although Mr. De Cosson did not go over any new 
ground in his tour, and although he was unable even to 


carry out his original plan, we are sure that most readers 
will And much that is new and certainly interesting in his 
volumes. He went slowly southward from Massowah to 
Lake Tzana, north-west to the lower Bahr-el-Azrek, down 
the Nile to Berber, and across to Saakim. He won the 
favour of King John, of whom he speaks as an able, well- 
meaning ruler, and was thus able to see much of the life 
of the people, and learn much of the antiquities and the 
character of the country that otherwise he would have 
missed. To any one wishing to obtain an attractive 
account of the past history and present condition of 
Abyssinia, we strongly commend Mr De Cosson's work. 

The Tiber and its Tributaries^ their Natural History 
and Classical Associations By Strother A Smith, 
M.A. Map and Illustrations. (London ' Longmans 
and Co., 1877 ) 

The idea of tins work is, we think, a happy one, and its 
execution successful. The object is to gather under one 
head everything of interest relating to the Tiber This has 
necessarily involved a great amount of research, and the 
result will be welcomed both by the student of history, 
the " scholar,” and the geographer Considerable space 
is devoted to the inundations of the Tiber, and also to its 
birds and its Ashes. Two nicely- coloured plates are 
devoted to the mursena, the mullet, the lamprey, and the 
sturgeon. The Tay, at Perth, we should inform Mr. 
Smith, IS no more an "estuary” than the Thames at 
London Bridge, unless the word is applied to all that part 
of a river reached by the tide. 

A Short Account of the Principal Geometrical Methods 
of Approximating to the Value of For the Use of 
Colleges and Schools. By the Rev. G Pine, M.A. 
(Macmillan, 1877 ) 

Elements of Geometry Based on Euclid. Book I For 
Elementary and Middle Class Schools. By E Atkins, 
B Sc. Collins's School Scries. (Glasgow Collins, 1877 ) 
Takunetiy Concrete Geometry in Three Lessons Ac- 
cessible, Jnauesnble, Incalculable Translated by D. 
W. Gwynne, M.D., from the French of E Lagout 
(Glasgow Collins, 1877 ) 

The little pamphlet Arst named does not attack the problem 
from the circle-squarer's point of view — the use of the word 
"approximating" sufficiently points this out — but gives an 
interesting account of what was done for the question 
between tne times of Archimedes and Huyghens. A few 
elementary propositions lead up to what was attempted 
by Willebrord Snell ("Cyclometricus," 1621) and elegantly 
ejected by Huyghens Mr. Pirie's object is to correct 
what he deems a defect in our present works on Trigono- 
metry, and to supply a few simple propositions " on the 
threshold of the subject” We can recommend the book 
as one suitable for '^ing put into the hands of sixth form 
pupils A few references are supplied to fuller sources of 
information upon the quadrature of the circle 

Mr. Atkins’s book seems to differ but lutle from the 
ordinary forms of Euclid as now printed. One feature 
IS the addition of short side-notes drawing attention to 
the objects 0/ the successive steps of the construction and 
proof. There is a short coUecdon of sixty exercises 
grouped under the propositions upon which they depend. 
Some of these appear to us wrongly placed, and a few 
incorrectly printed. The work is neatly got up and of a 
handy form. 

If all that is said of takimetry by its admirers be true 
a revolution in mathematical instruction may be speedily 
expected. " With one hundred lessons of takimetnc 
instruction any one can very well learn geometry, algebra, 
arithmetic, and mechanics.'' " The classical geometry of 
Euclid disguises its object^ its utility, and thus, for a con- 
siderable tune, yields a Imren and discouraging result, 
whilst takimetry ts able, on the other hand, to produce 
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the miracle of an astonishing progress.” In the Funda- 
mental Takimetry (introductory to Takitechny) objects 
are classified into square, round, pointed, and truncated 
forms The three lessons of Takimetry arc (i) equiva- 
lence ; ( 2 ) resemblance ; ( 3 ) the three squares of a right- 
angled triangle ” Euc.,” 1 . 47) The subject requires 
only three lectures, each of an hour’s duration. Amongst 
the subjects for measurement are the accessible, the in- 
accessible, and the incalculable (/ those which depend 
upon the circle). There is much that is good in this book, 
though in its present form it is overweighted with a mass 
of extraneous matter By aid of the prettily-coloured 
figures (there are models, also, we aie told, to accompany 
the book) a considerable knowledge of mensuration, we 
think, might be imparted even to dull boys We could 
take exception to the translation in iiiany places 


LETTERS TO THE EDITOR 

\Tht Ed%ior does not hold ktmsel/ responsible for opinions expressed 
by hu correspond^is Neither ean he an Jet take lo return^ 
or to correspond with the writers of rejected manuscripts 
No notice is taken of anonymous communications 
The Editor urgently requests correspondents to keep their Utters as 
short as possible The pressure on his space u so great that it 

ij- impossible otherwise to ensure the appearance even of com- 
munitahons containing interesting and novel facts ] 

Museum Reform 

"J I*.” suggeal*?, under the head of '‘Museum Reform” 
(vol. xvl p i8j), the Idea of a conference of museum keepers, 
out of which a permanent union among museum oHicers might 
result I am 01 opinion that this idea la an excellent one, and 
that the administration of the museums of all countries would 
gain a great deal if an opportunity to museum oflicers were 
offered to interchange their opinions and to communicate to 
each other their different practical ex^riences. Perhaps some 
arrangements and rules might generally be accepted, e g , 
to labelling specimens, exchanging duplicates, publiiihing annual 
reports in a journal ad hoc, &c. A. 13. Meyer. 

Dresden, July 9 


Koenig’s Tuning-Forks 

The letter of Herr Koenig inserted in Nature (vol. xvu 

f h 162) did not come under my notice till July 8 On October 27 
ast year 1 counted all the 64 sets of beats in Herr Appunn's 
tonometer, one through 15, the rest through zo seconds vnth a 
pocket chronometer which was gaining less than 4 seconds a day, 
and found every set of beats perfectly true The perfection of the 
cousonances, more than ho of which I tested luechanically, by 
observing the beats that arose on flattening one of the two con- 
sonant notes, seemed to me to eliminate all possible error of 
irregular counting The suggestion now ts that the beats were 
per^clly regular and uniform, and that no exception need be 
taken to my counting, but that Herr Appunn’s pendulum was 
originally lucorrect, to such an extent that what appeared to him 
80 DcatB in 20 seconds, were only 79'27, and that my chronometer 
was not sufficient lo detect ihe error, If tins were the case all 
the numbers on Herr Appunn's tonometer would have to te 
reduced by as nearly as possible 9 in 1,000, which would make 
them agree with Herr Koenig’s. I ahaU therefore have to re-test 
the tonometer with a larger chronometer and if possible count 
each set of beats for a longer time I shall not be able to 
undertake this e^^nun^tion at present, but 1 shall not neglect 
doing so, and will inform you of the result It Is right, however, 
to say that on July 9 and io< 1 received coinmumcationa from 
Prof. McLeod showing that his Improved instrument for counting 
vibialions gave results almost exactly agreeing wiih Herr Koenig’s 
numbers. The marked difference of Ilerr Appunn's and Herr 
Koenig’s numbers will 1 hope lend to such an exammation of the 
subject as will result In an accurate determinstion of pitch (hat 
can be generally accepted. Alexander J. Elli^i 

KeniingtoD, July n 

P.S.— 1 have this morning received a letter from Herr 
Appunn, In which be tells me that the letter of Prof, Helmholtz, 


quoted by Herr Koenig, was received eleven or twelve years ago, 
and that the error of Herr Appunn’s pendulum there pointed out 
was corrected more than ten years ago He also refers me to 
PP 46-7 of Prof W Preyer's tract "Ueber die Grenzen der 
Tonwahmehmung," Jena, 1S76, in which, by a calculation ihcre 
detailed. Prof. Pieyer shows that the absolute pitch of two of 
Herr Koenig’s forks, which should have been 128 and 256, were 
129 I and 258 2; and says that *'lhe determination is as exact 
as possible, so that the first decimal place can be fully f rusted.” 
1 made another fork to be 238-4, and I know by co.nparison of 
several specimens that Koenig’s forks do not alway i npreg within 
more than 2 vibrations. A J. E, 

July 16 

On a Fiah-aheltenng Medusa 

While collecting some three weeks since on the south shore 
of Killary bay m Connemara, I observed that out of a number 
of the common Aurcha aurita moving about in a rocky inlet 
below me, one was mvanably accompanied by a small fish, of 
about an inch or an inch and a quarter in length, which had 
established itself inside of the hemispherical di c 

Occasionally the Medusa turned m its puls lions, so as to 
bring the umbrella uedermost, when the fish wci.l I shoot liastily 
out, but the Medusa had no sooner righted itself, than the fish 
returned, and seizing its opportunity, swam 111 between the 
marginal tentacles, and close up to the fringes of tl c actinostome, 
remaining distinctly visible through the pellucid dihc, 

I afterwards noticed i^everal other Aurelia similarly attcii Jed, but 
w-aa not able, unfcrtunately, to identify the fish, which mvanably 
darted off at the must distant approach of a landing-net — it 
appeared, however, so far as I could judge, to be the young at 
one of the larger species Perhaps some of your readers could 
contribute suggestions on that point 

Associations of a similar character have, I know, been fre- 
quently observed m the case of the PliysahdiU and other 
Acalephx, buL not, so fsr as 1 am aware, in connection with this 
species. F. Lawless 

The Earth and Moon 

I IIAV L only now (J uly 1 2) noticed Prof Tail’s remark respecting 
a sentence, or rathei half a sentence, which he quotes from an 
article of mine m the Cornhill Afa^aztne for June. It runs thus 
” What mathematicians call the moving force exerted by the 
earth on the moon is eighty-one times greater than the 
com spending force exerted by the moon on the cnrtli ” This 
admits of an interpretation implying gross ignorance on my part 
—Ignorance, viz , of the fact that inc moon pulls the earth juit 
.as strongly as the earth pulls the moon It also admits of an 
intcrpreialion accordant with fact, for the moving force exerted 
by the earth on each unit of mass in the moon is eighty-onc 
limes greater than the corresponding force exerted by the 
moon on each unit of mass in the earth. I do not think 
anyone is likely to believe that I made the mistake imputed to 
me by Prof. Tait, m this instance, any more than that I made 
an equally absurd blunder which he attributed to me in your 
columns several months ago, or that he hunself made the ludicrous 
blunder attributed to him (m jest) by my humorous fi lend, Prof, 
Nipher, of St. Louis Hut as a mere matter of fact, I may point 
out lliat the half-sentence quoted by him ia completed by a half 
sentence leaving no doubt as to my real meaning, and is 
immediately preceded by the stalement that ” the moon pulls 
the earth just as strongly u the eartJi pulL the moon ” 

Loi don, July I 2 Riciid. A. Proctor 


Blue and Yellow Crocuses 

KfFi- RHINO to Mr W 13. Tcgclmcicr's letter in Na'IURE, 
vol XVI p. 163, 1 can say that I unce had a pony born and bred 
on Dartmoor, which had never seen oats until it came Into my 
father's stable in the fourth year of its age, and it refosed them. 
We induced it lo eat oats by mixing them with hay and gradually 
reducing the quantity of hay until the oats predominated 

Fcr/aiice, July 10 Tug's. CuKNisir 

Japanese Mirrors 

More than eleven years ago, in February, 1866, I published 
m The Reader (since extiuct), a letter givinf^, 1 venture to think, 



228 


NATURE 


[yufy 19, 1877 


a complete explanation of the phenomena exhibited by certain 
Japanese mirrors (through a mistake bs to their nationality I called 
them Chinese) , and as your readers appear to be unacquainted 
with this, perhaps I may be'allowcd to reproduce the substance 
of my former letter In order to ascertain whether any varia- 
tions in the form of the surface of the mirror, which wai very 
slightly convex, affected the question, I looked for any distor- 
tions that might be produced m the image of the ground-glaas 
globe of a gas lamp, as the point of incidence moved across that 
portion of the polished surface on the back of which was a raised 
figure Let a and 11 be two lines on the surface immediately 
over the two edges of such a figure Then as the limb of the 
image approached a, it became flattened ; when it had passed A 
it expanded to more than Its onginal size , indeed between a and 
Ti the image was sensibly larger than when viewed from any other 
part of the mirror When the limb approached Fi it won again 
flattened, and beyond P it resumed its original dimensions. 
This clearly proves that the portion of the surface of the mirror 
between A and n was, if not actually plane, at least less convex 
than the rest of the surface , and as upon this supposition the 
figures when thrown upon a screen should appear ^^h(er than 
the rc^t of the image, which is exactly what occurs in fact, there 
can be no doubt that this is sufficient to account for the 
peculiarity in question. In all probability the miiror had 
warped in cooling, except in the thicker portions where the 
raised figures existed. J. PARNELL 

Hadham House, Upper Clapton, July 6 


Printing and Calico Printing 

Your correspondent, Mr Henry Cecil, is under a singular 
misapprehension as to the inventor of cylinder machine calico 
printing, and the date of its first practical application. Mr Isaac 
Taylor was certainly not the originator of cylinder printing ; and 
that art was developed long before he, "in 1855 or 1856 
superintended its application at Manchester " Mr, Taylor, it 
is true, obtained several patents for inventions connected with 
cylinder-printing — one, I Ibink, for a form of penlograph, and 
another for the use of (bin sheet copper instead of thick cast 
cylinders of that metal These, so far as I know, never 
succeeded in practice, and it Is highly probable ihey brought 
their gifted inventor loss instead of gain , but that result was 
not due to "the inevitable compliment of piracy ” Who the 
inventor of cylinder printing was it would be hard definitely to 
determine. Nearly a century and a half ago a patent was granted 
for an invention which embodied the [leading pnnciples of the 
modern machine, and from that time downwards the apparatus 
gradually developed and perfected in the hands of innumerable 
practical inventors. 

The Writer of Calico Printing in the 
" ENCYCL or/FpiA Britannica” 


LOCAL MUSEUMS 

T he importance of local museums is gradually but 
unmistakably forcing itself upon the country. It 
may take much nme to foster any united action, without 
which any definite progress is very improbable, but year 
by year is adding to the ranks of those who are wise 
enough to see and have influence enough to advocate 
their value as a part of the educational stock-in-trade of 
the nation We rejoice to see that Mr. Chamberlain has 
enrolled himself among their advocates in the House of 
Commons. On Monday he drew attention to the fact 
that the public expenditure for the promotion of science 
and art was exclusively confined to London, Edinburgh, 
and Dublin. The amount of the estimate this year, he 
said, for museums, art gallenes, and parks in the me< 
Iropobs amounted to nearly 400,000/., and that for 
Edinburgh and Dublin to nearly 50,000/. To those sums 
the provinces had to contribute twice over. Birmingham 
contributed about 4,000/, and had to find about 8,000/. 
a year besides for her own local art institutions. It 
might be said with truth that a national collection 
should be placed in the metropolis at the expense of 


the nation, but that argument did not apply to the 
expenditure on the public parks and still less to that 
which the Bethnal Green Museum involved. He did 
not complain of such expenditure It produced most 
admirable results, adding as it did to the pleasure 
and happiness of great masses of the people, and tending 
to elevate and refine their minds. It was, too, in some 
sort a commercial investment, as it was calculated to 
enable artisans the better to compete with those of other 
nations. What he complained of was that the principle 
had not been carried far enough. He was anxious to see 
established in every one of oui great centres of population 
and industry museums devoted to art and manufactures 
appropriate to each particular district. To show how 
highly these institutions were appreciated in the provinces, 
he mentioned that in Birmingham the local museum 
which had been established by private subscriptions was 
visited annually by 300,000 persons, and as the population 
of the town was only 370,000, the attendance was 
immensely greater than was shown by the returns of the 
number of visitors to our metropolitan institutions. 
Results equally extraordinary (ould be quoted from other 
provincial towns in which such museums existed. He 
further stated that although provincial communities were 
at present legally able to tax themselves to the extent of 
\d. in the pound for the purpose of establishing museums 
and libraries, in Birmingham all this money went to 
the free library, and they had therefore no means of 
establishing an industrial museum. 

We are glad also to see that the Government is now 
alive to the importance of this action, for, although Lord 
Sandon in his reply begged that the matter might not be 
pressed upon them at the present moment, he reminded 
the House of the great advantage which the country 
denved from the South Kensington Museum, which was 
now, in fact, a gigantic circulating museum. Almost all 
the principal objects in the museum, except those of 
great rarity or delicacy, were sent on their travels at 
different times through the provinces, and in this way 
aid was already given to local museums. The country 
derived enormous advantage from this vote. Local ex- 
hibitions were frequent, and loans from the South 
Kensington Museum for these exhibitions were very 
numerous, Eight museums had these objects sent to 
them, and a great deal had been done as the hon. gentle- 
man wished. The South Kensington authorities were 
anxious to follow that course, but he could not say 
whether they would be able next year to do more m 
that direction. Their hands were to some extent tied 
by the necessity of economy, but the matter would 
receive the best attention of the Government, and 
he hoped that next session they might be able to go 
further 

Of course, neither Mr. Chamberlain nor Dr Lyon 
Playfair allowed the subject to drop without pointing out 
that the Bntish Museum and the National Celery had no 
circulating system in operation, that in fact Lord Sandon 
was quite justified in adopting that line of argument with 
regard to the South Kensington authonties , but that 
many of the London gallenes and museums were of no use 
to the provinces. The British Museum, for instance, and 
the National Gallery were practically of no use except to 
London, yet every one knew that they contained many 
duplicates which would be most valuable to the provinces, 
and the offer of some important pictures was sometimes 
declined on behalf of the National Gallery. Nor was this 
all. Dr. Playfair pointed out that in France the Minister 
of Education was responsible for all the museums, and 
constantly sent collections into the provinces ; but in 
England, the management of the galleries was, so to 
sa^, dislocated, and not under one authority or one 
Minister. Why did he not go further and point out 
the recommendation of the Duke of Devonshire's Cqm- 
mission ? 
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IHE VELOCITY OF LIGHT ^ 

T he correct determination of the velocity of li^ht is a 
result on which so much in physical science depends 
that there is good reason for us to give a description of 
the details of the apparatus used for the purpose of ob- 
taining the exact value. Until the tune that M Cornu 
undertook experiments with this object in view the gene- 
rally received value of the velocity in question was 298,000 
kilometres per second. This depended on the experi- 
ments of M. Foucault, who used a rotating mirror on 
which the rays of light from cross-wires fell, and while 
the minor was in a certain posiiion were reflected by it 
to a concave mirror at a distance of 13 feet, having the 
revolving mirror at its centre of curvature and so fixed as 
to return the rays of light to the latter, which reflected 
them to the point of departure. While however the 
rotating mirror was m rapid motion, a ray of light re- 
flected by it to the distant mirror and back from it, 
would not, unless the passage of light were instantaneous, 
reach the rotating mirror until the latter had moved from 
its position of first reflection, and would not therefore 
return to the point of departure, but to some point near 
itp depending on the angle through winch the rotating 
mirror had moved in the time between its reflecting the 
ray to the concave mirror and the return of that ray By 
placing the cross-wires in the principal focus of a convex 
lens the rays proceed in a parallel beam, and on returning 
form an image of the wiies, removed from the wires them- 
selves, a distance depending on the angular velocity of 
the mirror and the velocity of light The cross-wires and 
their images arc rendered visible by viewing them by 
means of a diagonal reflector of plain glass in front, which 
at the same time allows sufficient light to pass through to 
illuminate them ^ 

In 1849 M Fizeau devised a method differing from 
that just described by which he measured the time a ray 
took to travel from Suresnes to Montmartre and back. 
The apparatus consisted of a toothed wheel which could 
be rotated with a known velocity, and having the teeth 
and intervals equal in size. A pencil of rays was sent 
through the interval between two teeth to a reflector 
at Montmartre 28,334 feet distant, which caused the 
ray to return on itselfi So long as the wheel is at rest 
and the rays pass through an interval, they will be returned 
through that same interval, but when the wheel turns with 
sufficient velocity a tooth takes the place of an interval 
before the ray has time to return from Montmartre and 
get through, and is therefore interrupted By rotating this 
wheel faster the next interval will take the place of the 
preceding one on the return of the ray, which will again 
get through, and so on passing and being interrupted as 
the velocity of rotation increases 

It IS obvious, then, that if we know the number of teeth 
on the wheel and the number of turns per second, say at 
the instant of reappearance of the spot of light after a dis- 
appearance, we shall know the interval between the pass- 
ing away of the ray by the edge of one tooth to its return 
by the corresponding edge of the next , and this is the time 
the ray has taken to traverse the distance to the reflecting 
station and back, and from this the velocity of light follows 
From these experiments M. Fizcau obtained a velocity 
of 315,000 kilometies °= 196,000 miles per second. 

At that time the velocity of light deduced from the 
observations of eclipses of Jupiter’s satellites, combined 
with the then accepted solar parallax, was 190,000 miles 
per second, cloacly agreeing with M. Fizeau’s result , 
later determinations of solar parallax have given a smaller 
result than former ones, and consequently the velocity 

' DtfEcmimaUon de la VitesEc de 1b Luml^re d’Bp^^^ des £ xplfncncei 
extfcui^i en 1874, entre TOb^ervatoire at MuDtlhcry " Piar M A Cifrim 
(Far** Gauthier Villars, 1H76 ) ^ 

^ From [he cxpeniiienu of M Foucault in iB6b b velocity of 398,000 kilo- 
DiotrcB = 185,157 milcB per second wbb deduced 


of light deduced Lherefrotn becomes reduced, which again 
closely agrees with M. Foucault's direct determination. 

In the year 1S74 the Council of the Pans Observatory, 
on the proposition of M. Leverner and M. Fizeau, de- 
cided on the execution of experiments for the direct deter- 
mination of the velocity of light, and offered the use of 
the scientific apparatus at the observatory for the purpose, 
together with funds for the construction of the necessary 
instruments To M. Cornu was entrusted the execution of 
the operations ; and after due consideration and experi- 
mental comparison, he adopted the method of M. Fizeau 
in preference to the revolving mirror of M. Foucault. A 
preliminary series of experiments were earned out in 1871 
and 1872, between the llcole Polytechnique and Mont 
Vali 5 rien, a distance of 10,310 meters, giving a result of 
185,370 miles per second as the velociiy of light, with a 
probable error of less than-iio M Cornu then com- 
menced more careful experiments between the Observatory 
and the Tour de Montlht^ry, a distance of 22,910 metres. 
The principle of M. Cornu’s arrangement we have 
already described, it being the same as that of M. 
Fizeau, but the details of the apparatus are somewhat 
elaborate, and in his Memoir occupy seven large sheets of 
plates , we can, however, to a certain extent describe them 
Rays of light from a highly luminous source issuing from 
a sm.Lll hole in a diaphragm, pass through a convex lens, 
and after reflection at an n-ngk of 45 from the surface 
of a plain piece of glass, are brought to a focus at the 
circumference of the toothed wheel , the light then traverses 
an object-glass of fourteen inches diameter, and the 
par.iUel rays travel to the reflecting station , here they arc 
received by an object-glass of six-inch aperture, and about 
SIX feet focal length, at the principal focus of which is a 
reflecting mirror of silvered glass. From this mirror the 
lays are returned to the toothed wheel, where an image 
is formed coinciding with the original image of the hole 
in the illuminated diaphragm, the rays if not inter- 
cepted by a tooth, pass onwards, and the greater part of 
them traverse the diagonal reflector of plain glass 
and an eyepiece beyond, through which the image 
formed by reflection from the distant station is viewed. 
So far we have given an outline of the optical part of the 
apparatus as well as we can without the use of the drawings 
by which the details can only be made intelligible. We 
next come to the toothed wheel, and here certain condi- 
tions must be fulfilled . first a velocity of rotation must 
be obtained capable of admitting a considerable number 
of orders of extinction ; secondlj, the motive power must 
be such that the observer can easily control the velocity 
of the wheel \ thirdly, there must be a means of recording 
the velocity at any instant of time The motive powei is 
a weight which drives a tram of wheels which rotate the 
toothed wheel, the latter being constructed of aluminium 
from 1^0 A rriillimetre in thickness , wheels of diderent 
diameters were used varying from 35 to 48 millimetres. 
The velocity is recorded on the surface of smoked paper 
on a roller of about one metre in circumference ai\a half 
a metre in length, turning on a horizontal axis. The 
records are made by the action of electro magnets on 
light tracers pressing against the surface of ihe smoked 
paper. The vdocity of the cylinder carrying the paper 
is such that a line 20 mm is traced in a second, and 
during each revolution the tracers are moved on hori- 
zontally 15 min One of the tracers is put into 
aclion at every second by electric communication with 
a standard clock , a second is put into action at 
every -| q second by a trembler governed by the pendulum 
of the clock , the third moves at each fortieth or four 
hundredth revolution of the toothed wheel, and the fourth 
is under the control of the observer. Each of the four 
tracers is continually in contact with the smoked surface 
of the paper, and so long as it is not moved sidewise by 
the electro-magnet, traces a continuous line round the 
cylinderi but on the passing of a current round the 
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electro- TTt a ^nctp the tracer makes a short mark at right 
angles to line, and a zig-zag line caused by the vibra- 
tion of the tracer, back to its original position ; the first 
two lines, therefore, show seconds and tenths of seconds, 
the third, the instants of completion of forty or 400 
revolutions, acrordmg to the desire of the •operator, of the 
toothed wheel ; a comparison, therefore, at once gives the 
number of revolutions per second, while on the fourth 
line are marked the instants of disappearance or reap- 
pearance of the light, and the velocities at those instants 
are then at once known. To make an experiment the 
aperture in the diaphragm is illuminated by a lime-light 
or Bonietimes with sunlight by means of a heliostat The 
necessary adjustments in the direetion of the rays of light 
to the distant station are then made by bringing the 
distant collimator into the centre of the held of the ob- 
serving apparatus, and the point of light — the luminous 
echo — IS made to accurately couicide with its original at 
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Fig I — 'P'lQ of M Ficeau'i Appaniui. 

the circumference of the toothed wheel. Particulars of 
the experiment, as to number of teeth of wheel, diiection 
of rotation, 3 cc , are entered on the paper on the cylinder, 
and the latter is then set in motion , the observer then 
sets the toothed wheel going and watches the luminous 
echo, and on its disappearing touches a key which sends 
an electric current to the electro magnet controlling the 
fourth tracer, which therefore registers the instant the 
velocity IS sufficient to cause a disappearance. As the 
velocity of the wheel increases, the luminous echo again ap- 
pears and the key is pressed ; a further increase in velocity 
causes another disappearance and so on to the higher 
orders, each of which is registered. The velocities at the 
different instants are read ofif by a micrometer to of a 
second. 

Ft IS obvious that the state of the air must have a great 
effect on the dehnition of the luminous echo, and that 
although the observatioo appears extremely simple still 


there may be large errors due to irregular refcaction of 
the air, causing a motion of the point of light, and a large 
amount of patience must be required. Two careful 
surveys showed the distance between the two stations to 
be 22909 77 metres, and the mean velocity obtaxned from 
a large number of observations after the vanous correc- 
tions were made was 300,400 metres per second of mean 
time. 

The Memoir of M Cornu contains a large amount of 
theoretical matter and formuliE of corrections which of 
course we cannot reproduce here. 

We may, however^ refer to the pnivcLpal causes of error. 
The first is a personal error depending on the sensibility 
of the eye of the observer in determining the disappear- 
ance and reappearance of the light a>t the toothed wheel, 
and also depending on the intensri:/ of the luminous 
source; secondly, accjdental inequality in the size of the 
teeth of the wheel; thirdly, irregularity of motion, 
fourthly, excenlncity of wheels ; fifthly, optical errors due 
to imperfections in the adjustment of the lenses and re- 
flector The first of these is small and can theoretically 
be reduced indefinitely by increasing the velocity of the 
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toothed wheel and thereby observing the higher orders of 
exiinciion and reappearance of the light, but M. Cornu 
desires to be rigorously exact, and therefore the effect of 
this and the other errors is carefully calculated. 

Considerable care was exercised in the choice of sta- 
tions, and those adopted were fixed upon chiefly on ac- 
count of the distance between them being more easily 
ascertained from previous triangulation. This distance 
was determined by Cassini and La Caille in 1740, the 
result being 22910 196 metres. F rom the observations of 
Dclambre the same distance was computed to be 22909*34 
metres ; and 229 lo metres, which is nearly the mean 
adopted by M. Cornu 

The corrected results of the experiments gave a velocity 
of 300,350 kilometres a second, but this was obtained in 
i air, and therefore 82 kilometres must be added to this 
result to give the velocity -uacua ; and aa the result of 
his expenments M. Cornu adopts a velocity in vacuo of 
300,400 kilometres = 186,638 miles per second of mean 
nme, with a probable error of mVii, or 300 kilometres 

If from this value we deduce ihe solar parallax, we find 
the latter to be 8'' 88 r, assuming the time required for light 
to travel from the sun to us to be 6ni. 132 sec., as obtained 
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from observations on Jupiter's satelliteB, and tbe radius of 
the earth 6378*233 kilometres. 

Again, the sun's parallax deduced from M. Cornu's 
values of the v^ocity of light in conjunction with the 
value of aberration IB, with Bradley's estimate of 2o"'25, 
8^*882, and with Struve's, of 2o"'445, 8''’798. These values 
of parallax compare favourably with determination by 
other methods, of which we give a few examples. The 
value given by the transits of Venus in 1761 and 1769 
was S'' 5776 computed by Encke, but increased to 6" 891 
by Mr. Stone on a redetermmation. By the record of an 
observation of the occult at von of Aquani on October 
I, 1672, M. Leverrier obtained 8" 8^ ; by meridian obser- 
vations of Mars at Greenwich 111 1862, 8^932 ; by the 
latitude of V^nus obtained from transits of 1761 and 1769, 
combined with present latitudes, M. Leverrier finds 8" 853 ; 
from the discussion of meridional observations of Venus 
hi an interval of 106 years S'' 859 ; by the opposition of 
Mars in i860 by M. Liais 8^760; by opposition of Flora 
in 1873 by Prof Galle 8" 873 judging from these results 
the veloaty of 186,638 miles per second is not very far 
from the mark, and the care in selection of methods and 
La computing results can scarcely be surpassed 

G M. S, 


EVOLUTION OF NERVES AND NERVO- 
SYSTEMS'^ 

N ERVE-TISSUE universally consists of two elemen- 
tary structures, vix., very minute nerve-cells and 
very minute nerve-fibres. The nerve-fibres proceed to 
and from the nerve-cells, thus serving to unite the cells 
with one another, and also with distant parts of the 
animal body. Moreover, nerve- cells and fibres, wherever 
we meet with them, present very much the same appear- 
ances. Here, for instance, is a sketch of highly magni- 
fied nerve-tissue as we find it in the human brain, and 
here is one of my own drawings of nerve-tissue as I have 
found it in the jelly-fish ; and you see how similar the 
drawings are — notwithstandiag they are taken from the 
extreme limits of the animal kingdom within which nerve- 
tissue IS known to occur. 

Nerve-cclls are usually found collected together in 
aggregates which are called nerve-centres or ganglia, 
to and from which large bundles of nerve-fibres come 
and go. These large bundles of nerve- fibres are what we 
see with the naked eye as nerves, permeating the body in 
all directions. When such a bundle of nerve-fibres 
reaches a ganglion, or collection of nerve-ccUs, it splits 
up like the end of a rope which has been teased out, and 
the constituent fibres pass into and out of the nerve-cells, 
so interlacing with one another m all directions, as here 
diagrammatically represented. More true to nature is 
this diagram, which represents a magnified section of 
human brain — the human brain being itself nothing more 
than a collection of very large ganglia. 

To explain the function, of nerve-cells and nerve-fibres, 
I must begin by explaining what physiologists mean by the 
word “ excitability." Suppose this to represent a muscle 
cut from the body of a freshly- killed animal So long as 
you do not inteifere with it in any way, so long will it 
remain quite passive, But every time you stimulate it 
either with a pinch, a bum, or, as represented in the dia- 
gram, with an electrical shock, the muscle will give a 
single contraction in response to every stimulation. Now 
it IS this readiness of organic tissues to respond to a 
stimulus that physiologists designate by the term ex- 
citability. 

Nerves, no less than muscles, present the property of 
being excitable, Suppose, for instance, that this is an- 
other muscle prepared in the same way as the last one, 
except that together with the muscle there is cut out the 

' Abalrart of %. Leclurti delivered kI the Royal IniUlunan on Friday 
evening, May 95, 1S77 Uy George J Ronianrt, M.A , F,L.S, Ac 


a/ttached nerve. Every time yon pinch, bum, or electrify 
any part of the nerve, the muscle will contract. But you 
will carefully observe there is ihis great difference between 
these two cases of response on the part of the muscle ; 
VIE., that while in the former case the muscle responded 
to a stimulus applied direcily to its own substance^ in the 
latter case the muscle responded to a stimulus applied at 
a distance from its own substance^ which stimulus was 
then conducted to the muscle by the nerve. And here we 
perceive the characteristic function of nerve-fibres, via, 
that of conducting stimuli to a distance. This is the 
function of nerve-yfir^x . but the function of nerve-crf/Zx is 
different, viz , that of accumulating nervous energy, and 
at fiUing times of discharging this energy into the 
attached nerve-fibres The nervous energy when thus dis- 
charged from the nerve-cells acts as a stimulus to the nerre- 
filM-e , so that If a muscle is attached to the end of the 
fibre it contracts on receiving this stimulus f may add 
that when nerve-cells are collected into ganglia they often 
appear to discharge their energy spontaneously, without 
any observable stimulus to cause the discharge , so that in 
all but the lowest animals, whenever we meet with appa- 
rently spontaneous action, we infer that ganglia are pro- 
bably present. But the point which most of all 1 desire you 
to keep well in mind this evening is the distinction which 
I here draw between muscle and nerve A stimulus ap- 
plied to a nerveless muscle can only course through the 
muscle by giving rise to a visible wave of contraction, 
which spreads in all directions from the seat of siimulation 
as from a centre. A nerve, on the other hand, conducts 
the stimulus without undergoing any change of shape 
Now in order not to forget this all-important distinction, 
I shall alsvays to-night speak of muscle as conducting a 
Visible wave of contraction^ and of nerve as conducting 
an invisible or molecular wave of stimuiatwn. Nerve- 
fibres, then, are functionally distinguished from muscle- 
fibres — and also, I may add, from protoplasm — by 
displaying the property of conducting invisible or molecu- 
lar waves of stimulation from one part of an organism to 
another — so establishing physiological continuity betveen 
such parts without the necessary passage of contribute 
wa%>es. 

I will now conclude all that it is necessary to say about 
the function of nervous tissue by descnbing the me- 
chanism of reflex action. Suppose this to represent any 
penpheial structure, such as a part of the skin of some 
animal, this a collection of nerve cells or ganglion, and 
this a muscle The part of the skin represented is united 
to the nerve-cells composing the ganglion by means of 
this in-coming nerve-trunk, while the nerve-cells in 
the ganglion are united to the muscle by means of this 
out-going nerve-trunk Therefore when any stimulus 
falls on the skin where this in-coming nerve-trunk takes 
Us origin, the nerve-trunk conveys the stimulus to the 
nervc-cclls in the ganglion, When the nerve-cells receive 
the stimulus they liberate one of their characteristic dis- 
charges of nervous energy, which discharge then passes 
down this ouL-going nerve and so causes the muscle to 
contract. Now this particular kind of response is called 
response by reflex action, because the stimulus wave does 
not pass in a straight line from the seat of stimulation to 
the muscle, but passes in the first instance to the gan- 
glion, and IS from it i^eflected to the muscle. This, at first 
sight, appears to be a roundabout sort of a process, but 
in reality it is the most economic process available ; for 
we must remember the enormous number and complexity 
of the stimuli to which every animal is more or less 
exposed, and the consequent necessity that arises in 
the case of highly organised ankmals of there being 
some organised system whereby these stimuli shall be 
suitably responded to. Or, to adopt a happy illustration 
of Prof. Bain, the stimuli are sy^iematised on the same 
principle as the circulation of letters by po^C is system- 
atised ; for just as in the case of the letiers there is no 
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direct communication between one street and another, but 
every letter passes first to the central office ; so the trans- 
mission of stimuli from one member of the body to 
another is effected exclusively through a centre or 
ganglion. 

Those among you who are acquainted with Mr. 
Herbert SpencePs writings are doubtless well aware how 
strong a case he makes out in favour of his theory re- 
specting the genesis of nerves. This theory, you will 
remember, is that which supposes incipient conductile 
tissues, or rudimentary nerve-fibres, to be differentiated 
from the surrounding contractile tissues, or homogeneous 
protoplasm, by a process of integration which is due 
simply to use Thus, beginning with the case of undif- 
ferentiated protoplasm, Mr. Spencer starts from the fact 
that every portion of the colloidal mass is equally excit- 
able and equally contractile But soon after protoplasm 
begins to assume definite shapes, recognised by us as 
specific forms of life, some of its parts are habitually 
exposed to the action of forces different from those to 
which other of its parts are exposed Consequently, as 
protoplasm continues to assume more and more varied 
forms, in some cases it must happen that parts thus 
peculiarly situated with reference to external forces will be 
more frequently stimulated to contract than are other 
parts of the mass Now m such cases the relative frequency 
with which waves of stimulation radiate from the more 
exposed parts, will probably have the effect of creating a 
sort of polar arrangement of the protoplasmic molecules 
lying m the lines through which ihese waves pass, and for 
other reasons also will tend ever more and more to con- 
vert these lines into passages offering less and less resist- 
ance to the flow of such molecular waves— waves of 
stimulation as distinguistied from waves of contraction. 
And lastly, when lines ofTciing a comparatively low resist- 
ance to the passage of molecular impulses have thus been 
organically estabhshed, they must then continue to grow 
more and more definite by constant use, until eventually 
they become the habitual channels of communication be- 
tween the parts of the contractile mass through which 
they pass. Thus, for instance, if such a line has been 
estabhshed between the points A and B of a contractile 
mass of protoplasm, when a stimulus falls upon A a mole- 
cular wave of stimulation will course through that line to 
II, so causing the tissue at B to contract— and this even 
though no contractile wave has passed through the tissue 
from A to B. Such is a very meagre epitome o( Mr. 
Spencer^b theory, the most vivid conception of which may 
perhaps be conveyed in a few words by employing his 
own illustration — viz , that just as water continually 
widens and deepens the channels through which it flows, 
so molecular waves of the kind we are considering, by 
always flowing in the same tissue tracts, tend ever more 
and moie to excavate for themselves functionally dif- 
ferentiated lines of passage When such a line of pas- 
sage becomes fully developed, it is a nerve-fibre, distin- 
guishable as such by the histologist , but before it arrives 
at this Its completed stage— ? , before it is observable 
as a distinct structure — Mr. Spencer calls it a 'Mine of 
discharge^' 

Such bj.ing the theory,*! will endeavour to show how it 
is substantiated by fads. And here it becomes neces- 
sary to refer to my own work. You are all, I suppose, 
acquainted with the general appearance of a Medusa, or 
jelly. hsh The animal presents the general form of a 
mushroom. The organ which occupies the same position 
as the stalk does in the mushroom is the mouth and 
siomach of the Medusa, and is called the polypite ; while 
the organ which resembles in shape the dome of the 
mushroom constitutes the main bulk of the animal, and 
IB called the swimming-belL Both the polypite and the 
BWinmmg-bell are almost entirely composed of a thick 
transparent and non-contraciile jelly , but the whole sur- 
face of the polypite, and the whole concave surface of the 
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bell, are overlaid by a thin layer or sheet of contractile 
tissue. This tissue is not exactly protoplasm and not 
exactly muscle, but something between the two. It con- 
stitutes the earliest appearance in the animal kingdom of 
anything resembling muscular tissue. The thickness of 
this continuous layer of incipient muscle is pretty uniform, 
and IS nowhere greater than that of very thm paper. The 
margin of the bell supports a senes of highly contractile 
tentacles, and also another senes of bodies which are of 
great importance for us to-night. These are the so-called 
marginal bodies, which are here represented, but the 
structure of which I need not describe. Lastly, it may 
not be superfluous to add that all the Medusae are loco- 
motive. The mechanism of their locomotion is very 
simple, consisting merely of an alternate contraction and 
relaxation of the entire muscular sheet which lines the 
cavity of the bell. At each contraction of this muscular 
sheet, the gelatinous walls of the bell are drawn togelhei , 
the capacity of the bell being thus diminished, water is 
ejected from the open mouth of the bell backwards, and 
the consequent reaction propels the animal forwards. In 
these swimming movements systole and diastole follow 
one another with as perfect a rhythm as they do in the 
beating of a heart. 

The question as to whether the MeduscE possess a 
nervous system is a question which has long occupied the 
more or less arduous labours of many naturalists. Until 



lately, '^however, there has been so little certainty on the 
subject that Prof. Huxley — himself one of the greatest 
authorities on the group — thus defined the standing of 
the question in his “ Classification of the Animal King- 
dom "No nervous system has yet been discovered 
m any of these animals ** The cause of this uncer- 
tainly 15 to be found m the fact chat the transparent 
and deliquescent nature of the tissues of the Medusse 
renders adequate microscopical observation in their 
case a matter of extreme difficulty ; so much so that, 
looking to the quantity and quality of the labour which 
has been bestowed on the question, I doubt whether the 
latter would ever have been satisfactorily settled by the 
histological methods alone. But those of you who were 
present at my lecture last year will no doubt remember 
that by employing methods other than the histological, I 
was able to set this long-standing question finally at rest 
For you will no doubt remember my having told you that 
on merely cutting off the extreme marginal nm of the 
bell I was surprised to find that the previously active 
motions of the animal suddenly and entirely ceased ; 
the paralysis caused by this simple operation was instan- 
taneous, enduring, and complete. On the other hand, 
you may remember, the severed margin which had just 
been taken from the swimming- bell invariably continued 
its rhythmical motions with a vigour and a pertinacity 
not in the least impaired by its severance from the mam 
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organism. For hours, and even for days afber the opera- 
tion, these motions persisted ; so that the contrast between 
the death-like quiescence of the mutilated swimmini'- 
bell and the acbve contractions of the thread-like portion 
which had just been removed from its margin, was a con- 
trast as striking as it is possible to conceive. 

These experiments, then, conclusively proved that in 
the marginal rim of the Medusx there is situated an in- 
tensely localised system of nervous centres, or ganglia, 
to the functional activity of which the rhythmical motions 
of the swimming-bell are exclusively due. 

{To be continued,) 


ON ELEMENTARY INSTRUCTION IN 
PHYSIOLOGY^ 

'^HE chief ground upon which I venture to recommend 
that the teaching of elementary physiology should 
form an essential part of any organised course of instruc- 
tion in mailers pertaining to domestic economy, is that a 
knowledge of even the elements of this subject supplies 
those conceptions of the constitution and mode of action 
of the living body and of the nature of health and disease, 
which prepare the mind to receive instruction from sanitary 
science 

It IS, I think, eminently desirable that the hygienist and 
the physician should find something in the public mind 
to which they can appeal , some little stock of universally 
acknowledged truths, which may serve as a foundation for 
their warnings, and predispose towards an intelligent 
obedience to their recommendations. 

Listening to ordinary talk about health, disease, and 
death, one is often led to entertain a doubt whether the 
speakers believe that the course of natural causation runs 
as smoothly in the human body as elsewhere Indications 
are too often obvious of a strong, though perhaps an un- 
avowed and half unconscious, undercurrent of opinion 
that the phenomena of life are not only widely different 
in their superficial characters and in their practical 
importance, from other natural events ; but that they do 
not follow in that definite order which characterises the 
succession of all other occurrences, and the statement of 
which we call a law of nature. 

Hence, I think, arises the want of heartiness of belief 
in the value of knowledge respecting the laws of health 
and disease, and of the lorcsight and care to which know- 
ledge is the essential preliminary, which is so often 
noticeable ; and a corresponding laxity and carelessness 
in practice, the results of which are too frequently 
lamentable. 

It is said that, among the many religious sects of 
Russia, there is one which holds that all disease is 
brought about by the direct and special interference of 
the Deity, and which, therefore, looks with repugnance 
upon both preventive and curative measures, as alike 
blasphemous interferences with the will of God Among 
ourselves, the " Peculiar People are, I believe, the only 
persons who hold the like doctrine in its integrity, and 
carry it out with logical rigour. But many of us .-ire old 
enough to recollect that the administration of chloroform 
in assuagement of the pangs of childbirth was, at its 
introduction, strenuously resisted upon similar grounds. 

1 am not sure that the feeling, of which the doctrine to 
which I have referred is the full expression, docs not he at 
the bottom of the minds of a great many people who would 
yet vigorously object to give a verbal assent to the doctnne 
Itself, However this may be, the main point is that 
sufHcient knowledge has now been acquired of vital 
phenomena to justify the assertion that the notion that 
there is anything exceptional about these phenomena 
receives not a particle of support from any known fact. 

■ A paper read at tha Doineilic Economy Cun^rcbBi by Prof Huxley, 


On the contrary, there is a vast and an increasing mass 
of evidence that birth and death, health and disease, are 
as much parts of the ordinary stream of events as the 
rising and setting of the sun, or the changes of the moon ; 
and that the living body is a mechanism the proper work- 
ing of which we term health ; its disturbance, disease ; 
Its stoppage, death The activity of this mechanism is 
dependent upon many and complicated conditions, some 
of which are hopelessly beyond our control, while others 
are readily accessible and are capable of being indefinitely 
modified by our own actions, The business of the hy- 
gienist and of the physician is to know the range of these 
modifiable conditions, and how to influence them towards 
the maintenance of health and the prolongation of life ; 
the business of the general public is to give an intelligent 
assent and a ready obedience based upon that assent, to 
the rules laid down, for their guidance by such experts. 
But an intelligent assent is an assent based upon know- 
ledge, and the knowledge which is here in question means 
an -icquaintance with the elements of physiology. 

It IS not difficult to acquire such knowledge. What is 
true, to a certain extent, of all the physical sciences, is 
eminently characteristic of physiology — the difficulty of 
the subject begins beyond the stage of elementary know- 
ledge, and increases with every stage of progress While 
the most highly trained and best furnished intellect may 
find all its resources insufficient when it strives to reach 
the heights and penetrate mio the depths of the problems 
of physiology, the elementary and fundamental truths can 
be made clear to a child 

No one ran have any difficulty in comprehending the 
mechanism of circulation or respiration, or the general 
mode of operation of the organ of vision ; though the 
unravelling of all the minutuc of these processes may, 
for the present, baffic the conjoined attacks of the most 
accomplished physicists, chemists, and mathematicians. 
To know the anatomy of the human body, with even an 
approximation to thoroughness, is the work of a life, but as 
much as is needed for a sound comprehension of element- 
ary physiological truths may be learned in a week. 

A knowledge of the elements of physiology is not only 
easy of acquirement, but it may be made a real and 
practical acquaintance with the facts, as far as it goes. 
The subject of study is always at hand in oneself. The 
principal constituents of the skeleton, and the changes of 
form of contracting muscles, may be felt through one's 
own skin. The beating of one’s heart, and its connection 
with the pulse may be noted, the influence of the valves 
of one's own veins may be shown , the movements ol 
respiration may be observed , while the wonderful pheno- 
mena of sensation afford an endless field for curious and 
interesting self-study The pnek of a needle will yield, in 
a drop of one’s own blood, material for microscopic 
observation of phenomena which lie at the foundation of 
all biological conceptions , and a cold, with its concomitant 
coughing and sneezing, may prove the sweet uses of 
adversity by helping one to a clear conception of what is 
meant by “ reflex action.” 

Of course, there is a limit to this physiological self- 
examination. But there is so close a solidarity between 
ourselves and our poor relations of the animal world, that 
our inaccessible inward parts may be supplement^ by 
theirs A comparative anatomist knows that a sheep's 
heart and lungs, or eye, must not be confounded with 
those of a man , but so far as the comprehension of the 
elementary facts of the physiology of circulation and of 
respiration and of vision goes, the one furnishes the 
needful anatomical data as well as the other. 

Thus, It IS quite possible to give instruction in elemen- 
tary physiology in such a manner as not only to confer 
knowledge, which, for the reason I have mentioned, is 
useful in Itself, but to serve the purposes of a training in 
accurate observation, and la the methods of reasoning of 
physical science. But that is an advantage which I 
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mention onlv incidentally as the present conference does 
not deal with education in the ordinary sense of the word 

It will not be suspected that I wish to make physio- 
lof^ists of all the world. It would be as reasonable to 
accuse an advocate of the three R'a of a desire to make 
an orator, an author, and a mathematician of everybody. 
A stumblin)^ reader, a pot-hook writer, and an arith- 
metician who has not got beyond the rule of three, is not 
a person of brilliant acquirements ; but the diderence 
between such a member of society and one who cannot 
either read, write, or cipher is almost inexpressible ; and 
no one nowadays doubts the value of instruction, even if 
it ^oes no further. 

The saying that a little knowledge is a dangerous thing 
is, to my mind, a very dangerous adage If knowledge 
IS real and genuine, I do not believe that it is other than 
a very valuable possession, however infinitesimal its 
quantity may be Indeed, if a little knowledge is 
dangerous, where is the man who has so much as to be 
out of danger ? 

If William Harvey's life-long labours had revealed to 
him a tenth part of what may be made sound and real 
knowledge to our boys and girls — he would not only have 
been what he was, the greatest physiologist of his age, 
but he would have loomed upon the seventeenth century 
as a sort of intellectual portent. Our little knowledge 
would have been to him a great, astounding, unlooked-for 
vision of scientific truth 

I really see no harm which can come of giving our 
children a httle knowledge of physiology. But then, as I 
have said, the instruction must be real, based upon ob- 
servation, eked out by good explanatory diagrams and 
models, and conveyed by a teacher whose knowledge has 
been acquired by study of the facts, and not the mere 
catechismal parrot-work which too often usurps the place 
of elementary teaclnng, 

It iSj I hope, unnecessary for me to give a formal 
contradiction to the silly fiction, which is assiduously 
circulated by fanatics who not only ought to know, but 
do know, that their assertions are untrue, that I have 
advocated the introduction of that experimental discipline 
which 15 absolutely indispensable to the professed physio- 
logist, into elementary teaching. 

But while I should object to any experimentation which 
can justly be called painful, for the purpose of elementary 
instruction, and while, as a member of a late Royal 
Commission, I gladly did my best to prevent the infliction 
of needless pain for any purpose, I think it is my duty 
to take this opportunity of expressing my regret at a 
condition of the law which permits a boy to troll for pike, 
or set lines, with live frog bait, for idle amusement , and, 
at the same time, lays the teacher of that boy open to 
the penalty of fine and imprisonment if he uses the same 
animal for the purpose of exhibiting one of the most 
beautiful and instructive of physiological spectacles, the 
circulation in the web of the foot No one could Under- 
take to affirm that .1 frog 15 not inconvenienced by being 
wrapped up in a wet rag, and having his toes tied out , 
and it cannot be denied that inconvenience is a sort of 
pain But you must not inflict the least pain on a 
vertebrated animal for scientific purposes (though you 
may do a good deal in that way for gain or for sport) 
without due licence of the Secretary of State for the 
Home Department, granted under the authority of the 
Vivisection Act. 

So It comes about, that in this present year of grace 
1S77, two persons may be charged with cruelty to animals. 
One has mipalcd a frog, and suffered the creature to 
wnthe about m that condition for hours; the other has 
pained the animal no more than one of us would be 
amed by tying strings round his fingers, and keeping 
im in the position of a hydropathic patient. The first 
offender says, “ I did it because 1 find fishing very 
amusing," and the magistrate bids him depart' in peace; 


nay, probably wishes him good sport. The second pleads, 
** 1 wanted to impress a scientific truth, with a distinct- 
ness attainable in no other way, on the minds of my 
scholars," and the magistrate fines him five pounds. 

I cannot but think that this is an anomalous and not 
wholly creditable state of things. 

OCr/^ ASTRONOMICAL COLUMN 

D'Arrest's Comb-t.^M. Leverner notifies the dis- 
covery of the periodical comet of D’Arrest by M Coggia 
at Marseilles, on the Sth inst , nearly in the position 
assigned by M Leveau's calculations. It was also 
detected at Florence by M Tempel, on the loth. 

The comet was discovered by the late Prof. D'Arrest at 
Leipsic on June 27, 1851, and observed till October 6. 
The elliptical character of ihe orbit was pointed out by 
the discoverer early in August, and his conclusions were 
verified by the calculations of Vogel and Villarceau 
shortly afterwards, the latter astronomer commencing, 
while the comet was yet undti obsc^ivation, a senes of 
elaborate computations of the effect of planetary per- 
turbations upon Its motion, which were continued by him 
until taken up by Leveau With the aid of Villarceau's 
ephemendes the comet was detected on its ensuing return 
to perihelion at the Royal Observatory, Cape of Good 
Hope, and observed from December 5, 1857, to January 
iS, 1858 Oudemans, in a memoir published by the Royal 
Academy of Sciences at Amsterdam in 1S54, had also 
earned forward the elements to this appearance, his results 
indicating that while the normal positions of 1851 were 
best represented by a mean motion which would bring the 
comet to perihelion again on December 5, 1857, there yet 
remained an uncertainty to the extent of eighty-five days 
in the length of the revolution Villarceau, in the Comptes 
Rendus dt VAcadhme des December 6, 

considered the period fixed within narrower limits, one of 
his sets of elements assigning November 28, 1857, fur the 
next peiihelion passage, on which day the Cape observa- 
tions show that It actually occurred. At the second return 
in the spnng of 1864 the comet was not observed, and a 
very heavy work was involved in the preparation of an 
ephemens for 1S70, owing to the large perturbations due 
to the action of Jupiter in 1861, the comet having in April 
of that yeax approached the planet within 0*36 of the 
mean distance of the earth from the sun, and the two 
bodies remaining in proximity for a considerable time ; 
it was therefore necessary to determine the elfect of this 
near approdeh to the most powerful of the planets with 
every possible precision, a long work successfully accom- 
plished by Leveau, who found on continuing the calcula- 
tion of ihe perturbations of Ju^ller, Saturn, and Mars, to 
June, 1870, the following material changes m the elements 
at ihc perihelion passage 111 November, 1857. 

Long, of renhelion —432 Angle of EccentriciLy - 1 52 

,, Ascend Node — 2 12 Mean anoin.ily ... + 10 10 

Inclmauon +143 Mean motion — I5"'82 

So that the period of re'^olutioii was lengthened sixty- 
eight days, the comet arriving at perihelion on September 
22, 1870. The effect of these perturbations was to alter 
the geocentric place at this time, no less than J4°'6 m 
right ascension, and T ^ in declination At all three 
returns the comet has been a faint object, and it was 
particulatly so in 1870, when it was, nevertheless, 
sufficiently observed, Prof Julius Schmidt, profiting by 
his favourable position at Athens, to follow it until nearly 
the end of the year. 

The following are the dimensions of the orbit of 
D'Arrest's comet in the present year, according to the 
elements of Leveau. 

Scmi-axu major 3 54139 PerihelioD distance i '31609 

„ muior 2 75651 Aphelion „ 576469 

'Semi-parameter 2 1 4559 EcccntncUy . . o '6278046 
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The period of revolution is 2434*2 days, or 6 664 years, 
therefore nearly identical with that of Biela's comet up to 
1852 The comet passed its perihelion on May 10. It 
will not arrive at its least distance from the earth until 
October 20, but the theoretical intensity of light diminishes 
from the present time, indeed has been on the decrease 
since the middle of May ; the comet may be a test object 
on the borders of the constellalions Eridanus and Orion 
in September and October 

It is probable that this comet had been revolving m its 
present restricted orbit for many years previous to its 
discovery in June, 1851 It certainly does not furnish a 
parallel case to that of Drorsen’s comet, which was de- 
tected at its first perihelion passage after ilie attraction of 
the planet Jupiter had impressed upon it the actual form 
of orbit in May 1842. The nearest approach of D'Arrest^s 
comet to Jupiter during the revolution immediately pre- 
ceding discovery, took place at the end of September 
1849, when the distance was 1 136. 

The Binary Star a Centauri— Mr Ellery com- 
municates to the Royal Astronomical Society recent 
measures of this, the finest and most interesting of all 
the revolving double-stars Taking means the following 
epochs result from the Melbourne measures — 

O II 

1H76 72 Posiijon 51 I Distance 43 

1S77 25 ,p 6 <) i „ 313 

Mr Maxwell Hall (Naturi', vol. xv p 510) supplies the 
following — 

iS 77 'M Va ‘^ition 64" 4 Distance 3" 3 
Mr. Ellery stalCH that the distance in 1862 was lo"', but 
this must be an over-estimate with the meridian in- 
strument , a mean of seventy micromelncal measures by 
Mr Eyre B. Powell at Madras, pnes for 18622, a 
distance of only 6'' 79, a result no doubt entitlcjJ to great 
confidence The first viunmum of distance appears to 
have occurred m 11856 Capt Jacob's measures for 1856 27 
giving 3" 89, and a maximum of about 10" followed in 
1868-70 It IS to be hoped that the star will now be 
frequently measured microinelnrally with all possible 
precision, though the brilliancy and closeness of the 
components may render such measures difficult A 
practised computer should be able to throw some light on 
the real nature of the orbit from the data already in our 
possession, but the continued regular measurement of the 
star at this critical period cannot fail to be of great 
importance in extending our knowledge of the motion 
m this system. The reliable estimate of its distance 
resulting from the observations of Henderson, Maclear, 
and Moesta, vastly increases the interest attaching to it, 


GEOLOGICAL NOTES 

Geological Survey of the United Kingdom — 
The gradual progress of the English and Scottish 
Geological Surveys has brought the members of the two 
corps almost within sight of each other. The line of 
demarcation between the two kingdoms being nearer the 
base of operations from Scotland^ has been sooner 
reached from that side. From Berwick-on-Tweed south- 
westwards the work has been carried up from the north 
to the English border through the range of the Cheviot 
Hills, and down the valley of Liddesdale to the Solway. 
To prevent any subsequent risk of the lines from either 
side not fitting accurately, the officers on the Scottish 
border are at present engaged in running their boundaries 
into Cumberland and Northumberland for such a short 
distance as may be required to leave them in a position 
where they can be easily taken up by the advanced guard 
of the English Survey. When this and some few isolated 
areas are completed, the whole of the south of Scotland 
between the Tay and Clyde and the English border will 
have been geologically surveyed, and the Scottish staff 
)vill then be engaged on both sides of the flanks of the 


Highlands. Already ground has been broken, and some 
progress has been made on the north side of the Grampian 
chain On the English side the mountainous lake district 
is all surveyed, while the work is so well advanced in 
Cumberland that it may probably be completed up to the 
Scottish border by the end of this year. Considerable 
progress has likewise recently been made on the eastern 
side in pushing the survey northwards in Northumber- 
land, though a considerable tract of that country still 
remains unmapped towards the Cheviots and Tweed. 
Among the south-eastern counties the survey is advancing 
through Norfolk, Suffolk, and Cambridgeshire, while in 
the south-west some of the maps which were made m the 
early days of the Geological Survey are being re-surveyed 
and brought up to date in West Somerset and Devon. 

Geological Survey of Canada.— The Report of 
this Survey for 1875-76 has just arrived In size, general 
interest, and geological value, it fully equals its well- 
known predecessors, while in regard to m.ips, sections, 
and other illustrations, it even surpasses them Briefly told, 
its story is this^ — The Philadelphia Exhibition absorbed 
much of the time and thought which would otherwise 
have been expended on the field-work, laboratory, and 
museum duties of the officers. But the director need not 
regret this temporary suspension of the usual operations 
of his staff, for there can be no doubt that the display of 
rocks, minerals, and fossils, made by Canada at the 
Centennial Exhibition, so universally admired brought 
the mineral resources of the dominion and the skill of 
its geological survey before the woild with such promi- 
nence as could hardly h.ive been attained even with the 
ablest maps and memoirs. Mr belwyn's own labours 
from April to November, 1875, embraced an exploration of 
parts of British Columbia where likewise Mr George M 
Dawson, who has lately been appointed to the Canadian 
Survey, has been actively employed. Prof Macour, 
besides his geological work, made a careful botanical 
survey of the region traversed, and his detailed narrative 
appears in this Report Mr Ellis was sent into the North- 
west Temtory to make a senes of borings Mr Bell 
explored the country between James Bay and Lakes 
Superior and Huron , while in the eastern parts of the 
Dominion detailed surveys were made m the coal-fields 
of Nova Scotia, in New Brunswick, and iu Cape Breton, 
Besides these explorations others were continued by Mr. 
Vennor m Ontario Of these Mr Sclwyn remarks that 
they prove the existence in Westein Quebec and Eastern 
Ontario of a massive red orthoclase gneiss without visible 
stratification, lying probably anconformably under the 
vast crystalline masses containing Eoooon, He suggests 
that what is called Lower Lauren tian may have to be 
termed Middle, the fundamental red gneiss becoming the 
Lower. 

Excrfmentitious Deposits in hie Rocky Moun- 
tains. — A recent paper to the Pliiladelphia Academy by 
Mr. Henshaw, on the excrementitious deposits in the 
Rocky Mountain region, sustains Prof Cope's view that 
they were made by big cared rats, a species of Neotoma^ 
probably anerea They consi'sl of vcgct.iblc matter, 
sometimes with a bitumen-Jikc look, and varying from this 
appearance to that of pill like excrements. In a crevicc of 
the rocks one deposit had a depth of two feet, and con- 
tained also some small twigs and '* birds' ” feathers " The 
mass was evidently the accumulation of years, and had 
served as a nest. Throughout was a large amount of 
hard droppings from which the nnne had passed, and 
whose nature was unmistakable The urine, cnarged with 
a certain amount of excrementitious matters, had filtered 
through to form the singular deposits." Water or the 
unne nas earned the portions it could dissolve down the 
faces of walls, and deposited it on shelves where no ani- 
mals without wings could reach, and sometimes on the roofs 
of cavities. All the regions where these deposits occur are 
inhabited by the which is essentially a vegetarian. 
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NOTES 

The inau^ral meeting of the Domestic Economy Congreas 
was held at the rooms of the Society of Artists in Birmingham, 
on Tuesday last. In the absence of Lord Leigh the Mayor 
took the chair. Prof Huxley gave a short address, in which he 
maintained that our so-called education does not fit a man for 
understanding his social duties Public opinion was now 
beginning to take a different view of what education ought to 
be Those who supported this Congress were among those who 
felt most strongly on the subject, and the influence on Government 
from discussions and meetings would-be successful in the long run. 
The real business of the Congress commenced yesterday, when, 
amongst the papers read, were: — “Nursing/* by Mrs. W. E 
Gladstone, “Infant Life/’ by the Countess of Ebersburg; 
“Nursing in Connection with Education/' by Miss Helen 
Taylor; “ Elementary Instruction to Children in Physiology,” 
by Prof. Huxley; and “Warming and Ventilation/' by Cap t 
Galton. We give elsewhere an account of Prof. Huxley’s 
paper, and we commend the latter part of it especially, not 
only to tho 7 e who are interested in the teaching of physiology in 
schools, but to all who have given attention to that "burning 
question ” of (he day — vivisection 

The annual session of the french Association for the Advance- 
ment of Science will take place at Havre on August I'S next, so that 
the members of the British Association will be able to take part 
111 the proceedings, and a good attendance of these is anticipated. 
Members wishing to visit Havre are desired to write to the 
secretary of the French Association, 76, Rue de Rennes, Pans. 
Dr, Gilbert, local secretary m Havre, will engage rooms if 
required by previous notice. The president this year is Dr. 
Broca, Professor to the Faculty of Medicine, and Director of 
the Anthropological School of Pans, The maritime situation 
of Havre will supply every opportunity for a number of 
interesting excursions, especially for members of the Bnlish 
Association The principal object of the] deliberations of the 
society will be to determine bow to secure a large and 
effective representation of science during the International 
Exhibition next year. A delegation of the French Society will 
be sent to the session of the British Association as was arranged 
last year 

On Monday the 9th inst the Haberdasher's Company voted 
250 guineas os a donation to the building fund uf the new City 
of London College, This insLiLutlun is the outcome of the 
Metropohtan Evening Classes for young men, originally estab- 
lished at Crosby Hall, Bishupsgate Street, m 1848 Since that 
Lime it bos pursued a most successful career, and now bos more 
than 1,400 members 

Thf Albert Medal of the Society of Arts has recently been 
presented to Sir George B. Airy, K C.B. , “for eminent services 
rendered to commerce liy his researches m nautical astronomy 
and in magnetism, and by his improvements in the application 
of the manner’s compass to the navigation of iron ships." 

We understand that the International Meteorological Congress 
which was to have met at Rome in September, has been 
postponed to next year 

The sad death of Dr James Bryce fumishes another mstonce 
of the fact that though geology is in Itself an mvigorating pursuit 
it has Its own share of nsks. This long-known writer had left 
his home In Edinburgh on Tuesday morning the loth inst. for a 
geological tour in the Western Highlands. He had reached os 
far as the F alls of P oyera on Loch Ness, whither he had under- 
taken to conduct a scientific excursion from Inverness a little 
later. On Wednesday, after leaving at the hotel a note a d d r^— ^ 
to his daughter announcing hU safe arrival so far on his journey, 


he strolled out hammer in hand to make some further obserra- 
tions among the granitic crags of that neighbourhood to which 
he had alr^y given some attention. He was never seen again 
alive. A few hours afterwards his lifeless body was found on a 
slope of iUbfts at the foot of a shattered cliff of rock. HU 
hammer lay a few yards higher up at the base of the crags. It 
19 supposed that cither from the concussion of his hammer or 
from some other cause a portion of the cliff had fallen away, 
crushing his temples, and killing him instantaneously. Dr. 
Bryce’s early researches among the basalt of the north of Ireland, 
his work on Arran and Clydesdale, his papers on the Second^ 
rocks of the West Highlands, and his labours in connection with 
Scottish earthquakes have made hu name familiar to geologists 
in this country. He was seventy-one years of age 

Wk regret to announce the death, on the 15th instant, of 
another well-known geologist, Mr John Williamson, of Scar- 
borough, the discoverer of the celebrated Gresthorpe plant-beds. 
His labours in bygone year<;, when field-workers like liim were 
very scarce, will long be borne in remembrance. He was born 
in 1784, so that he was ninety-three years of age. 

The Portuguese African explorers, Major Serpa Pinto and 
Capt Bnto Capello, have returned to Lisbon after visiting Pans 
and London (whither they had gone to obtain some necessary 
articles), and are to start for Loanda in the Zait^. According to 
the DiarhO Ue NoUcias^ they have got together a magnificent 
outfit, and M de Abbadie, the eminent French explorer, pro- 
nounced this expedition the best and most scientifically formed 
that had yet gone out to Africa He has given them the remark- 
able universal theodolite with inverse action, of hts own invention, 
which he has called the “Abbas,” and with which he made 
geodetic measurements in Abyssinia , which further he used m 
Algiers in observation of the transit of Venus. They also take 
a new apparatus mvented by Father Perry for the study of 
terrestnal magnetism, one of the best equatonals of the Poly- 
technic School of Pans, a sextant of great delicacy, &c M. 
Serpa Pinto has previously made extensive journeys in Africa, to 
Lake Nyassa and to near the Victoria Falls of the Zambesi 

We note that a public meeting is to be held at the Mansion 
House to-day in aid of the “Afneau Exploration Fund,” 
recently commenced by the Council of the Royal Geographical 
Society to promote the continuous and systematic exploration of 
the interior of Africa. 

An engineer of St. Fclerbburg, M de Kern, announces the 
discovery of a new metal, winch he calls Davyum. It is found 
m the residues got from extraction of platinum. To isolate the 
clement it is necessary, after liaving precipitated the ruthenium, 
to treat the mother/ye with nitrate of ammonia A red pre- 
cipitate IS produced, which on calcination yields davyum. This 
metal is essily attackable by aqua regia, and much less by boil- 
ing sulphunc acid , potash precipitates it in a yellow state, and 
sulphuretted hydrogen in a brown, passing into black through 
desiccation. With sulphocyanide of potassium the chloride of 
davyum gives a red coloration. From theoretical consldera- 
lions developed by M. Mendel txff, M. de Kem considers davyum 
lo rank between molybdenum and ruthenium On this auppoai- 
tion its equivalent should be near 100 ; and he proposes to test 
lids expen men tally. 

M. V. Obermayeh, of Vienna, has proved by experiments 
that the internal friction (viscosity) of hard black pitch is subject 
to the same laws os fluid friction He determined the coeffi- 
cients of internal friction by three diiTerent methods ; — i. Pres- 
sure of cylindncal plates ; 2. Deformation of paralleleplpedal 
plates, 3. Distortion of cylindrical plates. No gliding of the 
black pitch occurs on the metal plates, between'which the pitch 
plates are cast. For soft bodies, ;the internal friction appears 
not to follow exactly the laws of fluid fricUon. 



July 19, i8y7] 


i^ATURE 


237 


On July 13 the French Minister of Public Worlca visited the 
works of the 1878 Exhibition, which nre in conne of progression 
at the Champ de Man, The number of workmen engaged 
in actual working was 1,137. Not less than 700 were employed 
at the Central Pavilion. 

A SINGULAR accident has hern recorded by the 'Journal 
Officicl. M Gastard, of Paris, bad placed a number of car- 
tndges on a table. .Some solar rays having been concentrated by 
an *' eye " in the glass of a window, a ternfic explosion took pUcc 
Similar catastrophes are more common than Is generally supposed 
in summer, the windows of railway carriages, igniting some- 
times overdried plant?, or even leaves fallen on railway embank- 
ments It IS known also that fires sometimes occur in Algerian 
forests through drops of water suspended to the leaves and 
forming lenses. 

It is now about a quarter of a century since the fjrat submarine 
cable was laid, and the telegraph system may now be said to 
embrace all parts of the world, offering a certain completeness 
ns an olijcct of study In an interesting brochure recently sent 
us, ** Recherclies sur la Loi du Mouvement Telegraphique Inter- 
national,” M Madsen sets the problem. Is there a determinate 
lelation betwern the inteniational telegraphic movement and the 
commercial traffic, and what is the mathematical expression of 
this relation? He arrives, from a compariaon of statistics, at 
a law which may be approximately expressed by the equation, 

T - [\/ yJV -I- A^i + A^jl , in which 7 ' denotes the number 
cf 

of telegrams between two countnes, ef the distance between 
their commercial ** centres of gravity,” f^the value (m pounds 
sterling) of their commerce with each other, // the tonnage of 
the ships sailing between them, JVi the tonnage of ships of the 
one country (A), but sailing between the other and other 
countricis ; A2 the tonnage of ships belonging to Zj, but sailing 
between Z and other countries The law his various applica- 
tions, some of which M Madsen points out. 

An ingenious new registering thermometer devised by M 
IlervL Mangon, described in La Nature. A long and fine 
capillary tube bent or itself and containing mercury, is supported 
in an iron frame , it passes through the stopper of a bell jar and 
(ermlnates with a fine point in a mercury dish placed in one scale 
of a balance , the other scale contains a vessel of glycerine 
communicating by glass and india-rubber tubing with another 
glycerine vessel on the same level in an adjoining frame When, 
on rise of temperature, mcrcuiy is forccil out into the vessel, the 
balance is depressed on one side and an electric contact made, 
affecting an electro-magnel in the registering apparatus, which is 
composed of M. Redier’s double wheel woik with differential 
train (which we must not stay to describe). When the depression 
referred to has occurred a suspended float in ihe second glycerine 
vessel descends, and raises the glycerine in the first, increasing 
the weight in that scale The curve obtained (from a pencil on 
moving paper) Is of zigzag form, the wheel-work being in 
constant motion, now to the right, now to the left. 

M. Bertrand having lately made an appeal to possessors of 
letters from Gauss, with a view to publishing the complete 
works of the eminent geometer, the grand -daughter of Laplace 
has responded with five intciesting letters One of them, written 
in 1807, presents Gauss at the outset of his career, deprived of 
his fortune and threatened with extreme measures if he did not 
pay 2,000 francs as B war contribution to the French army 
occupying Gottingen. In his distress he applies to Laplace, 
Ihirtking his intervention might prove effectual. At the same 
time he describes the equally sad position of his colleague 
Harding Laplace, unable to influence Napoleon, pays the 
2,000 francs, and begs his friend not to tilsquiet himself further. 
Meanwhile Gauss obtaln^i the sum from Olber, and now he fs In a 


posttion to succour Harding. Two years later he paid Laplace 
back the sum he had borrowed. 

An analysis has been lately made by Dr. Alder Wnght 
{Chemical Navs) of two samples of wine, “ruby” and “white,” 
from Ihe Auldana vineyards. South Australia, with a view to 
determine the proportion of iron as a natural constituent The 
average amount obtained by one method was, in both cases, 
0*00130, by another method o 00146, the iron being calculated 
a*? FeO (in the former case it is thought there may have been a 
little loss through incineration, itc.) Two circumstances are 
noted ; first, that contact of the grape-imce with ironwork of any 
kind is studiously ivoided in the manufacture ; secondly, that 
the soil of the Auldana vineyard is exceptionally ferruginous, 
and as iron is taken up from the soil by vegetation, this seems a 
probable cause for the occurrence of iron in the finished wine. 
The identical character of the values, too (the wines being of 
different vintages) makes it improbable that the source of the 
iron is outside the grape-juice. 

An interesting experiment with regard to the speed of pigeon 
flight was made ihe other day. A earner pigeon having been 
let off in Dover simultaneously with the starting of the express 
for I ondon, reached the latter place twenty minutes in advance 
of the tram This corresponds to a distance-difference of 
eighteen miles, 

Wk obiicrve that the recent enlightened decision by the Senate 
of London University with regard to admission of women to 
degrees m medicine meets with a good deal of hostile criticism 
from ‘ionic of our leading medical contemporaries We fed sure 
lhal no Trades’ Union spirit will be allowed to prejudice what 
must generally be recognised as a step m the right direction. 

At a meeting of members of the Birmmgham Natural His- 
tory and Microscopical Society, held at the Midland Inititute on 
July 13, a committee was appointed to make arrangements for 
another marine excursion, somewhat similar to the one made by 
this society m 1873 lo Teigmnouth, but this time it is to be to 
Arran and the Western Islands of Scotland. The dredging will 
be earned on in Lamlash and Brodick Bays At the same lime 
excursions will be made on land to Arran and the adjacent 
localities, all of which, we believe, yield a number of rare speci- 
mens, both botanical and geological , so that the member^ of 
each section no doubt will find this an enjoyable and an in- 
teresting excursion It will take place in the first week in 
September 

A WONDERFUL white aquamarine has been found in Ferih- 
shire which, when cut, has produced one of the most bnlbant 
gems ever seen It is said by many competent judges to be 
equal to her Majesty’s celebrated Koh-i-noor, its refraction being 
very great both by day and night It is of a purcpcllacid liquid 
white, and is known as tlif Scotch Koh-i noor Il^i hardness is 
So, and specific gravity 2 7O Mr Bryce M Wright, F.R.G S , 
is its possessor 

The additions to the Zoological Society’s Gardens during the 
past week include a Sambur Deer (fVrr'wJ artstotelts\ a Spotted 
Porcine Deer {Ccivus minor) from India, presenled by H R.H. 
the Prince of Wales, K G. ; a Slow Lons {Nyctuebus tardigra- 
dus) from IHalacca, a Prehensile tailed Paradoxure {Parad%yxuru5 
prchmstlis) fiom Rurmab, presented by Mr W. H. Richardson; 
a Leadbcatcr'h Cockatoo [Cacatua leadheateri) from Australia, 
presented by Mrs. Shand , a Red Howler {Myeetes senieuluj) 
from New Granada, four Axis Deer {Cervus aju) from India, 
a Menan’s Opossum {Diddphys dorsigera) from South America, 
deposited , two Striped Hytenu {Hycrna jfrw/a), bom in the 
Gardens, a Black-necked Swan {Cy^nus niiruoUu\ hatched in 
the Gardens. 
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THE STALLDALEN METEORITE^ 

TN the Scandinavian North, bo extroordinanly rich m minea and 
^ quarnes, there have been found during the last few years a 
number of new nunerols, by which many a mine and even many 
an inconsiderable opening scarce known in Us own parish has 
become world-famoua in mineralogical literature Several of 
these ^nds are of great interest in a systematic aspect — for in* 
stance, the discovery of baryiUe^ a new, exceedingly basic variety 
of felspar containing baryta , of ^anomaliie^ ihe first natural 
silicate of lead which has been discovered , of ekdenniie^ a new 
mineral containing antimomc acid, from the mines of Langban ; 
and of homiliU^ a new, beautifully crystallised silicate of boron, 
containing water, from Brcvig. Others again give ua a highly 
unexpected Insight into the nature of the chemical forces which 
are in activity m theintenor of the earth — for instance, the Werm- 
land minerals, manganosde, or protoxide of manganese, and 
pyrokroue, or hydrated protoxide of manganese, which afford 
evidence of a powerful reducing action. The latter mineral has 
during last year been found at a new locality — the mines of 
Nordmark. 

However important these newly discovered minerals may be, 
they do not awaken so keen an interest aa the stones which from 
time to time fall from the heavens, and afford ua apecimena of 
the matter to be found in ^ipaces so remote that raya of light 
require thousands of years to reach them. A new and highly 
instructive contribution to our knowledge of meteorites has b^een 
obtained in Sweden through the fall of the meteorite, which 
took place at Stalldalen, near Nya Kopparberg, in Orebro 
Ian, on June 29, 1876, at ii 50 A M , from a fireball which was 
visible over a large part of middle Sweden In the neighbour- 
hood of Stockholm the meteor appeared as an indistinctly- 
defined fireball, followed by a long streak of fire The ball was 
first visible below the zenith m the north-east or north-north-east, 
and went from hence towards the horizon m the west, where it 
generally appeared to fall in the immediate neighbourhood of the 
spectator, sometimes with, sometimes without, the throwing out 
of sparks In the town of Gefle the fire-red ball, followed by a 
streak of the same colour, was seen moving from north-east to 
south-west At the neighbouring promontory, Hamas, it was 
first seen of the size of a large star, speedily increasing, however, 
leaving a long streak of fire behind it, and finally disappearing 
without noise, falling, according to the supposition of the spec 
tutor, behind some neighbouring buddings. 

At Malmkuping the meteor appeared to proceed from the 
northern heavens towards the west, leaving behind it a fine white 
streak, which was distinguishable for two minutei. At a height 
of 25° above the horizon it disappeared without falling asunder. 
At Linkoping the nucleus of the meteor was pear-shaped, of 
blinding whiteness, followed by a streak of fire which was 
strongly luminous notwithstanding the clear bright sunshine, and 
about eight times longer than the nucleus. It was first observed 
pretty high up m the north-ea^t, but afterwards sank to a height 
of 10“ above the horizon in the west, where it broke up without 
noise mlo a number of star-sparka. In Skara the meteor, fol- 
lowed by a bcaulifully luminous streak of fire, appeared to fall 
asunder, throwing out sparks strongly at the same time, after 
having gone from cast to west with an apparent diameter of half 
that of the moon In Hedemora two fire-halls were seen, one 
close behind the other, falling from the zenith towards the west, 
leaving behind them a lighc grey streak. A minute after the 
meteor passed from the field of view, a loud explosion was heard, 
which IS aljao mentioned m reports from the town of Falun and 
from Gusiafs and StoraTuna parishes. In Mora no exploBion was 
lieard, hut here the meteor, which left in its path a stream of fire 
of a deep violet colour, was seen to fall asunder in the south-south - 
east, with a strongly luminous fire ram, the fire diops of which, 
however, were exnnguished before they reached the horizon In 
Rarlskoga a fireball of a blinding clear reddish white lustre was 
seen high up In the zenith. Hence it sank towards the north- 
north-west 10 a height of 30°, and afterwards parted into three or 
four smaller pieces, which speedily went out and resembled the 
stars which fall from a rocket The meteor left behind it a white 
smoke, which in the calm air remained in the direction of the 
fall about a minute, and afLcrwaidi dispersed. In the neighbour- 
hood of Karlstad, the meteor was thought to fall in ^the north 
east. It was compared to a falling star rocket. It was very 
bright, with a while nucleus, having fire-red edges, and passing 

■ Abstract of an Address by Prof NordeoakjBld at tho Anniversarr of Ihe 
Royal Swedish Acadeiny of Sciences 


when bursting aaiinder to a blinding white, the separate pieoei 
being clearly visible. Its apparent size was compart to that of 
the 7u1L moon, and after its disappearance a white streak re- 
mained for some seconds m the sky In Hobol parish in 
Dalfiland there was seen in the sky a pointed fire-ball, resem- 
bling in form a soda-water flask, at first pretty high in the 
heavens, afterwards approaching the earth, dividing into two 

arts and disappeanng without any detonation after the lapse of 

alf a minute At Lysekil the meteor appeared to fall perpen- 
dicularly m tho norlh-west, and spring asunder without any 
noise some few feet above the surface of the water. According 
to a statement m the newspapers the meteor in question was 
simultaneously seen at Chnstianla. In Denmark and Finland 
it was not visible. 

From a careful and critical examination of these statements, 
and many others which have been collected, it appears that the 
meteor in question, possibly with the neighbourhood of y 
Cephei as i.idiation point, proceeded in a somewhat oblique 
direction to the place where the atones fell on the meteor burst- 
ing asunder. If with a point 40 kilometres south of Stalldalen 
as a centre, a circle be (Icscnbcd through Christiania, the west- 
ernmost place where the phenomenon was observed, its circum- 
ference intersects Orust in the south, the neighbourhood of 
Stockholm in the east, ond Cede in the north-east, and includes 
all the places where the meteor was visible. At Stockholm, 
Hedemora, Kariskoga, and Lysokd, the meteor is said to have 
been visible first in the north cast, somewhat below the zenith, 
and if the direction is noted where it disappeared m the neigh- 
bourhood of the horizon, this direction m general corresponds 
very well with the direction from the place of observation to 
the place of fall. The meteor thus went under the horizon or 
disappeared in its neighbourhood at Stockholm to west, at 
Gefie to south-west, at Mora to aouth-south-easl, at Lysekil to 
north, at Malmkoping to north-west, and so on 

The meteor thus reached the end of its short lummous path 
m the region where the fall took place/ It became lurniiious at 
a height which cannot, after making allowance for errors of 
observation, he reckoned at less than 300 to 400 kilometres, but 
waa probably greater At this height the atmosphere, noLwith- 
slancling its extreme tenuity, is capable by its resistance of 
heating red hot a body moving with cosmic speed, as of 75 
kilometres per second, and if the composition of the atmosphere 
al this height be the same as at the surface of the eartli the 
meteor will meet with sufficient oxygen to maintain a Lvely com- 
bustion of the combustible matters which enter into the compo- 
sition of the meteor It appears to me that we have here an 
explanation of the censideiable height in the atmosphere at 
which meteors first become luminous — an explanation which is 
so much the more probable as we now not only know a number of 
carboniferous meteorites, but also by the meteorite fall at Hessle, 
in Upland, have distinct proof that the common meteorites may 
be accompanied, and perhaps are generally accompanied, by an 
easily combustible carboniferous dust Only through such a 
supposition can we obtain an explanation of the large size of 
these meteors when compared with the stones which faU, as well 
as of their strong illuminating power, which clearly shows that the 
U,^ht arises from the glowing of solid masses, and not merely 
from the compressed and heated gases which the meteor has 
collected before iL 

The statements regarding the size of the Stalldalen meteor are 
very vanous. The most probable are those which give it a 
diameter of six minutes, which, supposing the distance to be 250 
kilometres, would give the fireball a diameter of 436 metres, or 
nearly 1,500 feet. In companson with this size the stones that 
have fallen are surprisingly small, which yields a further support 
to the supposition that the mam mass of the meteor consisted of 
substances which had already high up in the air been dissipated 
m the form of gas or undergone combustion In the case of the 
St.illdalen meteor there is also the exceedingly remarkable cir- 
cumstance that the fireball was not visible in the region where 
th: path of the meteor struck the earth and where the meteor- 
ites fell, although this place lay nearly m the centre of the area 
where the meteor was visible as a luminouB fireball, and although 
the sky here too was clear and cloudless with the exception of 
the little dark cloud which the meteor collected before it in Its 
path through the air. It was probably this cloud which pre- 
vented It from being seen in the region which lay in the direction 
of the fall Although no fireball was seen here, loud detonations 
were heard and some light streaks ol cloud were visible m the 
zenith, from which, according to some, faint flashes of fire 
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rcaembUng lightoiDg were seen dlrtinff. Whiitliogi rumbling, 
and rattbng noUes were also heard. The sound waa thought, 
for the most ^t, to come from the west or south-west It was 
not heard in Karlskoga, which lies to the south, but far to the 
north and north-west. At Falun it was supposed that a fall of 
rock bad taken place in a mine, and at Granderufvan, at Lud- 
vika, the sound was heard as of a peal of thunder at a depth of 
sixty metres underground At other places a dynamite magazine 
was thought to have exploded, or it was taken for a loud clap 
of thunder 

In the neighbourhood of a workman who was cutting trees In 
a wood several branches of a tree were broken off by a stone 
weighing nearly a kilogram, in a way which clearly showed no 
great falhng velocity, which was further confirmed by the stone 
making a hole in the ground only a decimetre in depth. Another 
person saw a stone fall close beside him, and immediately Look 
It up. It was not at all warm. A girl saw a stone weighing 
two hilograms fall to the ground so that the earth smoked ” 
Several fell in the Lake Bjorken or were picked up in the neigh- 
bourhood soon after. One weighing 8^ kilograms fell m a rye- 
held. In fallmg it had gone in two pieces and made an eight- 
inch deep hole m the cultivated soil. The largest stone weighed 
12^ kilograms. 

The number of the stones that have been found, however, 
amounts only to eleven, with a total weight of thirty-four kilo- 
grams. They were scattered within an oval two kilometres 
broad, whose larger axis had a length of eight kilometres. The 
largest stone was found in the souUi-west end of the oval, in a 
meadow surrounded by wood It is probable that larger stones 
have fallen farther into the wood, and thus escaped observation 
The stones are of very irre^lar form, and on their surface are 
full of the depressions peculiar to meteorites On the surface 
they are, as usual, covered with a blackish fused crust of very 
variable thickness, being so thick on some of the fractured sur- 
faces as to completely conceal the colour and inequalities of the 
mam mass, and on other similar surfaces so Ihm that the colour 
and crystalline structure of the mam mass may be clearly dis- 
linguisWd Sometimes the crust is completely wanting, so 
that the surface of the stone, with the exception of an 
inconsiderable blackening, resembles a fresh fracture The 
stones are thus fragments which have been fornseil at different 
times, and exposed for different penods to the action of the glowing 
envelope. The largest stones arc covered in many direcliuns 
with black faction surfaces which are more clearly marked on 
these meteontes than on any I know These too have pro- 
bably been formed in our atmosphere, and show that with the 
great pressure produced by the resistance of the air, cracks have 
been formed in the ineteurile along which its different parts 
before springing asunder nibbed against each other during the 
rotation of the irregularly- formed mass, whereby the uneven 
surfaces have been smoothened, and coloured black by the heat 
developed during friction, the projecting metallic particles 
flatten^, &c. On breaking m pieces the meteorites in quesbon, 
they ore found to consist of a coarse hrcccia-like mixture of grey 
and of nearly black portions, little differing from each other in 
chemical composition It is remarkable that the grey mass when 
heated becomes dark, ond thereby in appearance quite like the 
black, which appears to show that some of the brecciadike 
pieces found m the stones had been heated, while this does not 
appear to have been the case with the other part. Different 
pieces of the St.illdalen meteorites thus appear to have been 
exposed to the action of very dinfcrent temperatures before they 
were united into the maai^ hard, tough, ana difHcult to break up, 
which formed the meteorite. 

The stones that fell at Stalldalen have been carefully analysed 
by Mr. G. Lindstrom, assistant in the mineralogicol department 
of the Rilu Museum, who found them to consist of nickel-iron ; a 
silicate decomposed by acids, chieHy olivine ; a aihcatc indecom- 
posaLle by acids, probably bionutcj magnetic pyrites, and incon- 
Eidemble quantities of phosphide of nickel-iron , of a phosphate, 
and of chloride of iron The ^first-named substance, a metallic 
alloy of ninety per cent, iron and ten per cent, nickel, is not 
known [of terrestrial origin, but distinguishes most meteorites, 
and mokes it possible lo separate with certainty the meteontes 
which hove fallen at StolldaJen from all other minerals occurring 
lu quarter. The two other main constituents again, olivine 
and brontite, are also wonting in our granites, gneisses, and 
common slaty rocks, but are found commonly entering into the 
composition of a number of rocks which by most of the geologists 
and mineralogists of the present day ore considered to be of 
plutonic origin. Many circumstances, however, indicate that 
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these rocks, which m remarkably regular layers cover exten- 
sive regions of the earth's surface, hut not always^ consist of 

stratified tuff-Ukc formations which during the enormous duration 
of geological periods have assumed a crystalline structure The 
resemblance between them and various constituent parts of the 
meteorites is so striking that the question must be scnously and 
impartially discussed whether a part of the plutonic rocks are 
not of cosmic origin. By this I mean that it gradually fell to 
the earth even after its surface formed an abode for animals and 
plants, and that under favourable circumstances it collected so 
as to form proper stratified so-called plutonic rocks, in which, 
through bubsequent chemical changes, 90 great a development 
of heat has sometimes taken place that volcanic and plutonic 
incandescent craters have arisen m the interior of the eaith. 

Many observed facts may be quoted In support of this view, 
if it for the present appears very strange on account of the 
CTeat changes it would bring about in the prevailing ideas of the 
history of the formation of the heavenly body which we inhabit 
We have perhaps here the true solution of the many disputed 
questions raised by the discovery of meteoric iron at Ovifak, in 
Greenland, a simple explanation of the abundant occurrence of 
magnesia m certain geological formations, and of many other 
gecdogical phenomena didicult of explanation according to 
theories now prevalcnL 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Camuridge —Mr. W. N. Shaw, B. A , Emmanuel CollegCp 
l6th Wrangler, 1876, and ist Class Natural Sciences Tripos 
(Distinguished in Physics), 1876, has been elected to a fellow- 
ship in hiB College 

London — The following have passed the recent examination 
for the degree of Doctor of Science in the branches specified . — 

Branch IV — Inorganic Chemistry — J M, H. Munro, Royal 
College of Science, Dublin. 

Branch VI — Electricity (treated experimentally) — O J. 
Lodge, University College 

Branch VllI — Phy^^ical Optics, Heat, Acoustics (treated 
mathematically). — J. V, Main, Tiinily College, Cambridge 

Branch X —Comparative Anatomy — A. M Mni shall, BA., 
St John’s, Cambridge, and St Bartholomew's Hospital 

Branch XIV — Geology — W. Saise, Royal School of Mules. 


SOCIETIES AND ACADEMIES 

London 

Geological Society, June [20.— Prof P. Martin Duncan, 
F R-S , president, in the chair — Messrs Geoige Alexander 
Gibson, Henry P. Gurney, John Higson, and Francis Stevenson, 
were elected fellows of the Society. — The following papers were 
read . — On a hitherto unnoticed circumstance affecting the piling 
up of volcanic cones, by R Mallet, P'R.S — The steppes of 
Southern Russia, by Thomas Belt, F G.S — The glacial period, 
by J. F Campbell, F.G S — The action of coast-ice on an 
oscillating area, by Prof John Milne, F.G S , of the Im^nal 
College of Engineering, Tokio, Japan. — On points of nmilarity 
between zcolitic and siliceous iiicrustalions of recent formation 
by thermal springs and those observed m amygdaloid and other 
altered volcanic rocks, by Prof A. Daubrte, F M G S — On 
the cretaceous Dentaliads, by J. S. Gardner, F G.S — On a 
number of new sections around the estuary of the Dee which 
exhibit phenomena having an important bearing on the origin 
of boulder-cl^ and the sequence of glacial events, by D 
Mackintosh, F G S — Discovery of silunan beds m Teesdale, 
by W. Gunn, F G S., and C T. Clough, F.G.S , of H M. 
Geological Survey.— On the superficial «ology of British 
Columbia, by George Mercer Dawson, F.GS., Aaaoc. RS.M., 
of the Geological Survey of Canada. — The exploration of the 
ossiferous deposit at Windy Knoll, Castleton, Derbyshire, by 
Rooke Pennington, F G S , and Prof. W. Boyd Dawkins, 
by Prof. W. Boyd Dawkins, F. R S. — Description of the foasil 
organic remains from Bendigo, by M, Carl August Zacharice, 
communicated by the preaident.^Notes on some recent dis- 
coveries of copper ore m Nova Scotia, by Edwin Gilpin, F G.S. 
— Glacial dnlt in the North-tastein Cupathiana, by R L. Jack, 
F.G.S. , and John Homep F.G.S. . of the Geological Surv^ of 
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Scotland, — On terminal curvattire in the south-weitem counties, 
by W, A. E, Ussher, F.G S., of H.M, Geological Survey — On 
the chronological claasification of the granitic rocks of Ireland, 
^ G. 11 . Kmahan, M R I A,, cominunicat^d by Frof. Ramsay, 
ITR S — The Cambrian rocks of South-east Ireland, by G. II. 
Kmahan, M.R I,A , communicated by Trof. Ramsay, E.R S. 

Pmi.AUEl PHIA 

Academy of Natural Sciences — A valuable list of the 
fresh-water fishes of Northern Indiana, by Dr D. S. Jordan, is 
published in the Proceedings for 1877, with remarks on many 
forms of novelty or interest. This is followed by a critical 
account of (he genera of North Ameiican fresh-water fishes, by 
Dr Jordan and Mr. C H> Gilbert. One liiit gives the whole of 
the genera in the order of their ongmal description, with full 
references. 

Vienna 

Imperial Academy of Sciences, April 19 — Contributions 
to the cosmic theory of meteorites, 1 Proof of identical 
meteorite paths, by M. Niessl Two detonating meteonteii, on 
April 10, 1874, in Bohemia, and April 9, 1876, m Hungary, 
had apparently the same point of emergence, and observations 

S LVe for both a velocity corresponding to a hyperbolic path — 
n the action of alcoholic causiic potash solution uii elher-like 
nilro-bodies, by MM Hess and Schwab -On the application of 
the microscope to quantitative determinations, by M. Joiistorff 
— On the history of creation of oui planetary system, &c., by 
M Sedlitschka. — On some remarkable phenomena in Geissler 
tubes (fourth paper), hy MM Reitbnger end Urbanitzky 
Seeking the causes and laws of the repulsions and attractions, 
they experimented with various gases rarehed in WUllner’s cylin- 
drical tubes (without capillary part), noting simultaneously with 
a multiplier the changes m the induced cuirent Ibey were led 
to the conviction that it is a case of reciprocal action between 
accumulaLion of sialic electricity un the approximated conductors 
and current electricity in the tulies, and that the chemical 
chaiacter of the gases has a great influence on the apparent pro- 
gress of the phenomenon 

Apnl 26, — On iron cyanide compounds, by M. Skraup. This 
relates to super ferrid-cyanide of potassium. — On a new derivative 
of sulpho-urea, sulphydantoinic acid, by M Maly. — Theory of 
circular polarisation, by M. V I.ang — On Phymatocarcinus 
speukosus^ Rcuss, by M Bittner.- -A geological profile from 
Osmamcham-Arcer, on the Sveti NlkoU-Balkan, to Ak-Palanka, 
on the Nisava, by M Toula. 

Fa&is 

Academy of Sciences, July 9.— M Pcligot in the chair. — 
The following papers were read .—On the alcuholute of chloral, 
by M Wurtz The dehydratation of crystallised oxalate of 
potash occurs m vapour of the alcoholatc as casdy as in air , not 
BO in vapour of hydrate of chloral (proving that the latter con- 
tains water), — Reply to M Roudaire's last note un the Algerian 
inland sea, by M Naudin He insists specially on the erosive 
force the current would have both m its primary state and in 
Ume of flooding. The troubled water of the coast, too, would 
enter and deposit much sediment — On electric Iransinissiun 
through the ground by means of trees, by M Du Moncel. Trees 
are all, more or less, conductors, their conductivity depending 
on the quantity of liquids in them. The roots act as electrodes. 
The resistance of a tree, commencing with its leaves, and sup- 
posing contact only with a few of them, vanes from 200,000 to 
400,000 kilometres of telegraph wire (111 round numbers) 1 hat 
of the trunk, at a height of 7 to 8 m. hardly exceeds, m strong 
trees, 3,000 kil. in connection with the ground, and varies from 
2,000 to 7,000 kll between small metallic electrodes. Thu>i, 
contact of telegraph wires with leaves need not give much anxiety 
The resistance of ordinary houses being about sixteen to twenty 
times that of trees, the latter, if not under the former in height, 
may be considered a proleclion, but as ram usually falls in 
thunderstorms and diminishes the diflerence of conductivity 
between trees suid house, a protective effect of trees may only he 
ID their aupenor height. — Treatment by lulphocarbonatea of 
vines of Orleans and Saint Jeun-le-Blanc, by M. Gueyrand. — On 
the quaai-circular movements of a point subject to the attraction 
of a fixed centre, by M Bouisine&q. — On the diamagnetism of 
condensed hydrogen, by M. Blondfot, P alladlnm chaiged with 
hydrogen M. Blondlot finds to be hs9 mieiictlc jnUad^m 


uncharged ; which accords with the fisets that pallodnim U weakly 
magnetic and hydrogen dlama^ctic. Graham's opposite ex|M- 
rience is thought due to some disturbiug cause, probably impurity 
of the acid used m charging the palladium by means of electro* 
lyi^is , the least trace of a femiglnoUB body dves a deposit .on 
the jialladium, which would explain Grahanrs results. — Photo- 
metric researches on coloured flames, by M Gouy. If the 
quantity of salt introdaced into the flame be doubled, the in- 
crease of brightness of each line is at most equal to what would 
be produced by doubling the thickness of the flame, and it is 
nearly always inferior — On a new metal, davyum^ by M, Kern 
(see p 236) — On the oxiJability of sulphide of manganese, by 
MM De Clermont and Guiot. — 'On a new general method of 
syntliehib of hydrocarbous, acetones, &c. Third note by MM 
Friedel and Crafts. — Action of bromine on pyrotartaric acid ; 
second memoir by M Bourgoln. — On the determination of car- 
bonic acid iQ blood scrum, by M Fredericq — Researches on 
bitter almonds, by M Fortes. Young bitter almonds contain 
amygdaline, they have always a different composition from 
sweet almonds , tlie embryo alone contains emulsiue, and it 
appears pretty late , the amygdaline is localised in the tegu- 
ments of the seed , its origin is still unknown , by degrees it 
quits the teguments and penetrates into the cotyledons by the 
radicle. — On the nickclised iron of Santa Cattanna, by M. 
Lunay — On some physiological facts observed in Drosera, by 
M Ziegler It has ^en observed that Drosera is sensible 
to the physical action of salts of quinine after excessive in- 
direct animal contact Many other bodies have this property, 
and among them is urea. Like quinine, urea does not cause 
any action m normal droseras, but on being united with certain 
other bodies, it produces contraction {c,g,^ granules made of a 
mixture of urea and iron with white wax give contraction; but 
granules of wax with urea alone, or with iron alone, have no 
cffeLl) — Comparative study of cupnc preparations introduced 
into the sLomach aud the blood, by MM. Feltz and Ritter. 
Insoluble albuminate of copper ingested into the stomach In 
considerable quantity has hardly any effect , soluble albuminate 
causes disorder^ at least as grave as the ammoniacal sulphate in 
diblilled walei. Sulphate of copper dissolved m syrupy glycerine 
IS much more poisonous than in aqueous glycennc — Treatment 
of rhcuinaiibin, gout, and various nervous states, with salicylic 
acid and its derivatives, by M See. It seems beneficial m some 
cases. — On testing for salicylic acid, by M Marty — On external 
use of salicylic acid, by M, Grellot — The advantages of 
immediate and early trepanation^ by M Gross, 
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A MANCHESTER UNIVERSITY 

T he movement of the authorities of Owens College, 
represented in their memorial to the Duke of 
Richmond on Friday last, is certainly one of the 
healthiest important educational advances of recent years. 
It IS an outcome of an impatience of pure examination 
and a revived belief in the educative influences of asso- 
ciation of young men with each other and with masters 
of the subjects in which they happen to be interested, 
which have been gradually but surely growing up among 
educationalists. 

Like a few hundreds of other institutions, including 
Oxford, Cambridge, and the hcolcLi Universities, Owens 
College is affiliated to the University of London Twenty 
years ago this meant that only students of these institu- 
tions could present themselves for London degrees. But 
their members multiplied — and every weaker member 
added to the list of affiliated colleges supplied a new 
reason for still farther widening the bounds of the Uni- 
versity. It was natural that in time the outsiders educated 
at home, with private tutors, or in unrecognised and un- 
affihated institutions should knock at the doors of the 
university and demand admission After they did, it was 
found in the end impossible to refuse them. Since that 
date the University examines everybody, wherever he has 
been educated, and Us influence is to assimilate what 
one may call organised institutions of individuality and 
character to the unorganised or semi-organised types of 
the crammer's school or the private student of cram books. 
For the school or the private student it has been and 
still 15 of the utmost value For higher colleges it is 
a great centralisation, objectionable only because it is 
not complete, not having really swallowed up the Scotch 
and Irish universities as well as Oxford and Cambridge 
Mr Lowe's ideal doubtless is that the most intelligent, 
impartial, perhaps bloodless of examiners, selected from 
all the world, should prescribe the subjects of examina- 
tion, and should thereby dictate from the standpoint of the 
highest human omniscience, the courses of all teaching 
institutions, and should, like Minos, ^acus, and Khada- 
manthus, decide m final award the character and place in 
the universe alike of teacher and of taught. This ideal 
has been realised in the Chinese empire, and many 
excellent arguments can be stated in its favour. It is 
inadequately realised in this country, because all incor- 
porated universities have been left practically outside of 
the scheme, Owens College is the first of the non-incor- 
porated actual or possible universities which asks also to 
be released. 

It Is possible to offer the petitioners something they do 
not seek. Owens and other residence colleges object to 
be controlled by a mere examining board. But there are 
Universities like Oxford and Cambridge which are not mere 
examining boards, which have resident students, where 
the examiners are m frequent and living contact with the 
Students, from whom, indeed, kh^y are often removed 
only by a few additional years. Five years before, the 
men who preside over the triposes may have them 
VOU XVI.— If 0, 404 


selves sat for examination. Might noc Oxford or Cam- 
bridge supply a less narrow and technical examination 
than London ? Could these universities not affiliate 
Owens College to themselves in some more living bond 
than has now become possible elsewhere ? 

There js an excellent and all but final answer. 
Oxford was asked to do it for King's College, London, 
and after mature duUberalion it deliberately declined. 
Probably it could not see its way to work out this 
more living association There is one kind practicable 
— such as Oxford and Cambridge practise between them- 
selves. A man may count a certain numb.;r of terms at 
Cambridge for lus degree at Oxford, juit as he may 
count so many sessions at Edinburgh for his degree at 
Glasgow. There is another kind conceivable. The 
teachers of both places may be associated with each 
other, with or without outside examiners, for the exami- 
nation of the students of both, and the programmes of 
examination, and to some extent of teaching, may thus 
be settled m common Oxford was not willing to asso- 
ciate Itself with King's College in either of these ways, 
and there is no reason to believe that it would care so 
to associate itself with Owens College or any other insti- 
tution Such an association would imply an equality 
which the older universities can scarcely be asked to 
admit \ and the second mode of association would 
institute a sort of outside interfeience with them which 
they would never allow The simplest and most 
satisfactory university is self-contained, teaching and 
examining its own men under the stimulus of rivalry 
and public criticism, and with the help, perhaps, of 
outside examiners, Oxford and Cambridge sec no 
reason why they should descend from their own secure 
and satisfactory position and tempi the dangers of con- 
federation 

It rcmnins to ask what good it can and what harm it 
might do to grant the prayer of tlic petitioners. The 
first question need scarcely be answered. It is an 
obvious advantage to every district to have a great centre 
of high thinking and noble living planted m its midst. 
But there is an equally obvious disadvantage in the 
undue multiplication of universities. There may be 
serious objections, as Prof. Huxley puts it, to any official 
system of branding oui young herrings with B.A. or 
M.A. But so long as we keep to the system of branding 
wc ought not to be too free with our brands. There ought 
not to be too many, and there are a good many in the 
United Kingdom with no means df telling which is a good 
brand and which is a bad one There is no doubt that, 
as far as it goes, the objection is sound, and that we 
ought not to have too many degree-granting bodies. 
The question is whether wc have — whether the precise 
limit at which wc ought to stop has been reached — 
whether the new claimant is not as fully entitled as some 
of the old-established institutions to an independent 
status and existence. In England wc have very few 
branding bodies, and every guarantee is offered by the 
Manchester authorities that their brand will be of the 
very first quality They propose to have outside asses- 
sors to help them to see to it ; the one thing they ask 19 
that having the responsibility of teaching they have 
an equal share in directing the examinations. It seems a 
reasonable and modest request. 
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r///f KINETIC THEORY OF GASES 
A Treat ue on the Kinetic Iheory of Gaus By Henry 
William Watson, Nt.A., formerly Fellov of Trinity 
Collcf^e, Cambridge. (Oxfoid . Clarendon Press, 1876.) 

T his book does not profess to treat of all that has 
been written about the kinetic theory of gases It 
discusses the ultimate average condition of a material 
system, consisting of a very great number of parts in 
motion within a confined space, and it follows for the 
most part the methods of investigation given by 
Bollzmann. The discussion is arranged in the form of 
thirteen propositions, in which the different cases are 
consideicd in the order of their complexity. In the 
earlier propositions the moving bodies are supposed to 
be rigid-elastic spheres acting on each other only by 
impact, afterwards external forces are introduced, and 
finally the bodies are supposed to be material systems, the 
parts of which arc held together by any system of forces 
consistent with the principle of the consei vation of energy. 

The ultimate average condition of such a system is 
investigated m a very satisfactory manner in this book. 
No part of mathematical science requires more careful 
handling than that which treats of probabilities and 
averages Mathematicians, whose competence to deal 
with other questions is undoubted, have fallen into errors 
m treating of probabilities, and even the validity of certain 
methods of proof is still apparently an open question. 

Besides this, some of the consequences to which these 
theorems lead us are so startling that we are not 
prepared to admit them without an unanswerable proof, 
and of the investigations already given, some are so short 
and intoinplLte, and others so long and roundabout, that 
it requires no ordinary exercise both of penetration and of 
patience to find out whether they arc proofs at all. Mr. 
Watson has conferred a great benefit ou the students of 
the kinetic theory by placing before them m a senes of 
distinct propositions, none of them too long for the mind 
to grasp, all the necessary steps leading to the result, and 
none of the superfluous evolutions in which the mental 
energy of the student is so often dissipated. The book, 
as we have said before, is confined to the investigation of 
the ultimate aveiagc condition of the system, and does 
not discuss the piocesses of diffusion by which that 
ultimate condition is attained, such as the mler-diffusion 
of gases, the diffusion of momentum by viscosity, and the 
diffusion of energy by thermal conduction. These have 
been recently treated in a larger work,^ to which we may 
have occasion to refer. 

There are two very different methods of defining and 
invLStigUing the state of a complex material system. 
According to the strict dynamical method the particles of 
the system are defined in any sufficient manner, as, for 
instance, by their co-ordinates at a given epoch, and the 
position of any particle at any other lime is then defined 
by its co-ordinateSj expressed as functions of the time, 
the form of these functions being different from particle 
to particle, and not necessarily ':ontinuous in passing from 
one particle to another which was contiguous to it in the 
initial configuration. 

According to this method our analysis enables us to 
trace every particle throughout its whole course, and there- 
fore we can apply the laws of motion in all their strictness. 

■ "Die kmcliaLha Theone Jlt Hasc in cIcmeDtarer Damelluii^, nut 
maihernatischcn Von Dr (Iskai Linil Meyer, Prafe^&OT de 

Phyuk an der UuivcrMiHt Urcalau (Bre'^lau, 1S77 ) 


I The application of this method to systems consisting 
! of large numbers of bodies is out of the question. We 
! therefore make use of another method which we may call 
the statistical method, on account of its analogy with tbe 
methods employed in dealing with the fluctuations of a 
large population. 

We divide the bodies of the system into groups accord- 
ing to their position, their velocity, or any other property 
belonging to them, and we fix our attention not on the 
bodies themselves, bat on the number belonging at any 
instant to one particular group. This number is, of 
course, subject to change on account of bodies entering 
or leaving the group, and we have therefore to study the 
conditions under which bodies enter or leave the group, 
and m so doing we must follow the course of the bodies 
according to the dynamical method But as soon as the 
process is over, when the body has fairly entered the 
group or left it, we withdraw our attention from the body, 
and if it should come before us again we treat it as a new 
body, just as the turnstile at an exhibition counts the 
visitois who enter without lespect to what they have 
done or are going to do, or whether they have passed 
through the lurnstde before. 

The first mode of grouping the bodies of the system is 
to class those together which, at a given time, are in a 
given region of space This is called grouping according 
to configuration, and what wc learn from it is the distri- 
bution of the positions or co-ordinates of the bodies in 
space 

The second mode of grouping is that according to 
velocity. The best way to understand tins is to suppose 
a diagram of velocities constructed by drawing from a 
given point as origin a system of vectors represenLing in 
direction and magnitude the velocities of the diffeient 
bodies. I’he extremities of these vectors are called the 
velocity-points of the bodies to which they correspond, 
and by grouping the bodies according to the icgions 
of the diagram in wIhlIi iheir velocity-points lie, wc 
Jearn from the numbers in the groups the distribution of 
velocities among the bodies. 

In like manner we may form groupii defined in any 
other way, as, for instance, those pairs of bodies whose 
distance from one another lies between given limits, and 
by confining witliin sufficiently narrow limits the values 
of all the properties of the bodies which form the group, 
wc may consider all the bodies belonging to the group as 
practically in the same state. Whether at a given instant 
any body actually belongs to the group is, of course, 
another question. 

The object of study in the statistical method is the 
probable number of bodies la each group We may get 
rid of the idea of probability by supposing the system to 
continue under the same conditions for a very long time. 
During this time many bodies will enter the group, stay 
in it for a certain time, and then leave it. If we add 
together the times of residence within the group of all 
these bodies, and divide the sum by the whole time of 
observation, wc obtain a numerical quantity which we 
may call the average number of bodies in the group. The 
longer the time of observation, the nearer does this 
number approach to what we have called the probable 
number of bodies in the group, 

The average number of bodies in a group depends on 
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the limits which define the group, being, of course, greater 
when these limits are wide than when they are narrow But 
It also depends on the character of the group, that is to 
say, the particular set of mean values of the conditions 
which entitle a body to be ranked in the group. 

It appears from the investigation that if be any 
properly of a body, such that if <\\ and arc its values 
or two bodies before an encounter, and and Us 
values after the encounter, and if under all c ircumstances 
= and if the number ,of bodies in each 

/>f 

group varies as ^ , then the distribution of the bodies 

in the groups will not be altered by the encounters 
between the bodies 

Now if we make (j) equal to the sum of the kinetic and 
the potential energy of each body, the quantity 0 i-|- 
not altered, cither by an encounter between the tivo 
bodies or by external forces acting on them ; so that a 

jf ^ 

distribution according to the values of the function t' 
will satisfy the condition of permanence. 

The most general case is that given in the seventh pro- 
position The bodies arc no longer supposed to be 
smooth iigid-clastic spheres, but molecules, that is to 
say, matciial systems consisting of any number of parts 
acting on each other with foixcs of any kind consistent 
With the principle of the conservation of energy 'I'he 
molecules of any one kind are supposed to have in 
degiees of fieedom, this number being, in general, dif- 
ferent in different kinds 

It is also assumed in the enunciation that all the forces 
in the system are either forces tending to fixed centres 
and functions of the distances from these centres, or else 
forces acting between the ports of the same molecule, 
thus cvcludmg lorces acting between one molecule and 
another except during the encounter of two molecules 
This restriction, however, does not appear necessary, and 
indeed It IS easy to lemove it 

For the result of the proposition is to prove that if wc 
define the group (yl) of molecules as consisting of those 
whose generalised Lo-ordinati. 5 {if) are between certain 
limits {q and q ^ d q\ and whose generalised momenta 
(/>) are between certain other limits (/ and^ + dp)^ then 
the average number of molecuK s .n the group is — 

/ I 7 ) 

A,- .I'/i . <lp„dqx . dq,„, 

where A is a constant which is the same for all groups 
of molecules cf the same kind, but is different for dif- 
creiit kinds of molecules in the same mixture, liut // is 
the same for all kinds of molecules, is the poten- 
tial energy, and T the kinetic cncigy of a molecule when 
in the stale (A)^ and are the differentials of 

the components of momentum, and dq^. . . dq^^ the dif- 
ferentials of the co-ordinates. The continued product 
of these differentials specifics the extent of the group 

By integrating this expression with respect to any one 
of the variables, we may ascertain the average number 
of molecules in a larger group, in which that variable 
does not form a ground of subdivision. For instance, if 
we integiate with respect to all the co-ordinates, we 
arrive at a group consisting of all the molecules whose 
momenta are between certain limjts, or by integrating 
With respect to the momenta we form a group of mole- 
cules whose configuration lies within certain limits 


In this way we obtain two very important results — 

I The average kinetic energy of a molecule is 

2 It 

Avhere m is the number of degrees of freedom of the 
molecule. This 15 independent of the position of 
the molecule. 

3 The average number of molecules whose configura- 
tion lies between certain limits is - 


- , 

Ae dq^ . dq_^, 

where x is the potential energy of the molecule, arising 
from forces cither internal to the molecule or tending to 
fixed centres, but (according to Mr. Watbon) excluding 
intcrmolecul.ir forces 

But as our definition of a molecule is of the most 
general kind, nothing is easier than tn take into account 
any intermolecular forces by simply including within 
our “molecule” all those molecules between which 
intermolecular forces are exerted 

For instance, there is nothing to prevent us from defin- 
ing as a molecule a material system consisting of one 
atom in Sinus, anothei in Arclurus, and a third in ^Idc- 
baran If the umveise is supposed to have attained th.it 
condition of thermal equilibrium to which alone these 
propositions apply, the average kinetic energy of each of 


these atoms will be ^ because each has three degrees 
of freedom 

"lhat of the s>stcm of three atoms will be the sum of 


the kinetic energies of the three atom':, namely, 

Wc might obtain the same result from the consideration 
that this system has nine degrees of freedom 

The centre of mass of the three atoms is a mathe- 
matical point at an immense distance from .any of 
them. It has, of course, three degrees of freedom, 
and the kinetic energy of a material particle whose mass 
is the sum of the masses of the atoms and which moves 

as the centre of imss does is ^ 

2 n 

The value of the kinetic energy nf the centre of mass 
will be the same for any system ol atoms provided that 
every atom ot the system’ is liable to encounters with 
atoms not belonging to the system. Ot course if we take 
into our “ molecule ' all the atoms of a matLnal system 
unconnected with any other system, its ceiii.c of mass 
will not be agitated at all by the mutual actions of the 
atoms during their encounters. 

And here we must notice a point to which Mr Watson 
has adverted only in a note at the foot of p, 20 — the 
definition of the motion of the medium as tlisL nguished 
from the motion of agitation of the molecules For this 
is connected with the weak point of the demonstration 
and shows us the way to strengthen it 

The weak point of the demonsiiation is the tacit assump- 
tion that the sum of the potential and kinetic energies of a 
pair of molecules is the only function which does not 
ch.angc duiing their encounter. For there are other 
quantities which are not altered by the mutual action of 
iw.i bodies such as their masses ihemsebes, th:: sum of 
thtii momenta resolved in any given direction, and their 
angular momenta about any fixed axis 

Hence if instead of T^\M {n^ + 7/= -f we write 
in the expression for the distnbution of velocities— 
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C = T — M {Uu-\- + Ww + p + q (ue — 

^ wx) + r {vx - uy) C 

the distribution of velocities will still be a permanent one 
In this expression the quantities V, IV, p, r, may 
have any values provided they are the same for the 
whole system of bodies, but C may be different for 
different bodies, because it is multiplied by the mass 
of the body, which is invariable But we arrive at the 
same expression by substituting in T for k, and re/ the 
quantities — 

u - U qx - ry 
V — V rx — p2 
^ - ir + py - qx, 

or, in other words, by substituting for the absolute velo- 
cities of the bodies their velocities relative to a system of 
axes moving in the most general manner possible ; that 
IS to say, the components of velocity of the oiigin being 
{/, Vf IVt and the components of the velocity of rotation 
being /, q, and at the same adding to 7 " the quantity 
4 il/' { {gs - vy)'‘ -I- (7-1- - /-)’ + {/>y - gry } - C, 
which depends on the co-ordinates only and not on the 
velocity of the body. 

Wc now see that the most general case of permanent 
distribution is when the system of bodies is contained in 
a vessel of invariable form which moves with constant 
velocity along a screw, that is to say, in which one point 
is moving along a straight line with constant velocity, 
while the vessel rotates about an axis passing through 
this point with constant angular velocity. 

When there is rotation, we must subtract from the 
potential energy a term depending on the co-ordinates, 
which shows that the rotation produces an cfTect similar 
to that of a centrifugal force at light angles to the axis 
of rotation 

Returning to the general expression for the number of 
molecules m a group, we may make it yield us informa- 
tion of other kinds. Thus, if we wish to know the density 
of a particular gas at any given point in the mixture, we 
have only to make the limits of the group those of an 
element of volume, and we find the density proportional to 

~~ /t 

€ , where x energy of a single 

molecule which is due to external forces, such as gravity 
In the case of gravity, x is equal to rn q where 7H is the 
mass of a molecule, ^ the intensity of gravity, and 2 the 
height This leads to the ordinary expression for the 
density of a gas of uniform temperature in a vertical 
column, and it shows that in the ultimate distribution of 
a mixture of gases the density of each gas diminishes 
with the height according to its own law, that is to say that 
of the heaviest gases diminishes most rapidly, so that the 
proportion of the heavier gases diminishes with the height. 

This law of the distnbution of gases was asserted by 
Dalton as a consequence of his theory of gases, and 
numerous experiments have been made on air collected 
at different heights in the atmosphere in order to 
detect a difference m their composition, but wc cannot 
say that such a difference has as yet been satisfactorily 
established. 

'Ihc atmosphere, m fact, is eminently unfitted for 
testing the theory of the ultimate state of a mixture in 
equilibrium, for the inequalities of temperature in so large 
a body of gas produce powerful currents which continu- 
ally carry masses of the mixture from one stratum into 


another. This tends to produce a uniformity of com- 
position and a variation of temperature which aie both of 
them contrary to our theoryof the condition of equilibrium, 
and which seem to favour certain other theories 

Nor is the case much improved if, instead of the open 
atmosphere, we substitute a mixture of gases contained in 
a vertical tube For in order to obtain a difference of 
composition at the top and bottom of the tube large 
enough for experimental verification, the lube must be 
at least 100 metres high, and it would take more than a 
year for the contents of such a tube to approximate by 
one half to their final distribution. In the mean time the 
slightest di/Tcrence of temperature in the sides of the tube 
would produce currents which would tend to equalise the 
composition of the mixture. To verify the other result of 
our theory — the uniformity of temperature in the ultimate 
state of a vertical column — would be attended with still 
greater difficulties. 

But It would be quite within the powers of experimental 
methods to verify the law of distribution of a mixture of 
gases in a rotating vessel. Let two bulbs be connected 
by a wide tube, say 10 cm. long, and let them be filled 
with equal volumes of hydrogen and carbonic acid, well 
mixed together Let this apparatus be placed on a 
whirling machine, so that one bulb shall be close to the 
axis, while the other is moving at the r.itc of fifty metres 
pel second. The same degree of approximation to the 
final stale, which would take years m the long tube, will 
be effected in minutes in this small apparatus, and the 
proportion of carbonic acid to hydrogen will be about , 
greater in the bulb furthest from the axis. 

The clear demonstration of this proposition given by 
Mr Watson is of great scientific value, for almost every 
one of those who have attacked the question with 
insufficient methods of investigation have come to the 
conclusion that the temperature would dimmish in a 
vertical column as the height increases , and those who 
regard gaseous diffusion from a chemical rather than 
a dynamical point of view would probably expect the 
composition to be uniform at all heights. 

But the profound scientific value of this proposition 
becomes moic manifest when we make use of it in 
establishing the definition of temperature and the law of 
volumes of gases. 

In Prop. 11 . of this book, which corresponds to the 
original form of the theorem, as I gave it in the 
Philosiipktctil Mdi^azinc^ January, i860, two sets of 
spheres are completely mixed up together in the same 
ve.ssel, and it is proved that the average kinetic energy of 
a sphere is the same for cither set. We may then assert, 
as I did, that the two gases arc at the same temperature 
because they are thoroughly mixed together. But this 
assertion has no scientific meaning, because we cannot 
test Its truth by putting a thermometer first into the one 
gas and then into the other. 

But if we now call to our aid a system of forces acting 
on the molecules and tending to fixed centres, we may 
obtain a result capable of experimental verification ; for 
though wc are not acquainted with natural forces acting 
exclusively on one kind of gas, wc can calculate the 
effects of such forces. 

Let us assume, then, that the forces arc such that the 
potential energy of a sphere of the set N is much greater 
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in one part of a vesselj which we shall call than when 
it is in the part these two parts being separated by a 
stratum, C, withm which the potential varies continuously. 
The medium consisting of the spheres N will be dense m 
Ay it will become rarer m the stratum C, and there will 
be hardly any of these spheres in /?. 

Now let tlie potential energy of a sphere of the set 
be much greater when it is m A than when it is in //, and 
let it vary continuously from the one value to the other in 
the stratum C. Then the spheres of this set will be 
thickly scattered in will thin out m the stratum C, and 
will be very rare in A. 

The two sets of spheres are thus kept in great measure 
separate in A and while free to exchange their kinetic 
energy by collisions within the stratum C. 

Now by definition, the temperatures of two bodies are 
equal if, when the two bodies are placed in contact, their 
thermal state remains the same We cannot apply this 
definition to the two sets of spheres in Prop II., for they 
were inextricably mixed up together, but we have now 
got them almost completely separated from each other 
into two distinct regions, 'li.cy are therefore practically 
distinct bodies, and wc can test their temperatures 
separately. 

Hence the statement, that the temperatui cs of two gases 
are equal when the kinetic energy of the centre of mass 
of a molecule is the same in each, is true, not only of gases 
mixed together, but of two pure gases in different parts 
of the same vessel 

If we assume that a powerful external force acts on 
each molecule tending to a fixed centre belonging to that 
molecule, each molecule will always remain very near its 
own fixed centre of force, and the assemblage of molecules 
will behave like a solid body. But forces of this kind are 
included among those considered in Prop IV, so that 
the relation between temperature and the kinetic energy 
of the centre of mass of a single molecule must be extended 
even to solids 

Returning once more to the general expression for the 
aveiage number of molecules in a group, we may make it 
yield us information with respect to the aveiage number 
of sets of molecules which, at a given instant, are in a 
given configuration with respect to each other. 

For instance, if two molecules act on each other, and if 
X IS the potential energy due to this action corresponding 
to a distance then the number of pairs of molecules 
whose distance is between r and r d r will be propor- 
tional to 7 ‘^e In the case of attraction, x is negative, 
so that there will be a greater number of pairs of mole- 
cules within these limits of distance than there would 
have been if they did not attract each other. In the case 
of repulsion, x is positive, so that the repulsion diminishes 
the number of pairs wiihin the distance of repulsion If 
the potential energy of a pair of molecules rapidly increase s 
to an enormous value when the distance between their 
centres becemes less than a given quantity, the number 
of pairs which are within the gi\cn distance will be 
piacLically zero, and the molecules will behave like 
smooth Tigid'clastic sphere?. 

13 y making the molecule^’ include three or more 
molecules, and making x the potential energy of this 
system, we may extend the theorem to the simultaneous 
encounter of three or more molecules, so that these cases, 


which were formally excluded in the earlier propositions, 
do not in any way interfere with the absolute generality 
of the final result. 

The clear way in which Mr Watson has demonstrated 
these propositions leaves us no escape from the terrible 
generality of his results Some of these, no doubt, are 
very satisfactory to us in our present slate of opinion 
about the constitution of bodies, but there are others 
which are likely to startle us out of our complacency, and 
perhaps ultimately to diive us out of all the hypotheses in 
which we have hitherto found refuge into that state of 
thoroughly conscious ignorance which is the prelude to 
every real advance in knowledge 

If we know from observation either the specific heat of 
a gas at constant pressure, or the ratio of its specific heats 
at constant pressure and at constant volume, we can 
determine the ratio of the nate of increase of its total 
energy to the rate of increase of the energy of agitation of 
the centres of its molecules. Now if the molecule has m 
degrees of freedom, its total kinetic energy is to the 
energy of agitation of its cenlie of mass as 7 n to 3 It 
IS probable that the internal potential energy of the 
molecule increases as the temperature rises, and this 
would make the ratio of the whole energy to that of 
agitation of centres greater than that of 7 n to 3, so that 
if we know this ratio by experiment, wc can assert that in 
cannot exceed a certain value. 

For chloiire, ammonia, and sulphuretted hydrogen, in 
cannot exceed 6 ; for hydrogen, oxygen, nitrogen, air, 
carbonic oxide, nitrous oxide, and hydiochloric acid, it 
cannot exceed 5, and for mercury gas, aecording to the 
experiments of Kundt and Warburg, it cannot exceed 3 

Now Boltzmann has pointed out in a paper “ (Jber 
die Natur del' Gasmolecule ” (Vienna Acad, December 
14, 1876), that if the molecules were rigid elastic bodies of 
any form, ni would be 6, ihat if they were smooth figures 
of revolution, llie velocity of rotation about the axis of 
figure would not be affected by the collisions, so that ni 
would be S, and Lh.at if they were smooth spheres, the 
three component velocities of rotation would each of 
them be independent of collision*?, so that ni would be 
reduced to 3, and these values are in striking agreement 
with the phenomena of the three groups of gases. 

But before we accept this somewhat promising hypo- 
thesis, let us try to construct a ngid-clastic body It will 
not do to take a body foinicd of continuous matter 
endowed with elastic properties, and to increase the 
coefficients of elasticity without limit till the body 
becomes practically rigid. For sncli a body, though 
apparently rigid, .s m reality capable of internal vibra- 
tions, and these of an infinite vaiiety of types, so that 
ihe body has an infinite number of degrees of freedom. 

The same objection applies to all atoms constructed of 
continuous, non-ngid matter, such as the vortex-atoms of 
Thomson. Such atoms would soon convert all tbeir 
energy of agitation into internal energy, and the specific 
heat of a substance composed of them would be infinite, 

A truly rigid-clastic body is one whose encounters with 
similar bodies take place as if both were elastic, but 
which is not capable of being set into a state of internal 
vibration. We must take a perfectly rigid body and 
endow it with the power of repelling all other bodies, 
but only when they come within a very short distance 
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from its surface, but then so strongly that under no 
Circumstances whatever can any body come into actual 
contact with it 

This appears to be the only constitution we can 
imagine for a rigid-elastic body. And now that we have 
got It, the best thing we can do is to get rid of the rigid 
nucleus altogether, and substitute for it an atom of 
Boscovich — a mathematical point endowed with mass 
and With powers of acting at a distance on other atoms. 

But Boltzmann’s molecules are not absolutely rigid 
He admits that they vibrate after collisions, and that their 
vibrations are of several different types, as the spectroscope 
tells us. But still he tries to make us believe that these 
vibrations are of small importance as regards the principal 
part of the motion of the molecules He compares them 
to billiard balls, which, when they strike each other, 
vibiate for a short time, but soon give up the energy of 
their vibration to the air, which carries far and wide the 
sound of the click of the ball5. 

In like manner, the light emitted by the molecules 
shows that their internal vibrations after each collision 
are quickly given up to the luminiferous ethei 

If we were to suppose that at ordinary temperatures 
the collisions aie not severe enough to produce any 
internal vibrations, and that these occur only at tempera- 
tures like that of the electric spark, at which we cannot 
make measurements of specific heat, we might, perhaps, 
reconcile the spectroscopic results with what wc know 
about spcciHc heal. 

But ihe fixed position of the bright lines of a gas 
shows that the vibrations are isochronous, and therefore 
that the forces vhich they call into play vary directly as 
the relative displacements, and if this be the character 
of the forces, all impacts, liowevei slight, will produce 
vibrations 

Besides this, even at ordinary temperatures, in certain 
gases, such as iodine gas and nitrous acid, absorption 
bands exist, which indicate that the molecules are set 
into internal vibration by the incident hght 

The molecules, therefore, are capable, as Boltzmann 
points out, of exchanging energy with the ether. 

But we cannot foice the ether into the service of our 
theory so as to take fioni the molecules ihcir energy of 
internal vibration and give it back to them as energy of 
translation It cannot in any way interfere with the 
ratio Letween these two kinds of energy which Boltzmann 
himself has established All it can do is to take up its 
own due proportion of energy according to the number 
of Its degrees Df freedom, 

Wc leave it to the authors of the " Unseen Universe” 
to follow out the consequences of this statement. 

J. ChERK MAXWfc:LL 

OUR BOOK SHELF 

Ripori on the P) ess and Condition of the Royal Gardens 

at Klw dunu\^ the Yiai 1876 (Clowes and Sons.) 

Sir Joseph Hookior's annual leport on the Royal 
Gardens, Kew, for 1876, has just been issued. It is a 
pamphlet of some ihirt) -three pages, and is a consider- 
able improvement on the icports of former years. It 
deals most fully with new plants of economic interest, 
whether such have been actually received or sent from the 
Royal Gardens, or have formed the subject of correspon- 
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dence with foreign or colonial governments It is 
eminently satisfactory to (know that such useful plants as 
the Para rubber {Hevea bfasihensts), the ipecacuanha 
(Ccpkir/is Ipecacuanha)^ the Libeiian coffee {Coffea 
libericd)^ and other'?, have been most successfully 
introduced into India and other countries, through the 
instrumentality of Kcw. Of the 70,000 seeds of the 
Hevea received at Kcw about the middle of June last 
year, all of which we are told weie at once sown, and 
though closely packed together, covered a space of over 
300 square feet so soon as August I2th following, upwards 
of 1,900 living plants, naised from these seeds, were 
transmitted to Ceylon in thirty-eight Wardian cases, 90 
per cent, of the whole consignment reaching Ur. Thwaites 
in excellent condition So rapid was the germination of 
these seeds at Kew that some had actually staited into 
growth on the fourth day alter sowing, and many in a 
few days reached .a height of eighteen inches It has 
been arranged that these young plants shall "be nursed and 
established in Ceylon for subsequent transmission through 
the Indian Gardens to Assam, Burma, and other hot damp 
provinces of India proper.” Besides those sent to India, 
smaller quantities of plants have also been despatched to 
the west coast of Africa, Burma, Dominica, Jamaica, Java, 
Queensland, Singapore, and Trinidad With itgaid to 
Ipecacuanha, though Dr. King reports that he fears it can- 
not be grown sofarnoith in Indians Bengal, it is neverthe- 
less m some situations capable of rapid and extensive culti- 
vation, and the roots giown in India have been jnoved to 
be quite as ePhcacious in a medicinal point of view as those 
from the best districts of South Amciica In the matter 
of Liberian coffee, the wide and general extension of this 
new kind in coffee growing countries bids fair, 111 many 
parts, to entirely supersede the old and better known 
Coffea arabica Sir Joseph Hooker rcpoits the receipt of 
numerous favourable notices of the plant, and quotes 
‘‘two from opposite sides of the world,” namely Ceylon 
and Dominica. With reference to disrasf^s aTcciing 
coffee plants — which it is hoped the more sturdy habit of 
the Libennn kind will help it in some jnt.isuic inresist— a 
very exhaustive notice is furnished, which is not only of 
much inteiest in a scientific point ol view, but cannot fail 
to be valuable to coffee-planters themselves It will, 
moreover, no doubt lie the means ol causing more caicful 
observations to be made by residents on codec* estates or 
in coffee-growing countries into the nature and habits of 
diseases which are still more or less obscure. 

Considerable additions are reported to the Museums and 
Herbarium, the new building for the accommodation of 
the latter collection being now m a v^cry advanced slate. 
The new Laboratory, which has been erected at the 
expense of T, J. Phillips Joddrell, Esq, is repoiUd as 
having been completed duiing the year, and though not 
fully provided with the necessary equipment at the tune 
the report was written, has been already, as our readers 
are aware, used by Dr Tyndall in several of his recent 
experiments and researches. 

Two new features of the report which we have not 
already mentioned aic — first, the intrcduclion of plates, 
one being a figure of the new Liberian coffee plant, and 
the other a view and ground-plan of the Laboiatory , 
and second, the publication of the report, at a charge of 
sixpence, by Messrs Clowes and Sons. 

Natural History Tj ansactiom of Noi ihu mbit loud ana 

Durham, voJ. v, part 3. (Williams and Norgatc, 

1877) 

This part is by,^ro means the least valuable of these 
transactions ; on the contiary, it will rank high, owing to 
the contributions of Dr, Kmbleton and Mr. Acihey on 
the structure of the Labyrinlhodonts, and the eight excel- 
lent plates by which their papers aie illustrated The 
illustrations of Loxomma and Anlhracosaunis are as 
complete and instructive as any that have >et been pub- 
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lished of Dntish LabyrinthodonLs. The authors, how- 
ever, do not recognise the articular surfaces on the 
exoccipitals of Loxomma as the two condyles , and they 
speak of a concave articular surface as taking the place 
of a condyle or condyles on the basioccipilal bone. The 
condyles in all Amphibia are produced by the exoccipital 
bones, and such a character is not a special evidence of 
the affinity of Loxomma with fishes. The number also 
contains several interesting papers on local natural his- 
tory and antiquities, and the address of the president, 
the Rev. G. Rowe Hall. 


LETTERS TO THE EDITOR 

\The Editor does not hold himself 7 e sponsible for opinions expressed 
by kis co}‘respofidenis. Neither can he unde) take to t etui n, 
or to con expand ivith the mnters of rejected nianusenpts 
No notice is taken of anonymous commumcaiionr. 

The Editor urgently requests corripondents to keep their letters as 
short as possible The piessure on his space ts so great that it 
ij" impossible otherwise to erisuie the appearance ei>tn of com- 
munuations containing interesting and novel pacts ] 

The “Inflexible'’ 

Mv attenlion has been called to an article on the Inflewble^ in 
Naiuhk (vol XVI., p 201 ), and I shall be much obliged by 
your inserting a few remarks, which 1 shall make as short as 
possible On the general subject of the article I do not propose, 
nor would it be proper for me, to say a word I am concerned 
only with the concluding remarks of the writer on a letter of 
mine to the Vnne^i Nothing lias appeared to me more astoniah- 
ing than the use, or lather abuse, which is occasionally made of 
the repoit of Lord DulTerin's committee on ships’ designs If 
their authority can be claimed for any statement, I see on all 
sides a readiness to claim it Should anything they have said 
militate against a favourue view, their authority la depreciated, 
and a comparison is sometimes invidiously drawn between the 
supposed opinion of the majority and that of an intelligent 
minority Now if I be included with the unintelligent majority^ 
I am quite content to find myself in such good company ; but 
if, on the contrary, I am inclmled in the minority, I utterly 
and absolutely refuse a compliment at the expense of rtiy 
dislinguithed colleagues, with whom I shall always esteem 
it no small honour to have served Tn fact I am not aware of 
any scientific point on which that committee was not unanimous 
The writer of the article m question in common with many 
othcis, seems to have entirely mistaken the position of that 
committee He sCLins to think their duly was to make their 
report a treatise on Naval Architecture. The absurdity of such 
a notion is apparent on the face of it In fact (hey were lequired 
to give an opinion on certain designs of ships submitted to them 
as to their being m accordance with the latest developments of 
the theory of naval architecture It was no part of their duty 
to descant on the principles which were autccssfuUy applied in 
such designs , but undoubtedly if they observed that in any 
direction caution was necessary, they were bound to remark it. 
In none of the dcsigna was there any indication of a tendency to 
curtail initial and maximum stability of their due proportions, 
had there been they would certainly not have failed to call aKcii- 
tion to It. But while they found the design of the Droadation 
in all respects sound, they yet thought it desirable that the range 
of stability should in future designs be somewhat enlarged In 
recommending such enlargement they by no means .commuted 
themselves to any tuch alsurd dictum as tlie wider Imagines— that 
range of stability is all that is requisite for the safety of a ship- 
But as I have alieady said, to have laid down all ihe other 
requisites of a good ship would have been to write a treatise 
Again, whatever credit according to some, or discredit accord^ 
ing to others, is due to the design of a ship hke the IntlextHe 
with an armour-plated central atadel with unarmoured bow and 


stem, that credit or discredit cannot be justly Imputed to the 
committee. Mr. Reed, iii his evidence, had brought a design 
with some of the leadmg features of such a ship before them, 
and it occupied a considerable share of their attendon. Now 
what do they say on this subject? — “ It is not by any means 
certam that some method may not be devised of securing 
the requisite reserve buoyancy by other means than armour 
plating " And after giving a sketch of what such a ship would 
be, they conclude thus: — “ In the absence of any practical 
experience of the e/Tect of Urge shells or ot torpedoes upon such 
a structure as we have in view, it is impossible to say with con- 
fidence that the object aimed at would be thus attained, but, 1 / it 
were, consequences of so much importance and value would 
follow that we think it right to inaic ate this line of inquiry as 
worthy oj (xpervntntal investigation " 

How far such a. bare suggestion of experimental inquiry is 
from the recommendation of such a structure for adoption must 
be evidenl to your readers without further comment. 

United University Club, Pall Mall, Joseph Wooliey 
J uly 20 

[The above letter from Hr. Woolley is what might have been 
exjiected from a man of his eminence in the science of naval 
architecture, writing under the restraint of his nommation by the 
Ciovernment to a membership of the Committee which is to 
report upon the stability of the Jn flexible. It is no doubt to the 
concluding words of our first article On this subject (NaiUke, 
vol. xvL p 203) that Dr Woolley’s letter refers, and we at 
once admit that there is very great force in the argument which 
he now employs. The particular point m question is a very 
simple one In his letter published m the of July 19, 

Mr Barnaby wrote . — " According to our estimate the ship, 
when fully armed, stored for fighting, and manned, will have, 
independently of the unarmoured ends — i,e , supposing them 
not to exist — a range of stability of 48 deg The Committee on 
Designs considered that 40 deg was sumcient range for a sea- 
j going unmasted ship ” On the following day a letter appeared 
I horn Mr. Reed commenting on the impropriety of assuming the 
j non-e.xuhnce of the ends, pointing out that it was 50 deg and 
I not 40 deg that the Committee spoke of as the mirnmnm angle 
of vanishing stability, and adding that when the Committee put 
forward ** range of stability ” as ‘Hhe one measure of safety ” to 
be considered, “they stated the most dangerous doctnne which 
probably has ever been propounded in connection with the 
science of naval architecture “ Now, on reconsidering the whole 
question, we arc inclined to think that these words were not, in 
point of fact, quite fair to the Committee, because there was 
probably no member of the Committee who would have asserted 
or admitted that “range” was the one and only measure of 
I safely to be considered. Dr Woolley, Mr, Kroude, Sir W. 

Thomson, and probably some other members of the Committee, 

[ doubtless knew perfectly well that the length of g 7 from point 
to point was not only as important as “range,” but far more 
I important in all cases of limited range , and it 15 now obvious, 
with the present letter of Dr Woolley lie fore us, that the absence 
of any reference to the fact is attributable to the bmitcd extent of 
the Committee’s inquiry There is great force In the remark that 
it was no part of the duty of the Committee to compose a 
treatise on naval architecture. On the other hand we are bound 
to deny that our remarks were pcnneil under a contrary im- 
I prcssion. Our view is that the use to which Mr Barnaby has put 
! the Report of the Committee proves that the scientific men who 
I composed it would have done well to have employed more guarded 
I language, and to have recogmseil in some manner the msumcicncy 
of range only as a measure of safely. When they are found 
speaking of a certain angle of vanishing stability as being 
“sufhcient to ensure the safety ” of ships, it must be admit- 
ted, even by Dr Woolley and his colleagues, that some 
risk of misconstruction was incurred. That misconstruction, or 
perhaps ue ought m this case to say misuse— or even “ abuse, 
as Dr Woolley expresses it — has occurred in the present 
case 15 maDifrst, because Mr Barnaby seized hold of the 
Committee’s dictum as to range, and ignored altogether the very 
senous question of the amount of the stability, What makes 
the matter more important than usual m the present cose is that 
the curve of stability due to the citadel of the InjUxibU only is, 
no doubt, a low aijd flat curve, g z being everywhere so small 
that in order to bring the stability up to a safe amount lU range 
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would have to be vfry ^eatly extended. It was, no doubt, 
Improper of Mr. Bnmaby to make the use he did of the 
Committee's wnrds, and Mr Reed took no pains to credit the 
CommiUre with anything beyond what was written , but Dr 
Woolley is, we think, a little forgetful of the fact lhat what 
Mr Reed wrote, and what we have since written, has had to be 
said in presence of the circumstance that in a matter of the 
^avest public importance a free use of the Committee’s words 
has been made by a high authority for the purpose of claiming 
for the InfhxihU imblic confidence in her stability on the ground 
of ranfic only It is aatisfactory to learn, however, on the 
undoubted authority of Dr Woolley lhat the Committee, what- 
ever Its language, not only Inetndcd to give no countenance to 
the doctrine that the Infifriblr would be proved safe if only she 
were shown to possess su/Ticient range of stability, but individually 
and collectively would consider such a doctrine as altogether 
absurd 

On the second portion of Dr Woolley’s letter, we entirely 
concur with him We have read over again both the evidence 
and the reports 'of the Committee of Designs, and we cannot 
find the smalle'^t justification for the assumption that, right 01 
wrong, the Committee on Designs is responsible for this ship’s 
design. The case to the contrary is ahsolulely clear and 
unquestionable Mr Reed placed before the Committee the 
outline ideas of a ship of thii description, but making it a ime 
guA non — Jet it m justice to him be said — that the ship should 
not depend 'Mn the least degree” upon the ends, and lhat the 
stability of the citadel should be so ample as “to make it a 
matter of perfect indi/fercnce how much the ends might be 
knocked, about by shot and shell ” He spoke of the ends as 
being filled with water, and thus converted into a sort of tank", 
and It most naturally occurred to the committee to suggest 
whether cork or some metallic cellular material, might not with 
advantage be employed to take in some degree the place ol 
water, a proposal which Mr Reed thought well worth consi- 
deration and trial Beyond this the Curamiltee did not go la 
their report, as the quotations cited by Dr, Woolley clearly show , 
on the contrary, by recommending the course of experimental 
investigation which they advised they plainly showed that, in 
their opinion, suHicient grounds for depending upon cork, iSlC , 
for stability did not exist, and could not be shown to exist except 
by large and well considered experiments Mr Ibirnaby roundly 
asserts that the Committee “did not agree vth Mr Rted's 
view as to the necessary dependence of the ship upon her 
armoured citadel for her floating power , ” but the ex'racts from 
the ComniUlee’s Report which lie adducts in support of the 
statement by no means bear it out. The (’ommlLtee, for some 
reason or other, advert to Mr Reed's plan without mentioning 
hlB name, but, while nowhere implying any dissent from hm 
mam principle, plainly enough indicate that armour should 
be employed to sufficiently protect buoyancy and stability, unless 
“other means than armour-plating ” could be found and proved 
effectuaj. 

We shall defer to Dr. Woolley's very proper wish to restrict 
his remarka to the two points above considered, and shall m no 
way seek to connect them with the general question upon which 
he has been appointed a judge. We may be permitted to observe, 
however, that whatever the result may be, iL is a satisfaction to 
U9 to find that the Committee consists of gentlemen who arc in 
large part not merely masters of the science of the stability of 
Boating structures, and raised high by their individual repute 
above the suspicion of pai tiganship, but who also, by serving on 
the Committee of Designs uf 1S71, acquired very special fitness 
for promptly considering the InflfXible case They will know 
how to go directly to the questions at issue, and after ascertaining 
what stability the ship actually possesaei without aid from cork, 
or canvas, or other devices, and what she possesses with such 
aid, they will be able to declare with scientific confidence and 
precision whether It is or is not Bufhcient, for they ore themselves 
the authors of the very standards by which lhat issue must be 
decided Nor will they forget that whatever demands for 
stability cxislsd in 1871, slill greater demands now exist when 
we have the First Lord of the Admiralty, m hia place in Parlia- 
ment, rlainung for this very ship the abdity to float and fight 
even after Ihree successive blows from Whitehead torpedoes. If 
the result should be a disproof of ouy views of the subject, we 
luiow that that disproof will be based upon scientific grounds 
that will commend themselves to impartial minds. If the result 
should le to require that Additional stability shall be provided 
m such ships, a great public good will have been accomplished. 
We need rot say which result we anticipate — Fp Nature 1 


The Manufacture of Leading Articles 

Thfrk la a good old story told of a country editor who once 
met a pressing demand for copy ma singularly ingenious manner. 
At the moment of going to press, it was found to the consterna- 
tion of the printer that a whole column was lacking. What was 
to be done? The whole staff was in confusion at the unexpected 
discovery, the editor alone preserved his wonted coolness 
Sending for a copy of the Ttnu^^ he clipped (herefrom one of 
the leaders and ordered it at once to he set up in type, prefaced 
by the words “ What does the 7 inirj mean by this?" 

This Btoiy recurred to me with some force on reading on 
the front page of Land and IVatix week, an article on 
Sohliers' Food in War ; for the original, bearing my signature, 
appeared on the front page of NAinKL(vol xvi, p 157) In 
this case, however, my other ielf seems to have had more time 
on his hands than the country editor, ^ince the article in question 
has been jiaraphrased in parts ^bll wuh such care as not to 
destroy the identity H B \DrN PRi i rilARD 

July 24 

The Fish-sheltenng Medusa 

Proiiaiii Y the species of fish to which Mr I.awlcsfi referi* as 
seeking shelter under the swimming-disc of Aureha aurita 
(Nature, vol xvi p 227) is Aftrlaui^a catbonarius (Cuv ), 
popularly called boat -fish At least I have seen the fry of this 
species behaving as Mr Lawless describe^ 

The observation stated m the following words appeals to me 
one of great interest —“Occasionally the Medusa turned in its 
pulsations, so as to bring the umbrella undermost, when the fish 
would shoot hastily out, but the Medusa had no sooner lighted 
Itself, than the fish returned ” Now, if this occasional turning 
on the part of the Medusa was not merely accideiilal, but, as Mr. 
Laivlcsa implies, a reflex act performed with the view of 
escaping from the irritation occasioned by the fish, the fact 
Would show lliat the marginal ganglia of Aurelia aurUa are so 
far CO ordinated 111 iheir action as to enable the animal to steer 
Itself in any required direction Fur my own part, I have not 
as yel been able to ^.aiisfy myself that bucIi ganglionic co ordina- 
tion occurs in any species of covered-eyed Medusa ; so it would 
l)e well worth while if Mr Lawless could repeat his observation 
a sufficient number of limes to exclude the supposition of the 
somersaults being merely fortuitous 

I may take iTiis opportunity of saying that the cut which 
illustrates the abstract of my lecture on p 2-^2 of the same issue 
of Naiure as coutamt! Mr Lawless’s letter, is intended to 
represent the species of Medusa to which he refers*, viz , Aureha 
aurda The cut is about I naluial si/c 

Georgi- J Romanes 


Phyllotaxis 

I HAVE noticed in the lauiel and the Spanish chestnut species, 
in which the leaves liave normally a distichous arrangement, that 
when a vigorous shoot Lakes a vertical direction — fur example, 
after the stock has been cut down near the ground — the leafage 
of such a shoot i*! often qulncuncial The phenomenon suggesta 
three jiohsible interpret ations. Is this to be regarded as a fixed 
adaptive habit, the spiral phyllotaxia being the fittest for the 
upright, the two- ranked for the more numerous lateral twigs ? 
Or are the exceptional inst.'inces endeavours after greater 
economy of space in die packing of the buds? Or, finally, ought 
wc to discern in the peculianlies of the more vigorous shoots a 
reversion towards some ancestral condition ^ W. K IIart 
Drutnaweir, Greencnstle, July 20 


Printing and Calico-Printing 

As all Lhat T am ever personally concerned to know is the 
truth of a matter, I am glad to stand corrected by the writer of 
the article on Calico-Printing m the “ Encyclopredia Brilanmca ” 
The claim I made, however, for the author of the “Natural 
History of Kuthiuiasm " was not my own invention; and it 
would be of interest, 1 think, to the many who must atdl, even 
m our day, revere his memory, to know more fully and accurately 
what it was that engrossed so many years of his valuable life, 
and what, if any, have been the practical results 

Bregner, Bourne mouth, July.2j IIlnry Cecil 
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THE VISIT OF THE BRITISH ASSOCIATION 
TO PLYMOUTH 

'^HERE are very good reasons for anticipating that 
^ the Plymouth meeting of ihe British Association 
will be at least up to the average in interest and success. 
Indeedj in some respects it is anticipated that it will be 
unufinaily atti active ; and the attendance is likely to be 
much larger than from the distance west was at first thought 
probable. And as the details of the local arrangements 
approach completion so do the outside attractiona^rendered 
available for the pleasure or information of the visitors, 
increase and multiply. The Government authorities have 
kindly consented to render every facility in their power 
for the inspection of the great establishments which con- 
stitute Plymouth and Devonport one of the cluef arsenals 
in the world. The dockyard and Keyham yards will be 
freely open ; those who desire to inspect the famous 
biscuit machinery at the Royal William Victualling Yiid 
will be enabled 10 do so ^ there will be gunnery pracuLc 
and probably torpedo practice also to be witnessed nn 
board the Cambridge The Breakwater of course can be 
seen at any time from Plymouth Hoe, and visited when- 
ever weather will permit, which unless a gale is blowing 
it always does. The Breakwater Fort, reared on an 
artificial island of stone in the Sound imniediattly within 
the Breakwater, granite-capped and iron-plated, is by fai 
the most interesting of the great chain of forts wheiewith 
the Three Towns are girdled, and this too, it is hoped, will 
be open to inspection. The Eddystone will be vis'ted on 
the Saturday, as already stated ; but it must be under- 
stood that It IS by no means certain that a landing can be 
etfccted, In fair weather, even, there is at times such a 
swell there as to render landing difficult, and even 
dangerous, while in rough weather it is impossible 

The excursion arrangements have been somewhat 
extended since our previous notice. On the Saturday, m 
addition to the cKCursions to the Fddy stone, Lee Moor, 
and Iskeard for the Caradon Mines, it is now proposed 
by the citizens of Exeter to invite a large party of the 
mergers to this famous city, which abounds in objects 
of afiiiq^uarian interest, and which is noted for the hospi- 
tality with which It receives its guests. Hkeard too, is 
moving in the same direction ; and the proprietors of Lee 
Moor Clay Works, Messrs. Martin, intend to make 
provision also for their visitors. After the clay works 
have been seen and justice done to the luncheon, there 
Will be ample opportunity for a delightful ramble on 
Dartmoor. Shell Top and Pen Beacon, with iheir 
magnificent views and prehistoric remains, are within 
very easy distance, and good walkers will have the 
opportunity of enjoying some of the most romantic 
scenery in Devon, m the valleys of the Plym, and other 
moorland rivers. 

The excursion arrangements for the Thursday remain 
unchanged , but there has been a considerable addition 
to the list of available attractions. The engineers of the 
party, through the kindness of Mr. Margary, engineer of 
the Great Western Railway for the district, will be 
enabled to inspect the Royal Albert Bridge to their heart's 
content — even to a scramble through the Lubes. The 
great granite works and granite quarries of Messrs. 
Freeman at Penryn ; the mines of DoUaih, Tincroft, 
and Cam Brea (by the kindness of Capt Josiah Thomas 
and Capt Teague), the pneumatic stamps of Mr. Ilus- 
baiid, at the Hayle Foundry ; the tin smelting works of 
Messrs. Bolilho, at Penzance, will all, by the courtesy of 
their proprietors, be available to be visited by members of 
the Association. And as the Earl of Mount-Edgeumbe 
has kindly opened his magnificent park and his romantic 
mansion of Colehele, so Sir John St. Aubyn permits his 
famous and histone residence, St. Michael’s Mount, to be 
Visited by those members of the Association who may 
find ihcir way so far west. 

The public museums of the two counties will, we believe, 


be all open to Che members. The chief are that at Exeter, 
that of the Royal Cornivall Institution at Truro, and that 
of the Royal Cornwall Geological Society at Penzance. 
Mr C. C. Ross, of the latter town, has One of the best 
private collections of minerals in the West of England, 
and will gladly show it to all who feel interested in mine- 
ralogy. Then there are the museums of the Torquay 
Natural History Society, the specialty of which is its 
Kent's Cavern collection, which will farm one of the 
attractions of the Torquay excursion, and the Museum of 
the Plymouth Institution, in which will be found a magni- 
ficent collection of flint implements and weapons lent and 
arranged for the occasion by Mr Brent 

There will be several local papers contnbuted to the 
various sec (ions, but the list is h.irdly likely to be so long 
as at the meeting of 184.1, when the local contributions 
were unusually numerous 

The Phariniceutical Society will, as usual, hold their 
meeting nnmedi.itcly prior to the meeting of the Hritis h 
Associiiion at Plymouih, and the Mineralogical Society 
and the Society of Public Analysis, will also meet at 
rMymouih during the Association week. 


THE COR/LL i 

S INCE Monday last the young gorilla from the Berlin 
Aquarium has been exhibited, eJunng most hours of the 
day, at the Westminsier Aqu\rium, in company with a 
chimpanzee. This is the fir^t occasion on which a living 
gorilla has been publicly exhibited in this country as 
such, an earlier specimen some years ago, in a travelling 
menagerie, having passed for a chimpanzee during its 
life-timc 

The gorilla, which is about three years old, appears in 
excellent health, and diflers mist strikingly from its com- 
panion m the blackness of its face and extremities, the 
smallness of its ears, the shortness of its muzzle, the 
great development and brc;adih of the aUe of its nose, the 
shortness and softness of its thick-set body-hair, the 
presence of a frontal hair-tufc, the breadth and flatness of 
Us back, which is also capable of greater backward bend- 
ing, the smallness of the four outer toes, which arc free 
for but a short distance, the breadth of Us hands, and the 
massiveness of the nape of the neck The conjunctiva is 
black, and the eye intelligent. We think that no onr 
interested in natural history should lose the opportunity 
of seeing this particularly interesting Anthropoid ape,. 


BRISIHGA 

N early a quarter of a century ago the celebrated 
Norwegian poei and naturalist, P Chr. Asbjornsrn, 
was dredging in the interior of the picturesque Hard- 
angerfjord, when, at a depth of about 200 fathoms, the 
dredge brought up a wonderful new star-like Kchinodenn, 
uite unlike any form ihat had been up to that moment 
escribed From a little circular disc of about an inch in 
diameter there issued eleven spreading arms or rays up- 
wards of a foot each in length. These were armed along 
the edges with several rows of long spines , these arms, 
while standing near together at their base, generally taper 
away gradually to their lips The colour, though variable, 
was, on the upper or dorsal surface, of a more or less red 
hue and paler, often to whiteness, on the under surface. 
On the lower surface of the disc, and occupying the 
central space, is seen the inouth-like aperture of the ali- 
mentary system, and spreading away from it along the 
centre of each ray-like arm, are the deep ambulacral fur- 
rows, so called because from these furrows issue the 
ambulacra or water- fceL These form two uninterrupted 
rows, and are flanked by several palisades of strongly-deve- 
loped spines, the outer ones being the longest. All thcie 
spines are enveloped m an integument which is covered 
with strange-looklng PedicellariJC. 
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Only an instant's glance at this brilliant novelty was 
vouchsafed to the poet-naturalist , for beneath his glance 
the star-lish, thus brought up to quarters new to it, threw 
off all Its arms, and what was once a thing of beauty be- 
came now a (angled mass of writhing arms moving away 
from the disc that had so long borne them company. 

From living in great darkness and in the tranquil 
depths of the ocean's bosom, the being brought so sud- 
denly up into the bright sunlight and to me agitated 
movements of that ocean's surface was too great a change 


and too severe a shock, and the catastrophe just men- 
tioned was the consequence. To Asbjbrnsen, however, this 
thing of beauty seemed like a link in the chain of the past. 
In Its unlikeness to most recent forms of star-hshes he 
saw Its connection with certain fossil forms, and in its 
brilliant sun-hke form he was reminded of the “ Brising" 
which, according to ancient Norwegian tradition, was 
conceded by Loke in the abyss of the primeval ocean, 
but which had so long served as the ornament to cover 


the breast of the god Freja, and he gave the name of 
Drisinga to the new genus, 

From the number of its arms Aabjumsen called this 
new species B, endtcacnemosy and until quite recently it 
was the only species known. In one locality of the fjord — 
Hesthammer — its occurrence cannot be considered as 
very rare, it has only been met with on rocky bottoms 
and at depths of from 200 to 400 fathoms. It has also 
been dredged by Prof. G. O. Sara some miles north of 
Bergen , by Sir Charles Wyville Thomson in the North 
Atlantic, and off the west coast of 
Portugal by Mr. Gywn Jeffreys, an 
account of the finding of these 
latter specimens will be found in 
Prof. Sir C. W. Thomson's most 
interesting work on the ** Depths 
of the Sea." 

A second species of this genus 
was in 1869 and 1870 brought up 
by Prof. G O. Sars at the hshing- 
place Skraaven, in Lofoten, from a 
depth of 300 fathoms, and this 
species has also since been found 
in the great depths of the Atlantic 
Hcean ; for this species the name 
B coronaia has been selected by 
Sars, and this name has been 
adopted by Thomson, from whose 
work the accompanying beautiful 
woodcut of this species has been 
borrowed. It represents the ani- 
mal as seen from above ; five rudi- 
mentary arms in one scries lake 
the place of those that have been 
lost, for in this species the num- 
ber of arms vanes from nine to 
twelve. 

This new species has been made 
the subject of an elaborate memoir 
by Prof. G. O Sars, in which 
memoir the structure and affinity 
of the genus is also fully discussed. 
It has been published as the Uni- 
versity of Christiania’s programme 
for the latter half of 1875. With 
the aid of a tolerably large number 
of fresh specimens and by repeated 
caieful dissections, Sars has been 
enabled to ascertain most of the 
points in connection with its his- 
tology, and seven plates assist in 
illustrating the structures desenbed. 
He considers the functions of the 
remarkable little organs called Pedi- 
cellarix, which occur in most sur- 
mising number m both species of 
Brisinga, as that of seizing and 
holding fast the objects which come 
in contact with them, those that 
are found on the dorsal surface, 
thus acting as protectors to the 
thin skin ; and those on the lower 
suclace acting in the service of 
alimentation 

Among living star-fishes Bnsinga seems to stand iso- 
lated, coming perhaps nearer to Pedicell aster ; with the 
oldest known fossil star- fish Proi aster, it shows close 
affinities, but would seem to be older and less specialised, 
and if 90 it would then be the most primitive as well as 
oldest form known of Star-fishes. It must therefore be 
kept in a family of Echinoderms by itself which may be 
called ^n^uia. 



conmatOf G. O Sar9 Natural Bizr. 


E. P. W. 
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A REMARKABLE DEFORMITY OF THE 
TEETH AMONG THE INHABITANTS OF 
THE ADMIRALTY ISLES ^ 

'T'HE Russian traveller, M. Miklucho-Maclay, in the 
^ course of recent travel in Melanesia, has noticed 
among the natives of the Admiralty and Hermit Isles a 
remarkable peculiarity in the teethi the upper incisors 



projecting “ shovel like," almost horizontally, and to such 

a degree as to extend even beyond the lips when the 

moutn is closed. The breadth, moreover, of one of these 



tee'h is at times so great as to equal its visible length ; 
being in the specimen figured ^s much as 19 millim^res 

' Sea A note conlributcd to tho INuitnrtt Ztitunf of Lalpufl by M< 
M ik 1 u dio- M Acl ay. 


to 16 mm. of length, measured, of course, from the edge 
of the jaws, not from the extremity of its fang. As all 
the teeth have a blackish polish, due to the prevailing 
habit of betel-cbcwmg, the mouth presents a somewhat 
ghastly appearance, M. Miklucho-Maclay has nowhere 
else met with a similar deformity of the teeth, but heard 
of such, when on the peninsula of Malacca^ the race in 
which it occurs being called orang-gargassi." ' 

J. C. G. 


RAINFALL AND SUN-SPOTS 


have received the following communications 
having reference to Gen Strachey’s paper on the 
above subject, which we printed some little time back. 


The conclusions of Mr Meldrum as to a relation 
between the amount of rainfall and the frequency 
of sun-spots have become a subject of much interrst 
with reference to the possibility of being prepared io: 
such a deficiency of rain in India as may result in a 
failure of crops and consequent famine. That the vary- 
ing yearly rainfall at Madras showed on the whole a 
rather marked agreement with the sun-spot period, has 
been known to me for some time, and Dr. Hunter has 
lately made an examination of the amounts relatively to 
an eleven-yearly cycle which has excited marked attention 
on account of its possible practical application Gen. 
Strachey has made a discussion of the Madras observa- 
tions in a paper read before the Royal Society, a full 
abstract of which has appeared in Nature (vol xvi , 
p 171). He has sought to show that there is no evidence 
in the Madras observations of periodicity at all ; and 
that if the rainfalls for each of the sixty-four years were 
Written on slips of paper and drawn from a bag, so that 
the first amount drawn should be placed to the first year 
(1813), the second to the next year (1814), and so on, as 
well-marked a result would be obtained as is shown by 
the quantities observed m their respective years. This 
conclusion he founds on the following method, which he 
terms a “ true enterion of periodicity.*' 

If the difTereuces of the rainfall for each year from the 
mean of the whole sixty-four years be taken, and the 
mean of all these differences (without respect to sign) be 
called the s^neral mean difierence \ if we arrange the 
yearly rainialls in horizontal senes of eleven successive 
years (there will be six such senes nearly), and the 
means for the first, second .... years of the senes be 
taken, these quantities (periodic means) will show the 
mean variation m the penod of eleven years, if any such 
exist. If now the differences of the yearly rainfalls from 
the periodic means for the corresponding years be 
obtained, the means of these, irrespective of sign, may be 
called the periodic mean differences. In the case of the 
Madras rainfalls Gen. Strachey finds — 

The ^nei^al mean difference = ia'4 inches. 

The /emxfk: ,, ,, =112 ,, 

and his true criteiion of periodicity, though not so 
definitely stated as might be wished when so important 
a rule is proposed, appears to be that if there be no 
penodicity the variation in the periodic means will tend 
to disappear in a sufficiently long series of observations 
and the general and periodic mean differences be iden- 
tical. It seems to me that the disappearance of a varia- 
tion in the periodic means is here the true critenon of 
no-periodicity ; but though a very large vanation exists 
m the case of the Madras observations, yet Gen. Strachey 
concludes that since the periodic and general mean 
differences agree so nearly, there is no tendency to 
penodicity shown in the Madras observations. 

As an illustration of the true criterion, Gen. Strachey 

» Man-devil thi usual Malay word for miD, while ^r^usi is 

equivaleat to ihe OeraiAb Qualgeuf, tonneiiunK spiriL— J C. G 





NATURE [ 7 »^ 26 . 1877 


takes the two hourly observations of the barooieter for 
hve successive days at Madras, and shows that — 

The general mean difference = O'OJO inches. 

The ,, ,, = 0014 ,, 

Here, he says, a true period existing, the periodic mean 
difference becomes much less than the general mean 
difference, 

I shall now venture to show that this is no criterion of 
periodicity. If we represent variations of any quantity 
(or a pven time by a curved line, and if we have several 
such lines of exactly the same form placed one over the 
other, a straight line passing through the curves, w-ith as 
much space between the straight and curved lines above 
as below, will represent the general mean. In a simple 
curve of two branches the general mean difference will be 
nearly one-fourth of the amplitude of the oscillation , while, 
as all the oscillations agree with each other, and therefore 
with ihe mean oscillation, the periodic mean difference will 
be zero. If, however, we displace the individual curves 
so that as many shall be above as below their mean, 
both the general and the periodic mean differences will 
increase, and the difference between these quantities will 
dimmish, nil the individual curves arc so separated from 
ihe mean that none of them is cut by it, when the two 
mean differences will be equal between this case and 
that of general coincidence the two mean differences will 
have values which will differ more or less from each 
other, according as the individual curves are nearer to, 
or more remote from, the mean ; and the ratio of the one 
mean difference to the other will Lend to a constant value 
as the number of cycles increases, a ratio which will 
depend for its value on the mode ot distribution of the 
individual curves and of the irregular deviations from the 
mean. 

Gen. Strachey^s illustration is from a case approaching I 
coinLidence , hundreds of cases, however, may be found 
of the other class, especially when, ns m this instance, 
only a few periods are in question Thus, taking two 
hourly observations of the barometer at Simla during six 
days in the beginning of January, 1845, 1 find — 

The gentral mean difference ~ o 0634 inches, 

The penodit ,, ,, — o 0615 ,, 

and if the last day of the six be omitted so as to have an 
odd number of days, I find^ — 

The genet al mean difference = o 0656 inches 
The/^/l^?^/l^ ,, ,, =00634 ,, 

Gen Sirachey's conclusion from the Madras rainfall 
observations is in fact that because the periodic mean 
difference was only one-tenth less than the general mean 
difference, there was no evidence of periodicuy whatever; 
here we have a large and regular semi-diurnal period (the 
whole mean range being o'C70 inch) where the periodic 
IS not one-thirtieih less than the general mean difference 

1 may add that when the true sun-spot period of ten 
and a half years is employed for the Madras rainfall 
observations, I find — 

The mean difference = 12 4 inches. 

The periodic ,, ,, = lo'2 ,, 

quantities which differ by five times as much as those 
found for the true periodic variation of the barometer at 
Simla. 

1 have taken the variation chosen by Gen. Strachey to 
illustrate this question, but the fact that the difference of 
gcnei al periodic mean difference is no criterion 
of periodicity mighi have been shown equally well with 
cases more resembling that of the rainfall, where the 
irregular variations arc large compared with those following 
a known period ; I cannot here, however, enter into 
details and notice only ihe objections offered by me to 
Gen. Sirachcy's paper when it was read before the Royal 
Society. 

It would be easy to show that the Madras rainfall 
observations, taken alone^ give results which are remark- 
able in several resptetB. Thus, ist. They show a mean 


oscillation larger for about ten (nine to eleven) years than 
for any other duration. 2nd. When the mean variations 
for a period of ten and a-half years are represented by a 
function of sines they give the yearly mean rainfall {y) 
in the period, y =■ 6 2 sm (^ + showing the large 

range of 12 4 inches. 3rd. This representative equation 
gives the eporhs of maximum rainfall in the years of 
maximum sun-spots, or as nearly so as would be given 
by the mean sun-spot areas represented by a similar 
expression ^ 

On the other hand, the irregularity in the amount of 
rainfall from year to year is so great that the probable 
error of the periodic means is too considerable to give 
any great weight to this result alone ^ When obseiwa- 
tions during a sufficiently large number of cycles have 
been obiamecl, so as to make the probable error of the 
means small compared with the range of the periodic 
variation, then there will be a general acceptation of 
Gen Strachey's remark " It is hardly conceivable that 
there should be a coincidence with the sun-spot period, 
such as is supposed to be found at Madras, based on any 
physical cause which should not in some way be discern- 
ible in the rainfall at Bombay and Calcutta'' (N ai URK, 
vol, XVI. p. 172) He has then taken Jh/e cycles of 
eleven years' rainfall at Bombay, and Jour cycles at 
Calcutta, and testing them by his criterion he obtains 
results quite similar to that for Madras. 

I have only the periodic means for the five eleven-yearly 
cycles at Bombay now before me, but seeking from these 
the rcpre^eniative equation of sines as fur Madras, and 
repeating the latter for comparison, I find — 

Bomhiy j/ = 6 i sin {9 + 316") 

M.idras > — 6 2 sm (fl + 3*0“) 

Doth equations give almost exactly the same range of the 
oscillation and nearly the same epochs of maximum ami 
minimum as the sun-spots.^ This result, which was 
wholly unexpected by me, is all the more remarkable that 
the two places are on the opposite coasts of India, and 
have their rains from different quarters. Calcutta, with 
a sufficiently large number of cycles, might aUo have 
agreed with Bombay and Madras, which if not the case, 
however, with four cycles only. In each case the criterion 
would show that no periodicity exists. 

I cannot, then, agree with Gen. Strachey ns to his test 
of periodicity nor to the conclusions he has deduced from 
It 1 will not enter here into the consideration of the 
weights which may be given to results /ounded on the 
known principles of the calculus of probabilities, nor 
into the question whether the rainfall, not at one or two 
stations only, but over a country or the whole globe, may 
not show some relation to the sun-spot peiiod as Mr. 
Mcldrum believes, and as I think quite possible, judging 
from other results of solar actions This rcldLion, how- 
ever, It appears to me has still to be proved, though the 
observations considered by Gen. Strachey are, on the 
whole, so much in its favour as to encourage further 
investigation. John Allan Broun 

Lyndhurst, New Forest, July 18 

In the paper read by Gen Strachey before the Royal 
Society, May 24 (sec Naiure, vol. xvi. p, 171), “On 
the alleged Coircspondence of the Rainfall ai Madras 
with the Sun-spot Benod, and on the True Criterion of 
Periodicity in a Senes of Variable Quantities," certain 
conclusions are arrived at which render it desirable to 
test the value of the criterion of periodicity employed. 
This 13 the more necessary when it is considered not 
merely that the principle, if a sound one, must be of 

' Ihc je.ir< given by the equal ion, the sene* cuinmcncinB with 1B13 5, 
are 1B17 B, fl, 8, lB^9 B, 8, ’870 B Ihc lumlitioii ihal an 

□hcillaiiou should stiiiree in its epochs of mmcinuiin and minimuni with ihosa 
oi a known phenumenun (a very weighty one when the ch.un.e* are to ba 
coi Sldored) has bien neglected by c>eii Strachey alKgethrr 

■ 1 li B refers lo the periodic lueaiiB deduced linin the obiierved quantit'es , 
the above equation lor Madras gives the uhbcrved mcau* with a probabla 
error of le s than 3 inches 

3 The first cycle at Uombay begins with the same year, (1804 5) u the 
second cycle for Madru. 
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extensive application in physical research, but also, and 
more immediately that the conclusion arrived at seriously 
affects the great modern problem of Indian administration, 
VIZ., the food-supply of the people. The conclusion is that 
in the case of tne rainfall observations of Madras, which 
have been discussed by Dr. Hunter, the Director-Gcneial 
of Statistics to the Government of India, the evidence is 
not sufficieni to establish either any periodicity or a 
correspondence such as Dr Hunter points out. The 
conectness or incoirectncss of Gen. Strachey's views will, 

It IS evident, materially influence the line of action taken 
by ihe Government in dealing with the disastrous famines 
consequent on the recurring droughts of Southern India 
The critinon of periodicity brought forward by Gen 
SLraenty will appear from what follows The mean 
rainfall at Madras for the sixly-four years is 48 51 inches , 
if we take the difference between this mean and the rain- 
fall of each individual year, and average the results, we 
obtain i2'4o inches as the arithmetical mean of the sixty- 
four differences If we now partition the sixty-four years’ 
rainfall into six sun spot eyries of eleven years each, and 
take the difference between each individual year’s rainfall 
and the mean of that term of the sun-spot cycle in which 
that year's rainfall stands, and then average these sixty- 
four new differences, we obtain 11 20 inches as the 
arithmetical mean Since 1240 inches, the mean differ- 
ence of the individual observations from the mean of the 
whole senes, is, by the latter process, only reduced to 
1120 inches, or about 10 per cent, Cien btrachey 
concludes that the supposed law of variation obtained 
from the means of the six eleven- year cycles haidly gives ’ 
a closer approximation to the actual observations than is 
got by taking the simple anthmetical mean as the most 
probable value for any year , and that the evidence, there- 
fore, IS not sufficient to establish any periodicity in the 
rainfall of Madras, or any coricspondcncc betw’een it and 
sun-spots. 

In illustration of his meaning Gen Strachey applies 
his entenon of periodicity to the diurnal barometric 
oscillations at Madias, in which a well-ascertained period- 
icity exists The result of the calculaiion is that the 
mean difference of all the individual observations from 
the mean of the wliole senes is 30, whereas the mean 
of the differences between the two-hourly individual 
observations and the averages of the same hours is 
reduced to 7, thus indicating, it is added, the distinct 
presence of a periodicity 

In concluding against the presence of any periodicity 
in the rainfall of Madras, Gen, Strachey makes these two 
assumptions — (i) If there be a periodicity in the rain- 
fall of this pirt of India, it would be made appaient by 
applying his criterion of periodicity to the observations ; 
and (2) the difference between the two arithmetical means 
calculated as above must exceed at least 10 per cent 

The diurnal b.iiomctric oscillation at Madras is so 
regular a phenomenon that it was sc.ucely worth while 
to make the calculations, since one could liave made a 
close approximation to the averages 30 and 7 by a simple 
inspection of the figures. Further, this periodicity which 
has been selected is altogether inappropriate to the sub- 
ject in hand, as no one could possibly imagine for a 
moment that any periodicity which might characterise 
the rainfall of Madias would exhibit an approach to such 
regularity of occurrence as chaiactenses the curve of the 
diurnal oscillation of the barometer at that place. The 
periodicities which suit the subject before us are such as 
are presented by the curves of the diurnal barometuc 
oscillation in the British Islands 

Let us then apply Gen. Strachey’s true criterion of 
periodicity in the examination of such a curve, taking for 
ourcximple the barometric observations at Valencia for 
the month of December, 1876, as published in the Hourly 
Readings at their seven observatories, by the Meteoro- 
logical Committee for that month. The examination will 
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at the same lime test the value of this new criterion as an 
implement of scientific research. 

The mean of the whole 744 observations is 29 256 inches. 
The differences of the individual 744 observations from 
29 256 inches give an anthmetical mean difference of o 337^ 
inch and the differences between each of the individual 744 
observations and the means of ihcir respective hours give 
an arithmetical mean differcnre of o 3369 inch Looking at 
Ihe individual hours the largest differences arc o 3434 inch 
and o 3413 inch at lo p M , and o 3444 inch and o 3459 inch 
at 6 A xr. Thus the difference of these two .iriihmetic 
means is only o 0003 inch, and the largest difference for 
any hour amounts only to 00021 inch 

Now Gcii Strachey concluded against the presence of 
a periodicily in the rainfall of Madras on the ground that 
the two arithmetical means differed only 10 per cent from 
each other It follows d fortiofi^ if this new criterion is 
of any value, that the presence of .1 periodicity m the 
diurnal barometuc oscillation at Valencia during December 
last be concluded against, inasmuch as the difference 
between the two arithmetical means is only per cent, 
and not rising quite to i per cent fur any of the 
twenty-four hours. 

'Ihe averages for ihe month, however, show in an 
unmistakable manner the presence of such a periodicity 
The mean pressure there fell to 29 245 inches the morning 
minimum at 7 V M , rose to 29 263 inches the morning 
maximum at 1 1 a m , fell to 29 23H inches the afternoon 
ininiinum at 3 r lU , and rose to 29 373 inches the afier 
noon maximum at lo P M , the time of occurrence of these 
phases of the cuive diffeimg no more than an hour from 
the mean periods for Valencia at this season of the year. 
The periodicity is, as stated, a well-marked one, the 
sum of the diurnal oscillations amounting to o io6 inch, 
being three-fifths of the sum of these escillations for 
Madras which average for December o 174 inch We 
do not require to remind our readers that tht phenomena 
of the diurnal oscillLiUons of the baromclLr take their 
place among the most uni/ersally accepltd and best 
established periodicities of science 

In the concluding paragraph of his paper (len Stiachey 
apparently applies another ciiterion to the Madias rain- 
fall, which consists m the comparison of the buccessivc 
combination of the observations, beginning with one 
elevcn-yeai cycle, and then combining luo cycles, and so 
on, till the whole six cycles were united Ihe result 
arrived at by this treatment ol the Jigurcs, is that the suc- 
cessive means oi the differences between the mean rainfall 
for the combined cycles and the mean for the several 
years of the cycle wdien combined, show no appreciable 
periodicity. 

With reference to tins mode of testing the question, it 
may be enough to say that cvlu were the iL*sult of such 
an examination as adverse .13 possible, it could not be 
used as a conclusive argument agaiuit the existence of 
periodicity, for the very plain leason that we are investigat- 
ing a periodicity for which only six terms or separate cj t les 
are available, and in these cycles the non-penodical 
elements bulk largely But the following table, referring 
to the portion of the diurnal baromeinc cur\ e between the 
mornmg and evening minima at Valencia for December 


last will illustrate the point 
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The observations of the third ivill be seen to follow, 
though somewhat roughly, this portion of the curve for 
the month. The means of the third and fourth show a 
greater divergence from the monthly curve, and so on 
through the combinations, each successive combmalion 
showing instead of a continued approximation to, a con- 
tinually increasing divergence from, the mean hourly 
variation of the month It is this consideration, to which 
Gen. Slrachey does not appear to have given due weight 
in his paper, which has led Meldruin and others in their 
investigation of periodicities of the rainfall and tempe- 
rature, to extend their inquiries not only over lengthened 
intervals of time, but also over as wide areas as possible. 

It may be added, ihat this new criterion of a periodicity 
enunciated and applied by Gen. Strachey at a meeting of 
the Royal Society m May last would, were it accepted, 
equally sweep from our view scores of periodicities now 
everywhere accepted, and effectually foreclose inquiry in 
many fields of research m which science is certain to reap 
brilliant results, namely, in those departments of research 
in which the non-pcriodical arc very largely m excess of 
the periodical vaiiations, of which meteorology may be 
regarded as presenting the most numerous and best 
illustrations 


GEOLOGICAL NOTES 

German GFor.ot.iCAL Survi-ys— ( i) Austria —T he 
programme of the Austrian Geological Survey for this 
year shows that the work is advancing, as it has been 
doing for some time past, mainly in two directions, one 
l)ing on the extreme cast, the other on the far west of 
the empire. In the Tyrol two sections or parties are in 
the field , one of these, under Dr Stache, and Mr F. 
Teller, is investigating the crystalline masses of the 
Cential Alps along both sides of the Vintschgau , the 
other, under Dr E v. Mojsisovics and Messrs M. Vacek 
and A. lliUner, is engaged among the sedimentary 
formations between Bolsen and the Venetian frontier On 
the other side of the empire, in Eastern Galicia, Dcrgrath 
C. M, Paul and Messrs. Tietze and Lenz are busy 
among the Carpathians and thtir spurs to the south of 
Stanislawow The vicc-dircctor of the Survey, Bergrath 
D btur, Will also this year publish his researches on the 
flora of the Carboniferous period The whole of the 
operations of ihc Survey arc controlled and directed by 
the able hands of Ritter von Hauer. 

(2) Pkovinch of rRUssiA.--Besides the national survey 
organised and paid by the government for the invesuga- 
tion of the geological structure of the kingdom of Prussia, 
there IS m progress under the auspices of the Physical- 
Economical Sot icLy of Konigsberg a geological investi- 
gation of the Province of Piussia with the publication of 
a map on the ^calc of might seem at a first 

glance that this wide ailuviul plain could hardly offer 
much oppoitunity for geological obseivations or for much 
variety ot colouring on the map. But by means of cartful 
examination of the surface and well-arianged borings 
below Jt, much valuable information is being obtamcil 
regarding the structure and history of the alluvial, peaty, 
and drift deposits of the Baltic plain of Prussia. The 
lively inteiest which has been raised on all sides by the 
undertaking has suggested the idea to publish yearly an 
account of the progress of the work with notices of the 
more interesting observations and discoveries, and such 
additional information from other investigators or fioin 
other countries as may throw light upon ihe geological 
history of the province Dr. Alfred Jcntsch has prepared 
the first y iihrvsbiritht, which appears m the Transactions 
of the Physical-Economical Society. After abnef account 
of Ihe preparation of the map, and of the various boring 
operations he gives an interesting rhnmi of the geology 
and physical geography of East Prussia, including the 
variations of water-level in the Vistula and Pregel, the 


peat-mosses, marls, alluvial clays, drifts, brown-coal, and 
amber-deposits, with the cretaceous, Jurassic, and 
palaeozoic rocks made known by boring explorations. 

Geological Survey of Newfoundland.— Mr. 
Murray has published a second edition of the Index 
Geological Map of Newfoundland on the scale of twenty- 
five miles to an inch, It is of course brought up to date, 
and exhibits with great clearness the distiibulion of the 
various rocks of the colony The remarkable serpentines, 
slates, and metamorphic rocks overlying the sandstones of 
the Quebec group on the west tide of the island, are 
so inserted as to snow distinctly their unconformablc rela- 
tions to the rocks below them, Four sections are likewise 
placed upon the map for ihe explanation of the geological 
structure of different regions The map, m regard to execu- 
tion, IS all that could be desired, considering its small scrale 
and provisional character. Mr, Murray's Report for 1876 
has just been issued. The ice which hugged the coasts so 
late last year prevented a start being made until the end 
of June During the few months available for explora- 
tion, Mr. Murray and Mr Howlcy succeeded in mapping 
some poitions of the interior about the Gander and 
Gambo rivers As usual the routes lay along the river- 
courses where almost the only geological observations can 
be made, the intervening country being covered with 
swamps or forests. 'Ihe Report shows that considerable 
areas of good agricultural land lie in the interior, and that 
while large masses of valuable timber exist they need to 
be guarded against the ignorant and wanton operations 
of lumber-men 


CHEMICAL NOTES 


New Chr<;mium and Manganese Cdvitounds. — 
Some new compounds of chromium and manganese have 
lately been prepared and examined by Mr J B Ilannay, 
who has communicated a paper on the subject lo the 
Glasgow Philosophical Society On examining any 
general list of carbon compounds it is to be remarked 
that, however complicated their structure, they are not as 
a rule decomposed by water , on the other hand complex 
compounds of other elements are as a rule decomposed 
by this substance into two or more simpler compounds. 
Mr. Hannay was therefore induced to examine whether 
carbon is or 15 not the only element capable of forming 
series of bodies of complicated structure, and whether 
the exislcnce of water on this earth is the reason of our 
not having complex bodies with other elements than 
carbon for their basis The plan adopted was to lake 
some complicated substance (containing no cai bon) which 
IS decomposed by vater, find a solvent for it, and act on 
it with other reagents out of contact of air and mois- 
ture The substance used was oxycliloiid of chromium, 
(CrO^Cl..), and the solvents employed, carbon disulphide 
and carbon tetrachloride Mr. Hannay has devised an 
apparatus which allows of the substance being precipi- 
tated, filtered, washed, dried, and weighed off for analysis 
without coming in contact with air or moisture. The 
following IS a list of the chromium compounds prepared 
by him — 


CraCl^SOg 

CraCl4SOa 

CraCl4SjUa 

Cr.ClflS 

Cr^CUBrj^S, 


Cr^ClflSgO^ 
CrjCl^SjO^g. 
CiClyS. lluO 
CrCIgSa. 

CrCIsPbO 

Cr,C],P,0^ 


CrgCJoPjjBrflOa 

CrgCl,r\6(HaO) 

CrjClflPCI. 

Cr«a«PBr 

(Cr,Cl„P)20. 

UatJflP. 


Mr, Hannay has prepared some analogous mangantse 
compounds, but the analyses of these have not as yet 
been finished. 


Complex Inorganic Acids— D r. W. Gibbs has 
lately obtained a series of new inorganic acids fonned 
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OH' the type of the silico-lungstic acids obtained by 
Marignac The new senes of salts contain platinum 
instead of silicon, and the salt ioWOiPt024Naj() 
25 H2O has been obtained by boiling platmic hydrate 
Pt(OH)^ with acid rodic tungstate. Two nictamenc 
sodium salts have been obtained, one of an ohve-green 
folour, the other honey yellow with an adamantine lustre. 
The corresponding potassium and ammenmm salts of 
this phtino-tungstic acid have also been obtained, but 
they belong to the yellow sene? Mr Gibbs has not as 
yet obtained salts corresponding to Marignac^s twelve atom 
bilico- tungstates. Acid molybdate of sodium also dissolves 
Pt(OH)^, giving a green solution, which appears red 
when viewed in thick laycis ; the only salt of this senes 
studied, crystallises in amber tabular plates having the 
composition loMO^PtO 4Na O -|- 25H,jO. He is endea- 
vouring to generalise the results by substituting other 
hydrates, such as Zn(01I)4, Ti(OH)^, Sn(OH)4, has, 
as yet, in these cases not obtained very definite results 
He IS also engaged in examining the phospho-tungstic 
acids containing 20WO;, obtained some time ago by 
Scheiblcr. 

A surrnsED nt^w Mfcae “ Davium — 'Ihe discovery 
of this new element is reported from St Petersburg by 
Scrjius Kern It was found by him in the residues of 
platinum ores after treatment to separate out the meiaK 
of the platinum group. The specific gravity of the metal 
is given as 9385 at 25”. The author supposes this new 
metal to occupy an intermediate position between molyb- 
denum and ruthenium, but very strong evidence will be 
necessary to confirm the existence ol a new metal belong- 
ing to the platinum group 

EFrEcr or Pressuhf on Chfjiiical Action —M. 
Perthelot, in a recent number of the Jiu// .Srit Ckt’M., 
calls attentjcm to the fact that some experiments lately 
made by Ouinckc have ronfiiined a statement made by 
the former chemist seme tiiiic a^o, that the evolution of 
hydrogen fioin zinc and LulphiiiiL acid is not arrested by 
prcssuie. The experiments of show that when 

these bodies arc brought m contact, the pressure of the 
hydrogen evolved rose in a few days from ['5 to 10 atmo- 
spheres, and in a very much longer tune from 25 lo 126 
atmospheres Bcrthelot thinks that these experiments, 
although not performed for this purpose, prove that 
chcmism is not modified, but only the nature and extent 
of the sui faces attacked The evolution of gas would 
thus go on indefinitely, not arrested, but only modified in 
rapidity 

Amount oi Oxygi^n coniainfd in Sfa-watir at 
iJlFtERFNi Dlfihs — At a icLcnt meeting of the Royal 
Society of Edinbuigh Mr J Y Buchanan rommunicated 
some lesults obtained from his experiments on the above 
subject during the cruise of the Challengtr Mr Buchanan 
finds that at the suiface the amount of oxygen vanes 
between 33 and 35 per cent., the higher numbers having 
been observed in a water collected almost on the Antarctic 
circle , the smallest percentages have been obseivcd in 
llic trade-wind districts. In bottom waters ihc absolute 
amount is greatest in Antarctic regions, diminishing 
generally towards the north. The oxygon percentage is 
greatest over *' diatomaceous oozes,” and least over red 
clays containing peroxide of manganese , over " blue 
muds ’ U 15 greater than over “ globigenna oozes.” In 
intermediate waters the remarkable fact was observed 
that the oxygen diminishes down to a depth of 300 fathoms, 
at which point it attains a minimum, after which the 
amount increases. The following figures show the nature 
of this phenomenon — 

llelucrn Sem 
Bllll Lhc 
boLlnui 

33 S 

It 19 evident from these figures that between 30c and 400 


(fin.!:!) }lo=5j^- 

0 + N=.'U)}!i”' 33 < 3 = 3 I 30 ^ 


I 33 ’H T >5 


fathoms there is a great consumption of oxygen g ung on, 
and, as it is difficult to conceive its being consumed 
otherwise than by living creature'?, the conclusion may 
be drawn that animal life must be pailicularly .abundant 
and active at this depth, or at least more abundant than 
at greater depths , for, at less depths, there is more 
opportunity of renewal of the oxygen by reason both of 
the greater proximity lo the surface and of the existence 
of vegetable life. This conclusion is borne out by the 
experiments of Mr Murray with ihe tow-net at inter- 
mediate depths, which go to prove the existence of 
abundance of animal life down to 4cra faihoins, vegetable 
life never extending much below 100 fatlioms Below 
400 fathoms life is sparingly met with 

OUR ASTRONOMICAL COLUMN 

Thk Total Solar Eclipse ui 1605, Ociojjfr 12.— 
It 15 known that Ciavius attributed the ring of light which 
he observed round the moon during ihe eclipse of April 
9, 1567, about the time of greatest obscuration at Rome, 
to the circumstance of the sun’s disc not being entirely 
covered by our satellite, a narrow run of light thereby 
remaining visible. As Prof Gr.int relates, in his 
“History of Physical Astronomy,” Kepler maintained 
that the luminous ring seen by Clavius could not have 
been the margin of the solar disc, because he found by 
calculation that the moon was at her mean distance from 
the earth, when her apparent diameter exceeds that of the 
sun, even m perigee ; and when a similar ring of light was 
remaiked round the moon during the eclipse of February 
25, 1598, and attributed to the same circumstance, Kepler 
again pointed out thatsuch an explanation was inadmissible, 
the moon’s apparent diameter, on this occasion also, excced- 
ingthatof thesun. These opinions wereexpicssedby Kepler 
in his work “Ad Vitelhonem Ihiralipoim na/' published in 
1604, and Prof. Grant remaiks th .L ,m tclipse in the 
following j ear strikingly confiiincd them. Tins n for', to 
the eclipse of October 12, 1605, ob^Lived at Naples, of 
which Kepler writes thus (/A Lova lu ptdc 

SirJicntanij p 116) “the whole body ot the sun was 
effectually covered foi a short Lime The tin face of the 
moon appeared quite black, but around it there shone a 
brilliant light of a reddish hue, and uniform breadth, 
which occupied a considerable p.art of the heavens.” We 
follow Prof. Grant’s translation of this passage, which 
clenily pioves that the eclipse was total fora brief inierval 
at Naples 

As the eclipse of 1605 first confirmed the accuracy of 
Kepler's views, m opposition to those of Tycho Brahd, 
who disputed the possibility of a total eclipse of the sun, 
It may not be without interest to examine the circum- 
stances of the phenomenon as it would be observed at 
Naples. For this purpose the same system of calculation 
adopted for other eclipses mentioned in thi^ column, 15 
followed. The clementb are 

GM.T- of Conjunction in R.A 1605, Out 12, at oh. 3nn, 44s. 


R A 

Mo m\ hourly motion in K A 
Sun's ,, n i> 

Moon's declination 
Sun’b ,, 

Moon’a hourly motion in decl 
Sun'b 1, Tf 

Moon's horizontal parallax 
Sun’s ,, 

^Toons true bemi-diameter 
Sun's ,, I, 


197 T4 5i"o 

o5 37 1 
2 19 1 

ft 40 27 9 S. 
7 31 3^ 5 S. 
10 50 2 s. 
o 56 4 S 
59 21 2 
S 9 
16 10 4 
16 3 9 


T Uc eclipse would iheiefore be cential with the sun on 
the meridian in long. 11" 18' \V and lat 52° 26' N,, and 
the following would also be ponds upon the central 


line 


Long 19" y' h , lat. 39" 32' , and long 14" 23' E., Ut 40“ 4S' 
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Calculating directly for Naples we find — 

h m. E 

Totality began October 12 at 2 18 18 ) Mean time at 
„ ended ,, ,, 2 19 28 [ Naples. 

The duration of the total eclipse was im los,, which is in 
satisfactory agreement with the words of Kepler. The 
sun was at an altitude of 31°. 

The II1NARY S rAn n Centaurt. — A s far as can be 
judged from a projection of the measures published to the 
present time, it appears probable that the nearest real 
approach of the components in this binary is already 
passed, but that they will continue to apparently close-in 
until the angle is somewhere about 110°, when their 
distance may have diminished to i|". We can only 
continue to urge upon southern observers the great im- 
portance of frequent measures of this object for some 
years to coincj with all the precision that the case will 
admit of, that a problem of the highest interest in 
celestial mechanics may be fully investigated. 

Mira Ceti. — T his variable star is now close upon the 
epoch of minimum, as calculated from Argelander's 
formula of sines, and observations so far are much 
fewer in number near this part of the light curve than 
about the maximum. The gradual ascent to the next 
maximum may be favourably watched in the present 
year ; the date by the formula is November 10, 1877. 

I 3 'Arre 5 ) 1 '’s Comli — Hy M. Coggia’s observation at 
Marseilles on the morning of the loth inst., it appears 
that M T.eveau's ephemens gives the position of the 
comet within about 3'. Subjoined are the calculated 
places for Fans noon, during the next period of absence 


of moonlight — 

Right 
Ascension 
h m 

Narlh Poliir 
Distance 

n i 

Distance from 
the Eaith 

August 8 

J 57 55 

«3 45 0 

I 559 

if *0 

4 I 12 

81 S 3 2 

I S55 

1 1 

4 4 43 

84 2 0 

1 551 

.. 14 

4 S 7 

84 I 1 4 

I 547 

II 

4 II 24 

84 21 4 

I 543 

II 

4 '4 35 

84 32 0 

I 53 a 

ji 20 

4 17 3»i 

84 43 2 

i'S33 

• I 22 

4 2 “ H 

84 54 9 

1-529 


This comet has not yet been observed under its most 
favourable situation with respect to the earth. When 
the perihelion passage occurs early in August, it may 
approach our globe within o 3 of the earth's mean dis- 
tance from the sun, but, so far, has not been seen within 
a distance of about o 8 At the next return at the begin- 
ning of 1884, observatirns will piobably be difficult, but 
in 1890, when the perihelion passage (as well as can be 
foreseen without the calculation of planetary perturba- 
tions) 15 likely to fall in the latter part of August or in 
wSeptember, the comet’s track in the heavens will be a 
favourable one. 

^ror£s 

The annual meeting of the Institution of Mechanical Engineers 
opened on Tuesday at linstoh Mr, T, llawksley, C E,, m his 
opening address, said it was the duty of the government to adopt 
such timely measures aa would secure to us the paths of the 
ocean for our food inwards and our manufactures outwards. lie 
deprecated the building of enormous and unwieldy lloaling 
castles, and advocated the constniction of a fleet of awlfl, light, 
well-engined ships, equally capable of sailing or steaming. He 
thought the extreme action of some of the working classes the 
cause of England’s trades going 'abroad There was a conver- 
Eauooe in the evening, 

A HKMARKAHLE casc relating to manufacture and transport 
of explosives has just been the subject of an inquiry before (he 
Wreck Commissioner, The facts are briefly these . — The paS' 
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senger sailing ship GWa/ Qttiensland Jell London for Melbourne 
on the 5th of August last. After the 12th, when she was 
spoken at sea, she was never seen, but some wreckage from 
her was washed ashore the same month on the south coast of 
England. She had taken on board some thirty-four tons of 
gunpowder, including two tons of the “Patent Safety Blasting 
Powder '* (a compound made in North Wales by treating wood 
pulp with acid, and stated to have five limes the strength of 
ordinary gunpowder i) There was also a large quantity of deto- 
nators and percufsion caps. The stowage seema not to have 
been up to the mark , still the Commissioner regards it as 
having been fairly safe, but for the danger of spontaneous 
ignition of the patent powder, to which the facts appa- 
rently point as the probable cause of the disaster The 
evidence ^bearing on the manufacture of the compound is 
not a little surprising. In 1875, the manager in charge of the 
process was a Mr. Hunt, describing himself as "an engineer, 
but no chemist ” The powder he turned out seems to have 
been dangerously impure, and some of it having come into the 
hands of a Government Inspector was found so bad that a regular 
visit was made to the Company’s works. Eight samples were 
analysed and pronounced impure and dangerous, Mr Hunt 
was displaced His successor, a Mr Thistleton, made an 
attempt, at the directors' request, to re-dip the powder left by 
Mr. Hunt ; but the smoke became Uktolerable, and at 1 10 deg. 
the sides smouldered into fire and dirtied everything about, while 
the heat broke the windows and charred the woodwork He 
accordingly suggested that the only way n^^as to dip it m potash 
solution The process of remaking was going on 111 the early 
months of lost year, and it was a portion of this remade impure 
powder of Mr. Hunt which was shipped on the Great Queen shfuL 
A few days after she sailed news came of an explosion at the 
Patent Gunpowder Works, and Major Mojendic, having examined 
a cartridge found on the works after this, wrote that “accident 
IS hardly the term to apply " to what happened The conclusion 
of the Wreck Commissioner, then, is that the same event hap- 
pened at sea and caused the disappearance of the ship The 
facts speak for themselves. The case is evidently one of gross 
mismanagement based on an ignorance which might he laugh- 
able, though not excusable, in people employed in mixing tea 
and coffee, but shameful m the direction, of a company for 
making an explosive Considering the scientific knowledge 
imperative in making and handling our modern exphiiivc*, 
the appointment of Uie one manager who was “no chemist,” 
and of the other who was bo good a. chemist (from the Royal 
Polytechnic) as to proceed to rr-a'i/ Hunt’s material r« onfet to 
make it stronger^ at the request of his directors, and was only 
warned off when this compound nearly blew him into the 
air, calls loudly for explanation. It is important that the 
whole responsibility involved in this disgraceful case be fully 
elucidated by further inquiry 

Wf regret to announce the death of Prof. Adolph Erman, the 
well-known physicist, which occurred In Berlin, July I3lh He 
was born in Berlin, 1806, and after completing a broad range of 
scientific study, devoted himself to physics, following m the path 
of bis father, who was then professor of that branch in the Berlin 
University. In 1828 be joined the Norwegian expedition sent 
out to Siberia to investigate the phenomena of terrestrial mag- 
netiam. Hu own researches were earned out far beyond the 
confined limits of the expedition, and after thoroughly examin- 
ing the hitherto almost unknown volcanoes of Kamtschatka, he 
terminated his journey by completing the circuit of the world in 
a Russian frigate The nch store of magnetic observations made 
during the entire lour were gathered together into a work of two 
volumea In 1834 Erman was appointed Professor of Physics 
at Berlin, a post which he continued to occupy up to the time of 
hi5 death From 1841-1866, he edited Archiv fnrwvseH’^ 
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schajthche Kundc von Russia nd^ a periodical issued at the 
expeiue of the Russian Government and designed to keep the 
world at large informed of the progress of scientihc research in 
Rueaio. His investigations, extending into nearly every branch 
of the natural sciences, appeared chiefly in Po^gimioiff's An- 
nalen and the Astronomische Nachnehten, The most valuable 
are his researches on tcTTesttial magnetism In connection with 
H Petersen he calculated the constants for Gauss’s theory of 
terrestrial magnetlsin, based on his own multitudinous ob^ier- 
vations. A most valuable contnbution to Gauss’s theory is also 
to be found in his work on the magnetic phenomena of the year 
1929, which includes a complete study of secular changes based 
on all then made observations. An equally exhaustive work on 
the magnetic phenomena of i860, was left uncompleted at his 
death. In 1874 Prof iLrman was elected a fellow of the Royal 
Society. 


Students* Association speaks favourably of its position and pros- 
pects, as docs also the Rrport and Proceedings of the Manchester 
Field Natnralistg and ArchiEologists’ Society in the case of that 
Society — Tile Cardiff Naluralisti>’ Society is a large one and 
its thick Report and TranxacUons for 1876 contains several good 
papers. — Other Reports or Proceedin|;s received are from the 
Bath Natural History Society, the Miners' Association of Corn- 
wall and Devon, the South lyOndon Microscopical and Natural 
History Club, the Croydon Microscopical Club, the Eaat Kent 
Natural History Society, the Geological and Polytechnic Society 
of the West Riding of Yorkshire, the Torquay Natural History 
Society, the Brighton and Sussex Natural History Society, 
Quckett Microscopical Club, and the York School Natural 
History, Literary, and Polytechnic Society. Of one or two of 
the papers In the NaLur.il History Transactions of Northumber- 
land and Durham we hope £Ooii to give a detailed notice 


With the view of extending the rudimentary teaching of 
physiology and the laws of health in elementary schools the 
National Health Society has placed at the disposal of the School 
Board for London, in addition to a sum of too/, oflered pre- 
viously, a further amount of 25/ annually for four year*, to he 
given m premiums to those teachers and children who pa^s the 
best examinations in these subjects 

Since the institution Of the Morgue m Pan?, unidentified 
bodies have, it is known, been exposed, unclad, on stone slabs 
It lias now been decided (we learn from the Rn ue Scuntijtque) 
that the dead shall be placed before the eyes of the public just 
as they have been found, with the proper exception of tho'c who 
bCuir on any part of their body .1 mai k which may facilitate 
recognition It is anticipated that this measure will increase by 
a third the number of identifications at the Morgue — A course 
of lectures on legal medicine at the Morgue will be commenced 
in November This practice Has been discontinued for the last 
fifteen years 

The Helvetic Society of Natural Sciences Is to hold its 
annual congress at Hex, canton de Vaud, on August 20, 21, 
and 22 

The intention is known to have been long cherishct.! to ertet 
a monument in Stockholm to Linnaeu<«, and a sum of 45,000 
crowns has been collected for the purpose There have Ijllu two 
proposals, and to carry out the smaller of these the sum ju^t named 
would be sufficient Hut since the conviction has of hte gradually 
gained strength that the statue should bsi raued on the so called 

Flora’s Bakke '* (Flora's Hill), m the Hop Garden, a desire 
has also grown to realise the larger proposal, according to winch 
Linnneus would appear surrounded by four pllegoncal figures 
representing the four sciences to which he devoted himstU, viz , 
Botany, Zoology, Mineralogy, and Medicine. On the under- 
standing that the commune will supply the necessary means for 
the pedestal and for erection of the monim ent, a sum of 30,000 
crowns was still required to give cfTect to the larger '^chcnie, and 
a subscription list has lately been started by iliirly influential 
ctlizens of the Swedish capital with thk object. These thirty 
have together subscribed 15,000 crown'^, and it may be antici- 
pated that the remaining 15,000 will ere long be forlhcoming. 

We have recently received a large number of reports of local 
societies, several of them conUming papers of more than local 
interest, but to which we can refer only in the briefest pos^ilde 
way. The Noifolk and Norwich Naturalists' Society is nurrm- 
caUy and financially stronger than at .any previous period. 
Among the twelve papers published m iis Transactions is one by 
Prof. Newton, giving an inteiesting account of the naturalisation 
of the Edible Frog (Rana tsculenta) in Norfolk. Mr. Ran dal 1 
Johnson contributes an approximate Iht of the extinct mammalia 
of Norfolk. — The Annual Report of the Manchester Scientiflc 


The heat conductivity of liardtred caoutchouc has been 
recently determined by Prof Stefan, cf Vienna. Willi six plates 
of equal thickness a parallelepipedal vessel was formed, and 
arranged as an air thermometer. The apparatus having acquired 
the Itmptialure of a rcguIarly-Umpered mom, it wax inserted 
quickly m a vessel of broken ice , the time of iii'-eriion, and the 
position of the mercury m the mant meter immediately observed, 
and then the limes noted at which the mercury reacheti par- 
ticular heights The thermom' Inc conductivity was found .about 


o oco928^ 


T iking llic specific hr at of unit mass of vulcanised 


caoutchouc —023, ami the specific gravity - 1 22, iL follows 
that the thermal conduclivity ^ o 00026 


The American expedition round the world, recently organised 
by Mr. Woodruff, of Indianapolis, Is to start in Octeber, and 
continue two years Among the naturahsis that have been 
engaged are Prof BuTt G Wilder, of Cornel) University, Dr. 
W, G. P'arlow, Prof Jenney, of MThigniU L uivxTsity, Pro I 
Sidney J. Simlh, of Vale College, Piof S, C Russell, of the 
School of Minc^, Columbia College, C. Halt ^^t^Ilam, and Dr. 
J If Kidder, U S N Ihe number of students is limited to 
eighty The whole expense to each Hudent is ??5,ooo 

Ar the last session of the Berlin PLutographic Society a 
report was pre';ented on the extent nf phi-tography in Germany 
from which we glean some interesting statistic’ In the German 
Fmpire there are 3,000 photographers, who require eacli on an 
avenge 3 Ib'^ of nilraC' of silver arrually Austria poa cssc'r 
the ‘ame number of jihotograidiLr':, but the average annua 
consuinpiion of mtr-iLc of silver is but I lb Geimany manu- 
factures 20, coo reams of albumin istd j aper annually, of which 
but 1,000 are for home use. 40.ooo,roo cartr s-de-visitc wxre 
prepared in (iermany during iSyO 


Tuf Italian Committee for the cxj-loration of Africa held Us 
first cession in June at 'J urin, under the presidency of llic Crown 
Prince. It was decided to co-operate vigorously w ilh llic 
Intematnmal Committee. The Italian Commit tpp will ilcvole 
its energies at first to the establishment and maintenance of a 
station at Shoa, where the Marche'^e Antinon is at pre<^ent, 
regarding this as one uf the most desiiable poMtions frorn W'hich 
to send out expeditions into the interior of Afiica. 

The Scottish Meteorological Society hoMs its half-yearly 
general meeting in Edinburgh to day. The business includes 
reports by Mr Buchan on Ihe temperature of the sea at Peter- 
head, and on the rcl.itions of ihe herring fishery to meteorology, 
for the four years 1873-76 


The first number of Prof. Hoppe- Sejlcr's new quarterly 
journal, the Zcitsehrift /nr phystohqiu he Chimie'\\^^ appeared 
It contains valuable papers on the proccGS o( urea-formation 
m animal bodies, and the influence of ammonia salts on this 
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(Silkouski). -Oil arom,\'ic iiilisL\n;cs in the animal boil>, and 
determination of sulphuric acid in urine (Baumann) — On 
animal and plant albuminous bodies (Weyl) — On lactosuna 
(llofmcister) , and on the physiology of lactic acid (Spiro) 
The lournal is a decided acquisition to scientific literature 

\Vk have received the programme of excursions of the 
Manchester Field Naturalists’ and Archaeologists’ Society for 
July to October The seven cxcursiona arranged (for Saturdays) 
ajjpeai to lie of a varied and inteiesting character. 

Tiic additions to tlie Zoological Society’s Gardena during the 
past week include an F^^'yptiaii Gazelle (Gazelia lionas) from 
North Afiica, presented by Mr 11 B Denson^ a Malbrouck 
{CercoJ>iihiCns cyntuums) from West Africa, presented 
by Mrs ICscott , a Burjieister’s Canama {Chufti^a buftneksUn)^ 
a Brizilian SliU Plover {limits nio//is hraiiliiHsu) from Buenos 
Ayrcs, two B I auk Swans {Cy^nii^ aikatus) from Ans'ralia, two 
Piping Guans {Pi pile cum(\}i'nn\) from Bahia, an IJrumutum 
Curassow {Nothoirdx nrnfun'nm) fioin Brazil, deposited, a 
Wapiti Deer (reyrv/i canaifttisiA), an Indian Muntjac {Ccnmlus 
ikinfi^/(u) bom in the G aniens 

,]P*rPONOMlCAL^ YMJWLLSM OFTIIh AAST^ 

''Pill'. tvM) which in tlie book of Job are connected 

^ wiiliOiion, anil to which the Indian ( )rion-lrgcnd referred, 
are connected willi the two red stars or Uohiiii of Indian 
tiaditions It is shown that these two fixed stars, observed as 
i onlLnqjuraneoiisly rising and H'lJiig on the horizon, formed the 
unchangeable alarting points for legulatmg tlie lunations, and that 
lluy thus brought about in course of time nn absolute correzt 
(liionology The early discovery of eijumoclial piecession led 
to the substitution of these lixed stars by the changeable 
ccpunocliAl points, till Copernicus, by separating the latter from 
the solar path, re-esl^blished the correct measurement of time 
by referring the solar motion to fixed stars The determining 
siiude stari, later, constellations neuedlo the equinoctical points, 
to which funnel, both C.hinese and Persian, traditions refer, 
became ilie symliol 0/ the order manifested by the heavenly 
bo lies, which cosmic il order was attributed to the Dtitv The 
symbol of the two elierubs or kirubs, that is “ bulls,'* m ilic 
Gnguage of cuncifurm inscnptions, are shown to have referred 
to the iibiiig and setting of the constellation of Taurus, which 
being called Kirub at its rising, was called Seraph, or Ser-Apis, 
Ircrally, “ the giave of the bull,” at its setting The Pleiades 
111 the neck ol Taurus s'and in the same relation to this 
Luiistelhtion as the god Sebaot, the god of the Sheba-ut, or 
seven stnis, the SiliuL of the Babylonians to the Cherub. The 
symbol of the chariot of the (_ licrubim, and of Jehovah riding on 
the Cherub, as ihe Pleiades may be said to be ruling on Taurus, 
aie thus astionomically explained, and connected with the 
representations of Ormuzd ruling on the winged bull, as also 
with similar Mithraic representatiorH, The fortnightly period 
of the Hebrews, from the new moon to the full moon, m 
coniiteliuii vMth the preccssional cycle of seventy-two year-, 
proliably known to the Hebrews, is shown to have formed the 
basis of the Osiris-Typhon legend, whicli was fully developed 
before the commencement of Egyptian history The fourteen 
divisions of the litanies of Thot, the god riding on the moon, 
and whose secret number was seventy- two, are explained by 
reference to fourteen inoon-stations of the lunar zodiac, the 
liidden Mazzaroth or niiuisions of the moon in the book of Job, 
and to the precessional cycle of seventy- two years, with which 
ran be connected the solar year and the Phtenix period of the 
J:.gyptians, the Saros of the Babylonians, and the Mosaic period 
of one day like a thousand years, as well as several other 
Babylonian periods , also the luimher of the sons of Japhet, and 
tlie goncalugies in Luke from LSeth to Joseph, the husband of 
Mary When the solar zodiac had taken the place of the lunar 
zodiac, when the two determining fixed stars had been replaced 
by the changcnblc equinoctical points, and the commencement 
of :ij)ring aiuf of autumn became the fundamental symbol of ail 
religum*, ihe ideal heroes of light 'were connected with ihc 
spiing-cquinox, at first in Taurus, and the ideal heroes of 

^ Alifiiract of paper r<.ad .U the Soriety of Bibhc.il ArclicLoiogy, *' On 
A'lLronoiiiiCiil Symholism of the 1'. ist, aa trunsmiUcd by Hebrews and 
Uhristiaii^," by M de flvitiseii 


darkness with the autumn-equmox, at first in Scorpio, close to 
which IB the constellation of the Serpent Thus to Ormuzd, 
Indra, Osins, Dionysos and ApoHos, were reipectively opposed 
the serpent deities Ahnman, Ahi, Typhon, the Titans and 
Python. So aho the Messiah, "The Sun of Righteousness,’' 
and “ the day-spring from 011 high,” was opposed by Satan, 
literally the aiiLagomst, “the old serpent” the deviL The 
transition bora the sacrifice of halla to the sacrifice of lambs, 
and ihe vicarious and ain-removing character of these sacrifices 
in pre- Abrahamic Limes, is shown to have been conneclerl with, 
and probably to have been caused by equinoctial preccssun, by 
Aries having tAken the place of Taurus Some of the inyateriea 
of the Great Pyramid are explained by Lastcin astronomical 
symbolism and the two passages pointing north and south are 
shown probably to have referred to the approximatively contem- 
poraneous midmghtly culminations of Aldebaran and Antares at 
the autumn equinox, us observable at places in the latitude of 
lilt Great Pyramid, and likewise in tlie latitudes of Bactria and 
Northern India, during a period of about 1 50 years, within 
which the year 3300 n c falls The fact that Chinese, Indians, 
and Arabians ‘d n- remote period, counted twenty-eight moon 
stations, but that there is nowhere a trace of twenty-nme 
mansions of the moon, is submitted as possibly implying a date 
for the earliest astronumical observations of the Last transmitted 
to us, at a time when the lunar month, now having a duration of 
about twenty-nine and a half days have only twenty-eight days, 
or latlu-r, not yut twenty nine As the mejii motion of the moon 
IS the same in long periods, this period of twenty-mne days 
would have probably commenced about 6cx>,ooo years ago, if 
the retardation of the earth’s lotatory motion, by wliu.li alone 
the prolonyation of the lunar month seems to lie explainable, 
really does amount to twenty-two seconds in a century, as now 
asserted by high authorities 


T/ZF NOAHiVCGfAN EXPEDinON JO THE 
NORTH SEA 

l^''ROM a letter by ITof G O bars, in the ChruNanta 
Daqbhuiet^ dated Bodo, June 24,^0 make the following 
(piotations with reference to the progress of the Norwegian 
expedition which left Bergen on June II — 

“ On the ifiLh of June we had arrived sufficiently far northward 
to commence our iAhuiirs, and sounding-iines, thermometer?, 
dredges, and trawling-net 4 weie at once called into use Since 
then the work lias been pursued unrein iLli ugly, despite stormy 
weather, and we have every reason to be satisfied with the results 
so far The hilherto-unknown contour of ihc sea's bottom 
between P'oldcn fiord and the Lofoten Islands is now so clearly 
ascertained by means of our transverse section, that we can map 
out to the north with a certain degree of prcLision the curve of 
the extended barrier, which keeps back the cold water coming 
from the depths of the Polar be a, We have found the curve 
somewhat different from our expectations, especially m the 
neighbourhood of the Lofoten The soundings appear to 
indicate the presence of a remarkable indentation, similar to the 
one on the southern part of the coast, and we have found a 
precipitous slope of the sandbank resembling that of the well- 
known "Storeg” near Aalesund It 13 evident that we have 
encountered here a most important submarine conformation The 
consideration of its effect on our aea-fishenes will be delayed until 
more detailed surveys have been earned out In the course ot our 
soundings on the way to Bodo, we were able by means of the 
improved Negretti-Zambra thermometer to establish beyond the 
range of doubt the presence ot a layer of warm water below a 
layer of cold water of considerable depth. 

“ Our zoological acquisitions have been highly satisfactory, 
especially those m the cold zone. We have added several species 
to the list of the previous expedition , amongst them some 
hitherto detected in the Polar Sea only and others entirely new. 

“ The voyage will be pursued to Rost, where seveial days will 
be spent in magnetic observations, and m gathering zoological 
specimens The latter promise to be of value on account of the 
zoographical interest of the locality, which has as yet been lefc 
unvisited The section from Rost will be followed carefully m 
order to determine with certainty the expected bend in the sand- 
bank The progress of our expedition shows us more and more 
the fundamental importance of an accurate knowledge of the 
physical nature of the North Sea, not only for Norway, but also 
for the solution of the geneial questions with regard to Llie 
physical and biological conditions of the ocean in general.” 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Berlin. — No smaJl degree of Lxcitement has been caused in 
ihe university circles of Germany by the expulsion of a Pri vat- 
docent, Dr. Duhnng, from the Univeisity of Berlin, not only on 
account of the great rarity of the occurrence, but on account of the 
circumstances leading to the act. Dr. Duhnng, who has suffered 
from blindness since the commencement of his pedagogic duties 
m 1865, has developed, notwithstanding, a remarkable degree of 
mental activity in a variety of directions, issuing woiks on 
political economy, metaphysics, mathematical physics, i!icc , and 
attracting a numerous auditoiy by the radical and unfettered 
character of his utLcranrcs on these subjects. His unspirmg 
denunciation of the more shadowy side of German universities:, 
the system practically m vogue with regard to the appointmcnc 
of professors, &c , has induced a somewhat widc-spread feeling of 
bitlerneBs towards him, which has led to an accusation l>efore 
the university based on the unmeasured personal criticism of Ins 
colleagues, especially Prof Helmholl/, in lately issued works 
The expulsion has led to the holding of meetings and issuing of 
addresses by the more radical portion of the students, who regard 
the section of the Prussian constitution, “die Wisscnschaft und 
ihre Lehre 1st fret as endangered ; and the whole affair has led 
to a thorough ventilation of the condition of the universities m 
the press of the empire 

Russia — The Russian Government expends 2, 140,000 roubles 
(over 300,000/) on its seven universities, of which sum the 
Moscow University receives the most — 425,000 roubles 
Salaries oI' German Pik^h.ssoks — From a recent slate- 
ment with regard to the salaries in the Berlin University, we 
notice that the two well-known prorLssors of clicmislry and 
physics receive each 1,50°^ independent of the lecture receipts, 
while 900/ IS the salary of a number of other leading jirofes^ors 
These figures are, however, much above the corresponding ores 
(if other German universities. 

S'lRAijSnUKc; — According to an imperial order the University 
icceivcs m the future the litle “ Kniser Wilhelmg UnivcrsiUit '* 
The present attendance — 658— shows for the first lime since the 
le-establiihment of the UnivcTBity a decrease in the number of 
stiidcnt«. The faculty embraces 106 professors and pnvat- 
docenten The large anatomical laboratory is approaching 
completion 

TijIIINGEN — T he present number of students in attendance 
on the University amounts to J, 103, the largest number atUincd 
since its foundation. Kxleiisivc preparations arc being made for 
the celebration in August of the 400th year of its existence 

Zurich — The University has at present an attendance of 
324, of winch the majority are in the medical faculty Of the 
seventeen female students fourteen study medicine and three 
philosophy 


SCIENTIFIC SERIALS 

The Qh rUrly you) nal of Mu roscofic Sl lenct for J uly contains 
■several articles of special interest First is the fourth part of 
Mr Archer’s rhumi recent contributions to our knowledge of 
*' > rcsh-walcr Khizopoda,^’ in winch Lctythium hyaltuuin^ 
Chlamidophrys stercorta^ rUitoum pafvum^ Grouini paludosa^ an(i 
Cyphodena trumata aic described and figurcfl — Following is an 
abstract of Mr E C Baber’ ^ researches on the lymphatics and 
parenchyma of the thyroid gland of the dog, with llluslratioiis, 
piiblislicd at length in the Phihsuphcal Trahsactumj — }Jr 
'Watney also, from the same Trati^actiofu^ gives, wiih a plate, 
an account of his study of the minute anatomy of the alimentary 
canal. — Dr, Angelo Andres describes and figures a new genus 
and bpccica of Zoanthina MalaiodermaUx {Punceria spongwsa) 
—Prof Franz Boll follows with hia “ GoiitnlnitKma to llie 
Physiology of Vision, and of Iht Sensation of Colour " — Mr A. 
Sangster has observations on the muscular coat of sweat glands, 
in which it is shown that the epithelium of the gl.and rests directly 
upon the muscle surrounding it — Dr Klein contributes a paper 
on the minute anatomy of the omentum, describing certain bud- 
like structures occurring on the fenestrated portion, the method 
of production of the fenestrae, and some points in the formation 
of the blood-vessels — Mr. F. Darwin writes on the protiusion 
of protoplasmic filaments from the glandular hairs on the 
leaves of the Common Teasel, in which he helps to develop 
the Important principles of the incipient steps in the formatioD 


of special organa — Mr, II, N. Moseley gives notes on the 
structure of several forms of Land Planarians, with a description 
of two new genera and several new species, and a list of all 
*<pcciej at present known — Notes and memoranda conclude the 
number 

BullHinof the Bit (jalo V ) Soiuty of Natural Stienrcs^ 1877 

Thu society has published a valuable list of the freshwater 
fishcii of Noith America by Mr D S. Jordan Mr M C. 
Cooke is contributing a similarly exhaustive list, with references, 
of the hyphoinycctoiis fungi of the United States — An inlcresting 
paper hy Mr F TS DcllenbavD^li gives some account of the so- 
calkd Puebla Indians of ihe Rocky Mountain region, also known 
as Shinumos They Wfcre rot rially of Tmlian race, they 
seemed to have died out in consctim-iicc of the incursiona of the 
true Indian*- The name Moquis, by which seven of their 
villages are designated, signilica “the dying race” In their 
retreat before the tiiemy Lhcy occupied the most inaccessible 
retreats in llie c.inuns, built chtf lious(.s, cultivated minute patches 
on the cliffs, lived in caves, /i.c They appear to have had 
considerable artistic skill, from the designs, and even p mil mgs, 
left on sandstone in the walls of houses, iVc The writer urges 
a careful exploration of all the extant remains of these people, 
for they are rapidly being destioyed by careless and ignorant 
settfers 


SOCIETIES AND ACADEMIES 

London 

Meteorological Society, June 20 — Mr. II .S baton, 
M A , president, in the chair — Henry He-irder and Henry 
Law', hi fnsl C E, were elected fellows of the Smudy — The 
following papers were read — ()n an improvement in the me- 
chanism of ‘-elf-record I ng meteoiological instrument'?, by the Rev 
(' J Taylor In order to obviate sluggishness in self-iccord- 
ing aneroids and ordinary small-bore mercurial barometers, the 
author places a small electiic bell apparatus, from which the bell 
has been removed, so that the clapper when in action '^hr'lt 
strike on the top of the vertical brass bar lui which the rtrrjid- 
ing pencil slides , liy this means a very rapid suectssiim of light 
taps can be administered at a point which affects nil the move- 
able parts of the mechanism — Results derived fioin the sun- 
shine records obtained at the Royal Observatory, (»reenwich, by 
means of CaropbeJl’i* sclf-registenng sun-dial, duiing the yeni 
ending April, 1877, by W Elli^, 1 R A.S. The iiisirumeut 
consists of a very accurately foimed sphere of glass four inches 
in diametei, supported concentrically withm a well-turned henii- 
sphencul metal liowl in such a manner that the imago of I he sun 
formed when the sun fihines falls always on Lho concave surface 
ot the bowl. A strip ol some maleriRl being fixed in the howl, 
the sun, when shining, burns away the material at the points at 
which the iinnge successively /alls, by winch means a record of 
periods of sunshine is cblaincd. The duration of sunshine in 
hours tor each month of the year ending April 30 (excepting 
from Mav i to 6, July 31, and October 27 to 31), was a-, 
follows — 

hrs hrs lirs hn 

May 15-13 Aug. 21G9 Nov 3s 9 Ub 364 

June 1S4 5 Sept lofi’i Dec G Mar 99 ^ 

}u]y 2143 Oct 473 Jan 187 Apr 718 

The greatest daily duration was 139 hrs on June ii, daily 
durations exceeding 10 hrs occurred six time*: in May, eight 111 
June, ten m July, and eleven in August. One ol the most 
remarkable pencxls was August 7 to 14, Ihe dniation having 
exceeded ten hours on eveiy day during tins tune. It appears 
that in the months of August, iscplembcr, aiul October, the 
mean maximum and minimum temperatures were both, on the 
average, higher on days of greater sunshine than on days of leaser 
sunshine, whilst m the months of January and February, an 
exactly opposite condit.on existed In the remaining months the 
mean maximum temperature of the greater sunshine group was 
higher, and its mean minimum lower, than the corresponding 
mean niaxmium and minimum temperatures of the lesser sunshine 
group It also appeals that there w.aR mure sunshine after noon 
than before noon in every month, except August, March, and 
April — On the diurnal variation of the barometer at the Koya 
Observatory, Greenwich, by W Ellis, F R A S. The Asiro- 
nomer-Royal having communicated the numerical values of the 
vaiiations of the barometer as deouetd from the photographic 
records at the Royal OEservatory, during the twenty years ending 
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the author adds a fevv general remarks thereon. Com- 
paring together the different months of the year, it is observed 
that uie morning minimum and the forenoon maximum both 
occur earlier as the year advances ; they are earliest in summer, 
and become later again on the approach of winter. The after- 
noon minimum and evening maximum, on the contrary, occur 
later as the year advances , arc latest m summer, and become 
earlier again towards tlie end of the year They all change in a 
certain degree with the changed In the times of sunrise and sun- 
set. As a consequence of this the intervals between the morning 
minimum and the forenoon maximum, and between the afternoon 
minimum and evening maximum do not change very much 
through the year, whilst that between the forenoon maximum and 
afternoon minimum is much shorter in winter than in sumuier, 
and that between the evening maximum and morning minimum 
IS much longer in winter than in summer, — On the rainfall of 
Jamaica during the seven years 1870 76, by Griffith N, Cox. — 
Contributions to the meteorology of Cannes, by William Marcet, 
F R S — Mr, Marriott exhibited and iescrilred Hogcii's hygrometer 
and new standard siphon barometer. The barometer passesses the 
following s])ccial features — It is so constructed that it can easily 
be put tog«.ther and taken to pieces again. Uhe long leg consists 
of a tube of the same diameter throughout, and is supplied with 
a glass stopper which has a veiy fine bore passing through its 
centre, enabling one to fill the lube wilh mcrcuiy m one or two 
minutes and to completely exhaust it of air in one or two minutes 
more 'Ihe open end of the long leg is ground air-tight to the 
short (curved) leg and can lic instantaneously put together or 
separated 7 'lie long tube alone Is giaduated so as to have only 
one scale, but by a pecuharly-coiisLructcd screw of given length 
placed on Lhc short lube a precise and accurate reading tan be 
easily obtained The barometer is mounted on a peculiarly- 
shaped stand wluch has three aijusLing screws by means of which 
the perpendicularity of the instrument can be ensured. 

Paris , 

Academy of Sciences, July 16 — M. Peligot in the chair. — 
I'he following papers were read . — Anthrax and seidicttmia, by 
MM Pasteur and Joubert Anthrax may be called the disease of 
(what the authors call) bactendUt as trichinosis is the disease of the 
trichmo. The blood of a healthy animal contains neither microsco- 
pic organisms nor their germs That of an animal having anthrax 
contams no oiganisms but the bacteridie^ which is aerobic, so 
that the anthracic blood is inipiUrescible of Uself In the car- 
case the blood putrefies through vibrios lodging in it The 
hacteridie disappears in liquid, in presence of COj, It is a 
mistake that putrefaction, as such, destroys the anthracic 
virulence The development of the bactcridif takes place 
difficultly when in the presence of oilier orgauiams. These 
observations the au'hors apply to certain facts ol practical 
expencnce. They stale that septiCTmia is produced by a znbrto- 
men as anthrax is hy bat (a idic — hxperunents, according to 
which ihe fragmentary form of meteoric irons may be attributed 
to a rupture under the action of strongly compressed gases, such 
as aiise from explosion of dynamiie, uy M. i)aubrce To slcel 
prisms were attached charges of dynainile, which were exploded in 
clay pits, so that the parts could be brought together afierruplure 
The alveoli produced (often grouped) with projecting nm, were of 
more pronounced character than those from powder. I'he 
surface was sometimes raised in long bulging ndges The 
surfaces of fracture were some of them polished, others striated 
— Researches on the tertiary strata of Southern Europe, by M. 
Hebert. This fir&l paper relates to the eocene and lower 
nuocene of Hungary. — M. Dumas, referring to a recent paper 
by M See, affirmed that the real inventor of salicylic acid was the 
emment Italian chemist M. Pitul — O n a disease of the grape in 
the vineyards of Narbonne (June and July, 1877), by M. Garcin. 
— Observations of D'ArresLS periodic comet at the Marseiiles 
Observatory, by M. Stephan. — Note on the theory of quadratic 
forms with any number of variables, by M Frobenius — 
Demonstration of two geometric laws enunciated by M. Chasler, 
by M. Fouret. —On the division of the circumference into equal 
parts, by M, Lucas. — Researches on the compressibility 
of liquids (continued), by M, Amagat. Inter aha, the co- 
efficient of compressibility mcreases when the pressure in- 
creases for all liquids in which it mcreases with the 
temperature. The compressibility of succeiiLve terms of 
the family of foimenic carbarets decreases regularly as we 
descend in the senes, both at 100'’ and at oidinaiy temperature. 
The jnesenoc of sulphur, chlorine, or bromine, in hquldbodieSf 


tends to render them leu compreuible; — On the electric and 
capillary properties of mercury in contact with difTerent aqueous 
solutiona, by M. Lippmann. When mercury Is in contact with 
pure or acidulated water, the addibon of a small quantity of 
certain substances to the water changes notably the capillary 
constant and the electromotive force M. Llppmann proves that 
for each value of the latter the capillary constant has one, and 
only one, determinate value independent of the chemical com- 
position of the Liquid, That 13, if for two different combina- 
tions the electromotive force is the same, the capillary constant 
is also the same — On the vapours of alcoholate ^of chloral, by 
M Troost — Action of light on hydriodic acid, by M Lemoine. 
Hydrogen and iodine do not Ecnsibly combine in the cold 
stale under the indueticc of lighL It may be inferred thit 
the decomposition of hydriodic acid by the sun is unlimited 
The slow decomposition in light might be used to measure 
the degree of illumination of ^e sky in large meteorological 
observatories In a month of insolation in the cold state o 80 
of gaseous hydriodic acid is decomposed, whereas hea^n^ one 
month at 265" decomposes only o 02, and even at 440" during a 
few hours, only o 20. — Note on a new derivative of indigotine, 
by M Schut/cnbsrger. — On lhc properties of resorciiie , thermo- 
chemical studies, by M. Calderon — On the reform of some 
processes of analysis used m Lhc laboratories of agricultural 
stations and ubse it atones of chemical meteorology , second 
memoir, acidimetry, by M, Houzcau — On the nature of acids 
contained m the gastric juice (continued), by M. Richet. There 
u 111 gastric juice an organic acid soluble in ether, and it ia 
]irobabLy sarcolactic acid. — Nolc on numeration of blood cor- 
puscles in diphthentls, by MM. Uouchut and Dubrisay In this 
disease there is a considerable increase in the number of white 
corpuscles, and a diminution of that of the red — On the 
influence of excitations of organs of sense on the heart and the 
vessels, by MM Couty and Cliarpentier Such phenomena 
seem to be produced, not by the seasonal perception itself but 
by an ulterior cerebral work which might be called efuoitona! — 
Experiments proving that neither pure air nor oxygen destroy 
the septicily of jiutrefied blood, by M, FelU — Researches on a 
case of congenital ectopia of the heart, by M. Fran^ois-Franck. 
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THE PHYSICAL BASIS OF MIND 

The Physical Basis of Mmd^ with Illush attorn^ being 
the Second Senes of Problems of Life and Mind. I3y 
George Henry Lewes. (Trubner and Co , 1877 ) 

W HEN the first volume of “Problems of Life and 
Mind” appeared, I ventured to say that perhaps 
Mr. Lewes promised too much in undertaking to exhibit 
“ how the sentient phenomena may be explained by 
neural phenomena.” I also directed a criticism, as 
pointed as I could make it, against a proposition placed 
by Mr. Lewes at the foundation of his psychology , 
namely, that “ actions are prompted and really guided by 
feeling” The present volume is, in addition to much 
else, Mr. Lewes fulfilment of his promise and his reply 
to the criticism 

Considering the limited amount of space at my dis- 
posal, I shall, I believe, put it to most advantage by con- 
fining myself to these two points. As regards the first — 
the possibility of finding a physical basis of mind — a 
sentence in the preface rouses misgivings “ Materialism, 
in attempting to deduce the mental from the physical, 
puts into the conclusion what the very terms have ex- 
cluded from the premisses , ” “the attempt to intcipret 
the one by the other” is a legitimate undertaking only 
“on the hypothesis of a physical process being only the 
objective aspect of a mental process.” This is of ill 
omen ; that which can be done as science does not seek 
its Justification in metaphysics But let the interpre- 
tation be taken on us merits. What is it ? Though pre- 
pared for disappointment, readers will doubtless be 
surprised to hear that when looked for, it is nowhere to be 
found, “The sensation, or state of consciousness,” says 
Mr, Lewes, “is the ultimate fact , we can only explain it 
by describing its objective conditions.” In place of the 
second proposition, “ wc can only explain** fiic., most 
thinkers prefer to say we cannot explain it, we can only 
describe its objective conditions. The difference, then, 
between Mr. Lewes and others, is rot that he has any 
new light to offer, but that he insists on calling that 
an explanation which others cannot see to have that 
character. The sense in which Mr. Lewes thinl s he 
can correctly call a description of neural processes an 
interpretation of mental facts rests on his statement of 
the metaphysical hypothesis that these are but “different 
aspects,” “ the two faces of one and the same reality.” 
“It IS thus indifferent,” he continues, “ whether we say 
a sensation is a neural process or a mental process ; a 
molecular change in the nervous system, or a change in 
feeling ” Suppose all this to be understood and granted, 
where is the explanation or interpretation of the one by the 
other ? Is a description of one aspect of a thing an ex- 
planation of a very different aspect of the same reality ? 
Not even metaphysical legerdemain can give the illusion 
of a physical basis of mind. Mr. Lewes sees that it is 
impossible to conceive a neural process as causing the 
mental process. He does not kay that molecular move- 
ment becomes, or is transfonBcd— m any senscj eoncety- 
able or inconceivable— into sensation. Mind is not the 
VoL. XVI.— No. 405 


outcome of physical conditionsllor combinations , it is 
an (upfitf “ the spiritual aspect of the material organism ” 
Readers may now judge whether Mr. Lewes can claim 
to have explained sentient phenomena by neural pheno- 
mena, to have shown the manner in which the Self and 
Not-sclf “ are combined in feeling and thought.” 

Ag.ainst Mr Lewes’ proposition that the movements of 
living beings are prompted and guided by feeling, I urged 
that science has earned us to a point at which we have 
but to pause and reflect to see that all movements must 
be the consequents of purely physical antecedents , that 
the amount and direction of every nervous discharge 
must depend solely on physical conditions And 1 con- 
tended that to sec this clearly is to see that when we 
speak of movement being guided by feeling, we use the 
language of a less advanced st.ige of enlightenment. 
This view has since occupied a good deal of public atten- 
tion Under the name of Automatism it has been advo- 
cated by Prof Huvley, and with a firmer logic by Prof 
Llifford It has been argued about m the Spectator ^ 
zealously combated by Dr. Carpenter, and now Mr. 
Lewes makes it the subject of one of his Problems, 
devoting seven chapters to its discussion. 

Mr. Lewes cannot think that Prof. Huxley really holds 
the repulsive doctrine in question, though supposed to 
hold (it) by those whom his expressions mislead ” Yet, 
curiously enough, it is against Prof Huxley’s statement 
that Mr Lewes’ polemic is specially addiessed. It is 
not my affair to reply for Prof Huxley. Mr. Lewes has, 
however, mentioned me as having insisted “ with iterated 
emphasis” on the view he now “ most earnestly desires 
to refute ” 1 must give my own statement Here it is as 

given in my rei iew of “ Problems of Life and Mind 
(Ihc Examinet^ March 14, 1S74) — “Using the word 
feeling in Us ordinary acceptation, as a name for subjec- 
tive phenomena alone, we asseit not only that no evidence 
can be given that feelini^ ever does^prompt or guide action, 
but that the process of its doing so is inconceivable. How 
can we picture to ourselves a state of consciousness 
putting m motion any particle of matter, large or small? 
for this is really what it comes to. . . Puss, while dozing 

before the fire, hears a slight rustle in the cornei, and 
darts towards the spot What has happened ? Certain 
sound-waves have reached the ear, a senes of physical 
changes have taken place within the organism, special 
groups of muscles have been brought into play, and the 
body of the cat has changed its position on the floor. Is it 
asserted that this chain of physical changes is not, at all 
points, complete and sufficient within itself ^ Mr. Lewes, we 
believe, will not assert this , he will admit that the material 
succession is unbroken. Once more, then, in what sense 
can we take the proposition that actions are prompted 
and really guided by feeling f** Putting in the place of 
my cat huntmg for a mouse, the analogous 'case of a wolf 
springing on a sheep, Mr. Lewes replies , “Unless the 
term phyncnl is here used to designate the objective 
sequence^ as contemplated by an onlooker, who Likens 
the process to the sequence observable in a machine, 1 
should say that from first to last the process has been twt 
physical, but vitaR' The word “ unless,” with which the 
reply opens, might be objected to, as implying that the 
term “physical” might be here employed to designate 
something elAe than the objective sequence — that succes- 

p 
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sion of external events which can be seen or imagined in 
terms of vision Quite irrelevantly, as it seems to me, Mr. 
Lewes specifies a particular kind of on-looker — one who 
likens the process to the sequence observable m a machine 
I will only say that for myself 1 decline the honour 
of a place amonp^ those physiologists and philosophers 
who, according to Mr. Lewes, have failed to per- 
ceive the "radical diiTerence between organic and in- 
organic mechanisms." However, Mr. Lewes has put it 
on record that if when 1 spoke of a series of physical 
changes taking place within the organism I meant 
senes of ino? x^antc changes— that the movements of 
the cat resulted from something of the nature of a 
combination of levers, springs, and pulleys, then, he 
" should say that from first to last the process has 
been not physical but vital'^ And who will question 
that Mr, Lewes would be quite right in so saying ? But 
why suppose anything so unlikely ? Yet this is the mean- 
ing Mr. Lewes gives to the word "physicar* when it 
occurs in the mouths of those against whom he directs 
his arguments For instance physiologists arc in the 
habit of describing unconscious reflex movements as 
physical processes Of this description Mr. Lewes says 
"Restate the conclusion in different terms and its fallacy 
emerges ; ‘organic processes suddenly cease to be organic, 
and become purely physical by a slight change in their 
relative position in the consensus ' " But to proceed 
Not having used the word "physical'' m any peculiar 
sense, but in accoiclancc with ordinary usage, my question 
remains — " Is it asserted that the chain of physical 
changes is not, at all points, complete and sufficient 
within itself?" So far is Mr. Lewes from denying the 
physical succession to be unbioken, that he states this, 
or something very like it, over and over again, as a tiuth 
almost too self-evident to require expression. Thus we 
read " So long as we are dealing with the objective 
aspect we have nothing but material processes m a mate- 
rial mechanism before us. A change within the organism 
IS caused by a neural stimulation, and the resulting action 
is a reflex on the muscles. Here there is simply a trans- 
ference of motion by a material mechanism. There is in 
this no evidence of a subjective agency , there could be 
none." But we also find statements that seem to have a 
contrary implication. Here is one " The physiologist is 
compelled to complete his objective observations by sub- 
jective suggestions ; compelled to add feeling to the 
terms of matter and motion^ in spile of the radical diver- 
sity of their aspects." How is he tompclltd to infer that 
of which Mr. Lewes has just told us there could be "no 
evidence"? Again, while the volume abounds with 
detailed descriptions of the behaviour of dogs, fiogs, 
and men, given as instances in which it is " evident 
enough," to Mr. Lewes, that their actions were "deter- 
mined by sensations, emotions, and ideas," yet Mr. Lewes 
IS equally positive that we are "passing out of the region 
of physiology when we speak of feeling determining 
action. Motion may determine Motion, but Feeling can 
only determine Feeling." Where, then, are we, when we 
talk of feeling determining action? In, I maintain, the 
gray morning of that intellectual light which is still far 
from having reached its noon-day splendour. 

In the minds of our savage ancestors feeling was the 
source of all movement. Every one of them had what Mr. 


Lewes, after all he has written about scientific method, nan 
call " the irresistible evidence each man carries in his own 
consciousness, that his actions are frequently— even if not 
always — determined by feelings , ” and they spoke accord- 
ing to their light But while we shall continue to speak 
of feeling determining action, it will only be as we speak 
of the rising and the setting of the sun. Mr. Lewes is of 
a different opinion. He says " We do so speak and are 
justified. For thereby we implicitly declaie, whit 
psychology explicitly teaches, namely, that these two 
widely different aspects, objective and subjective, are but 
the two faces of one and the same reality." If Mr. Lewes 
did not go farther than this I should not care to quarrel 
with his endeavour to put a new metaphysical meaning 
into the language of old error But he Chinks that on the 
strength of this hypothesis the material succession may 
be regarded as unbroken, and yet a rational interpre- 
tation found for the pioposiLion — actions are prompted 
and really guided by feeling Because the molecular 
changes in the brain which form part of the series of 
material changes involved in the production of motion 
may be held to be, in a metaphysical sense, the othei side 
of what wc know as feeling, Mi Lewes somehow con- 
cludes that " we must declare consciousness to be an 
agent (in the production of motion), in the uinu yz-z/Jt th\U 
7tv dt'tlafe one change in the ori^aniMn to be an a^ent tn 
some other tham^e^* (the italics are by the author) Let 
us see The word "consciousness" here denotes two 
things assumed by Mi. Lewes to be two faces of one 
thing If wc substitute for this word one of these deno- 
tations and say " we must declare the molecular changes 
involved in the production of motion to be an agent, &ic 
the statement becomes the most empty tautology. It wc 
give to the word "consciousness” its other meaning-- 
fetluiit — the proposition becomes what Prof Clifford calls 
"nonsense," and is, as Mr Lewes says, placing feeling 
where " there is obviously no i)Uce for it — among material 
agencies.” If by "consciousness" Mr. Lewes means 
neither the molecular changes nor the feeling, but the 
something of which both are but aspects, then ho is alto- 
gether beyond science, and for the moment it is enough 
to say that this metaphysical entity is not an agent " tji 
the saniL sense^^ tic. 

Corresponding to those feelings, which Mr. Lewes will 
have It inspire and guide movement, there are conditions 
of the organism which can be conceived as the causal 
antecedents of the movements — the feelings, as admitted, 
cannot Our instinctive faith in the unity and constancy 
of things leaves us no room to doubt that identical organic 
conditions will ever be accompanied by identical feelings 
and followed by identical movements , but this does not 
bring into view any scientific sense in which the feelings 
can be said to inspire and guide the movements. These 
for ever remain parts of an infinite senes of physical con- 
sequents following on physical antecedents. This is the 
thesis at present so repulsive to many minds Against 
this Mr. Lewes has nothing to advance If any look to 
him for comfort they will find that, promising them bread, 
he gives them a stone— the same stone that has already 
set their teeth on edge 

One word to correct a false impression that the fore- 
going critical remarks would leave on minds unacquainted 
with Mr. Lewes' writings. Let no one suppose that I have 
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rUtst read the book with admiration. Like all Mr. Lewes' 
works^ it is a repertory of suggestive fact and of equally 
valuable and suggestive thought , and if any reader 
derive from its perusal a tithe of the intellectual sliinula- 
lion it has afforded me, he may regard his time as well 
spent. Reflective minds are diligently working towards 
clearer conceptions m a region that has hitherto been all 
obscurity. There is reason to believe that ere long philo- 
sophic thinkers of the highest r.ink will for the first time 
agree as to one or two fundamental conceptions Few 
living men have done as much as Mr Lewes to usher m 
this new eia. Knowing my criticisms to be inspired 
solely by the same impersonal motives by which he has 
himself been sustained throughout his extensive labours, 
I am sure Mr Lewes would be the l.ist poison to suggest 
that I could have made better use of the space at my 
ci^posal. Others, better qualified than myself, will draw 
attention to the importance of those parts of the work that 
I have not mcnlioncdj as, for insl.ince, the splendid essay 
on the Nervous Mechanism 

A. SiMLDiNc; 


VV “ hLECTRO-Mh T. lE/J/RG 1 ' ” 

The Art of Eicett o-Mrialiitr^y iRilufit/tii all Khoik n 
Pjoccs^c^ of EHfctro deposition, lly (r Gore, ILD^ 
FRS lext-hookb ol Science .Sciics (London 
Longmans, Green, and Co , 1877 ) 

D r. gore has evidently spared no pains to make 
this text-book a complete manual of the art of 
electro-metallurgy. Beginning with the histoiy of the 
subject, he gives an interesting account of the rise and 
development of the art, full of names and dates and 
references, and makes the early inventors tell, as far as 
may be, iheir own slory by quoting freely from their 
published papers Then comes a “ theoretical division,” 
about which ue have something to say presently, and 
this IS followed by what forms the greater part of the 
work — a detailed account of practical methods of deposit- 
ing the various metals This portion of the book, at once 
thoroughly circumstantial and comprehensive, cannot fail 
to prove most u'jeful to the practical clectroplatei as well 
as to the scientific student The metals most commonly 
employed in the arts receive, of coui be, most attention, 
but almost none, even of the rarest metals, pass without 
notice, and the experiments are described with the pre- 
cision that comes only of experience. An admirable 
feature of Dr. Gore's book is the habit he has of giving 
specific references to the authorities he makes use of, so 
that any one with a library at his command may, if he 
choose, turn up the passages cited The remainder of 
the book is filled by a special technical section” con- 
taining various practical directions and details, and, in 
conclusion, wc have a list of the books previously published 
on the subject and of the English patents referiing to 
electro-metallurgy. The author is to be congratulated on 
the accumulation and systematic arrangement of an im- 
mense mass of information of a kind that will be welcomed 
alike in the workshop and_in the laboratory 

If Dr. Gore had given us only the practical parts of hj^ 
book we should have had little to say beyond praise and 
thanks. Unluckily, however, for himself as well as for 


his readers, he has introduced a chapter on the theoretical 
principles which underlie the art of electro-deposition. 
Such theoretical rhhauffh are often to be found in prac- 
tical text-books, but their existence is surely a thing to be 
protested against even when they are tolerably well writ- 
ten No one can hope to give a satisfactory account of 
chemical and electrical theory in fifty pages, and when 
his work IS to form one of a senes in which chemistry 
and electricity have already been treated of m separate 
books, the attempt is not only useless but unnecessary. 
These short abstracts are certainly not to be recom- 
mended to the novice ; and to the student who has already 
studied the subjects at greater length they are little short 
of an impertinence In a book which st.vnds by itself 
they might b;: tolerated if they were at once concise and 
accurate, giving what is needed and no more In the 
case before us these extenuating circiiinslanccs are all 
absent That Dr. Gore's “theoretical division” is not 
concise the following quotation will suffice to show — 

“ The strength of the cuircnt is equal to the electro- 
motive force divided by the resistance , this is known as 
Ohm's law , it is directly proportional to the clcctro- 
moli^’c force, and inversely proportional to the rcsislancc ; 
if the resistance remains ilie same, and the elecliomotive 
force vanes, the strength is directly proportional to the 
clccti omotive force, and if the electromotive force 
remains the same, and the resistance ^arus, u is inversely 
proportional to the vvliolc of the resistance in tlic circuit ” 

(p- 71) 

As an instance of matter which might very well have 
been left out, take the following Aflci giving a table of 
conductivities, Dr. (iore proceeds — 

“ If the conduction-resistance of distilled water is so 
g^rcat III relation to that o( copper, we can easily im- 
understand, by referring to the previous table, that the 
lesistanre of gases must be enormous The electric 
conduction-resistance of air heated to redness {sn) is 
30,000 greater than that of water, containing a 20,000th 
part of Its Aveight of sulpliaic of co^ipcr in solution ” 

(p 31) 

Why this long-buncd icsult of E. llecquerers (here, by 
the way, the aiithority is not cUed) should be unearthed 
for the benefit of students of electi o-metallurgy is almost 
as puz/lmg ns is the slranpo piece of d prtoii reasoning 
in the first sentence, which, it is disticssing to find, we 
arc expected to understand casilv. 

The vagueness and inaccuiacy of some parts beggar 
crilicisin, .and leave the levicwer but one weapon — a 
severe one indeed, but he has no other — he can only 
quote Here arc a few specimr'ns chosen .almost at 
random 

“ The fundamental act or principle 01 magneto-electric 
action IS, where^’er time i\ vniying viagnctisni^ there ts 
an ftectfic current induced in an adjacent closed nfcHitat 
T/jjht anjjle^ /tz z/” (p 57) ; the itahcs arc the author’s. 

■' The electromotive force, or strength of the current to 
overcome resistance, depends upon the degree of differ- 
ence of strength of chemical affinity of the two metals for 
the electro- negative constituents of the liquid” (p 70), 

‘‘ The clcciromotive force (commonly called ' the 
intensity ’) of the^current . ” (p. 337). 

As the eieciromoitvc force is dimtnishtd by resistance^ 
a diminution of lesistante in any part of (he circuit wilt 
increase (p. 337) i ihis extract we have ventured to 
iialicisc. 

" Motion of the articles is very advantageous ... it 
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greatly diminiBhes the electric conduction-resistance which 
would be produced by polarisation, due to layers of liquid 
of opposite electrical nature, collecting in contact with the 
electrodes " (p. 344)- 

Potential and tension. —Previous to the completion of 
the circuit and formation of an unimpeded current, the 
free ends of the polar wires attached to the two metals 
are charged with the two kinds of electncily m an 
accumulated or free static condition, and are in a stale of 
electfic fotentiai, t possessing a capability of doing 
electric work. These accumulated electricities in the 
wires may be detected by means of a very delicate 
electioscope The free electricities are aUo in a state 
of tension, constantly tending to escape and unite , and 
their degrees of tension may be measured by means of an 
electrometer" (p. 71). 

From which it would appear that the difference between 
potential and tension lies in the fact that the one is to be 
detected by an electroscope, and the other measured by 
an electrometer It would be just as satisfactory a 
distinction, and would besides have the merit of being 
true, to say that “potential” is the shibboleth of the 
electrically unlearned, while " tension " is their refuge at 
all times 

Over and over again we find such phrases as these — 
" If the current to be measured is one of low electro- 
moLue force" (p 73), “ a current of less quantity and 
greater electromotive force " (p 338) , and after we have 
been expressly told on p 72 that there is no difference 
between currents except as regards tlicir quantity per 
minute, it is surprising to learn that ‘‘as a general rule, 
the grcatei the electromotive force, and the smaller the 
quanlity of the current, the harder and brighter is the 
deposited metal " (p 344) 

But it IS needless to multiply examples. We have given 
enough to show how much Dr Gore has done to mar a 
really good book by adopting a precedent which, however 
well followed, is of very doubtful utility. In the present 
instance it may, perhaps, serve the good purpose of acting 
as a warning to lulure practical writers. 

We have noticed comparatively few typographical 
errors. Is it the author, or the printer, or the author’s 
evil genius, or the printer's devil th.u we have to thank 
for this bewildering statement on p. 182 ? — 

“ Silver may be cleaned in water in which potatoes 
have been boiled, and a superior polish is thus imparted 
to them." 


OUP BOOK SHELF 

Enumeracton de las Pianti\\ h uropta\ qiie se hallan lOtno 
silvestres en la Provincta dc Hut no:, Aires y en Pala- 
i^onia. For CdrJos Berg. (Buenos Aires, 1877) 

This is a very interesting list of European plants intro- 
duced by various means into the two above-mentioned 
countries It gives the relative abundance of each species 
and ihe conditions under which it is found Altogether 
1 16 Dicotyledons, 30 Monocotyledons, and 8 Cryptogams 
arc mentioned. Of these no less than 108 are common 
to Britain. As might be expected, the natural orders 
ComposUo; and GraminecC, each with 20 species, and 
Caryophyllcje with 12, are the strongest in point of number 
of species Many notes are scattered through the twenty- 
four pages, from which we learn that under such extremely 
dififerent conditions some of our British plants attain 
extraordinary dimensions. 


LETTERS TO THE EDITOR 

\Th€ Editirr dots not hold himself responsible for opinwns expressed 
by his correspondents. Neither can he unaer take to return, 
or to correspond with the writers of, rgected manuscripts. 
No notice is taken of anonymous communications 
Ihe Editor urgently requests correspondents to keep their Utters as 
shat t as po^tible. The pressure on hts space u so great that it 
IS impossible otherwise to ensure the appLarance even of com- 
munuations containing interesting and novel facts. '\ 

Optical Spectroscopy of the Red i£nd of the Solar 
Spectrum 

Being now, with my wife, on the reLum voyage from a private 
speclroBCopic experiment on solar light in Lisbon, there appear 
tu he two or three reasons why 1 should request your leave to 
send this preliminary note to NaruRE before attempting to 
publish anywhere a full account of what was seen 

As the fust of these reasons, I may mention that the coutmual 
assistance kindly afforded us by M. Oom, the Astrunomer-Koyal 
of Portugal, and the several facilities obligingly granted to us, 
through his intervention, by the Portuguese Government, render 
an early and hearty acknowledgment imperative All the more 
so, too, as the last and most successful senes of observations, 
through four successive days of blaring sunshine, without the 
smallest ^peck or suspicion of a cloud anywhere from morning to 
evening each day, was made in a new suite of rooms recently 
prepared for the local aBtroiiomcr’s residence in the Royal Park 
of the Ajuda. 

The reason IS the pleaising one to confess, that out u( 

four prismatic arrangements tried lu the same spectroscope — the 
one which had the highest dispersion (vu , J2“ frotn A to H) 
gave also the best and most satisfactory definiLiun, showing 
theieby such wondrously fine and minute detail amongst clo^c 
lines as to cause it to be almost invariably employed, and that 
piiamalic airangcmcnt, I am happy to say, was lately made for 
me by Mr Adam Ililgcr, of 192, Tottenham Court Road, 
London, on his own long-approved plan of three powerful .and 
symraelncal compound prisms, while the eye-piece of tim 
telescope, also by him, was of rock-crystal, and fitted with his 
peculiar reference line for micrometer mensuration 

The third reason is the total contradiction given by the best 
of llicse observations to some conspicuous features of the Royal 
Society’s last publication on the red end of the solar spectrum, 
when seen at a high altitude with Ihcir second and most improved 
'* Indian Spectroscope 

Our late l.isbon measures, though made at a stalion close lu 
the sea level, were yet, near the noon of each day ihcie, and 
on a midsummer sun m that latitude, taken through almost the 
very same of atmosphere, as the Royal Society's, and 

Mr Hennessey's high-sun senes on the Himalaya Moun- 
tains But those Indian observations having been printed in 
the Ph losophical Transactions so long ago as 1874, 1 should be 
glad to know whether either the Royal Society or anyone else 
has published further particulars of the extreme red end of the 
solar spectrum since then. Via/ja Smyiu, 

Astronomer-Royal for Scotland 


The Cretaceous Flora of America 

Near the close of hi^ very interesting lecture "On the Tropical 
Forests of Hampshire/' published m Nature (voL xv pp 229, 
258, 279) Mr J, S Gardner hays — " I have great doubts, how- 
ever, as to the correct puhition of many of the foreign su-calJed 
cretaceous beds Those of America, from winch most of the 
list of dicotyledons of this period is derived, appear to me, 
from the character of their fauna, to be rather lower eocene, 
or at most, filling in Ihe gap between our chalk and London 
day Most of the shells have a marvellously eocene-llke aspect, 
and 1 take it that the piesencc of an ammonite, and some few 
other forma of shells winch in England do nut reach above the 
chalk, should not be taken as conclusive evidence of the antiquity of 
the bed, as, although migrated from our seas, they may very well 
have lived on m other regions It ta inconsistent lo assume ‘.hat 
no ammonite lived on in any part of the world to a more recent 
period than that of our chalk.’’ 

From these remarks it is evident that Mr Gardner u not fully 
informed in regard to the evidence which exists on the question 
he has raised ; and as the subject is one of great interest, and 
one vyhich it Is necessary should be caiefiilly ondcritood by those 
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who write upon the progress of pl&nt life on the globe, I take 
the liberty of repojting briefly what we really know m regard to 
the cretaceous flora of the North American continent 

Some twenty years ago numerous luipresaions of angiusper- 
moua leaves were brought by Dr. Hayden and myself Jrom the 
group of sandstones which lie at the base of our cretaceous 
system. Outline sketches of a part of these were ‘.cnt by Mr 
Meek to Prof Hecr, of Ziindi lie pronounced them miocene 
tertiary. To this conclusion he wa*! led by their high botanical 
rank, their generic affinities wilh miocene jilants, and tlie sup- 
posed identity of some of them willi miocene species 

The announcement of Prof. Heer’s decision led to a somewhat 
earnest discussion, in which Prof I leer, M J Marcou, and Mr. 
Leo Lesquereux supported ihe view that the plants in question 
were tertiary, while Mc'^srs. Meek and myself asserted that they 
were cretaceous, because the strata which contain them are over- 
lain by more than 2,000 feet of limestones filled with charac- 
leiisUc cretaceous fossils, a iinmbeT of which aic identical wUh 
those found in the gault and chalk of Luropr An end was 
finally put to tins Hebaie by M Marcou anti Prof Capellini, of 
Bologna, going to Kant>as and colleoiiiig a large number of these 
leaves from beds overlain by unmisLakalilc cietaceous strata 
The true position of this flora wa'i then not only ackntiwledgLd 
but proclaimed by these genllemen, and since that lime eveiy 
geologist In America has accepted the statemrnt which 1 made in 
my Idler to Messrs Meek and Hayden in 1H58, and in my arliclc 
on the Ancient Vegetation of North America {AtngTican your mil 
c/ Artewce, vol. XKix , i860, p 208), that the American flora 
assumel nearly the botanical cllaracter il now has lu the cre- 
taccoua age, and that our lower cretaceous rucks contain the 
remains of sixty or seventy species of angio'ipcrmous Irec*, many 
of which belong to our most common living genera, such as 
Qufreus, Sahxt MiX^noIm^ Flatanus^ Liriodendton^ Alnus, 

LiquidambaTi ike " 

buice the settlement of this qiiesUon a laige number of 
addiuons have been made to the then known sptcies of this 
flora, and it is probably not too much to say that we have 
obtained leaves of nearly one hundred species of angiospermous 
trees from the base of our cretaceous sy>tem, the equivalent of 
Llie upper greensand of England 

All the leaves figured in Lesqnereux's “ KuSbil Flora of the 
Western I’erriLones," part 1 , were obtained from this hon/on, 
and a large number of additional species have been de&cnlied by 
Prof lleer in bis “ Phylliics Cretacea," or by myself in “Our 
Laler Lxtiiict Floras,” while many others yet wait publication 

The plants of our upper cretaceous and tertiary rocks have 
not yet been fully described, and there is some difference of 
opinion as to where the line should be diawn beiween Lhe:)e two 
systems, but u is quite certain that a large part ol the species 
described by Mr Lesquereux from the “lignite bed«,'' and 
referred by him to the tertiary, are really cretaceous , not only 
because they are associated with Ammoiutes^ Inoceramus^ and 
other cretaceous fossils, but because the strata which contain 
them underlie uncon fonnably the Coi yphodon beds, the base of 
our eocene Whatever shall be uliimalely decided m regard to 
the line of Beparatioii between our later creLaceuus and earlier 
tertiary strata, this will in no wise affect our conclusions in 
regard to the geneial facies of the American cretaceous flora. 
The statements made many years since are confirmed ny all 
fresh evidence, and now stand unquestionable, that between the 
trias and the chalk — we know nothing of ouv Jurassic flora — 
the vegetation of North America was revolutionised, and that at 
the beginning of our cretaceous age it had assumed essentially 
the character and consisted chiefly of the same generic elements 
that It exhibits now 

I may also add that up to the present lime no species of Im- 
fftont/gjf Barultlcs, or a wwr nave yet been found m Ainciica 

above the cretaceous system , and that so far as we now know, 
these genera are as decisive of the age of the strata which 
contain them here as m the Old World J. S Nkwuh,rry 
C olumbia College, New York , June 19 


Meteorological Notes from Lisbon 

The following moteorological notes, compiled in great part 
from the daily bulletins of the Ob^ervatono Real ot Lisbon, 
supplemented by observations made by myself, by means oi a 
Casella’i seU-registenng thermometet and a good aneroid baro- 
meter, during a seven months' residence In that city, niay not 
be without some value to weather observers. I arrived on 


October 15, consequently the observations for this month refer 
only to the latter half The records were made at 9 A.M. and 
at 5 p M To save space the readings will be given throughout 
(except for October) in the following order — I Barometer 
(reduced to sea-level), {a) the average of observations taken at 

9 A M, {b) the highest, and (c) the lowest reading of the month. 
11 Therninmcler (Fahrenheit), (tf) average of daily observations 
made at 9 a M , {b) average of the highest, and (r) of the lowest 
readings in the twenty-four hourii , (if) the highest, and (f) the 
lowe-it reading of ihe mniith HL Direction of Wind N b E. 
W. represent the directions indicated, or any point thereof, after 
which the numher of days is given on which it blew froni that 
quarter IV The rain of the month is stated in incliev 

OcrOBEk, 1S7O. — The morning temperatures ranged from 
54“ F. to 70'’ , midday, from 62'" to So"' ; and evening, 53^ to 72“ , 
the average of the night temperature for the half-month, 522; 
and the average ram tall for the same period was 3 8 niches 
No wind record was kept 

NoVEMiihH, 1H76 — 1 (rz) 2995, (/&) 30 44, (r) 2944 This 
last reading is the record of the 12lh, and was iccompanied by 
a terrific gale from the south-west, which wrought much d image 
both on land, on the river, and at sea Several residents, who 
were not unfamiliar with earthquake shocks, airerrcd that they 
felt a distinct tremor of the earih about ^ a M , at winch iirac 
(he barometer registered 29 inches. In the Bay of Biscay on 
the same morning the lowest point reached by the mercury was 
28*25, ^ ^ believe accurately, informed by the captain of 

a Glasgow steamer which arrived in the Tapua home days laler 

II («) 57''59. ('^I 9 (<■) 54“ ‘-•‘J ('^) 70° 98 I'’) 46" HI- N. 

7 days, S 10, I:. 7, W 2 , ol 3 days no record IV Rain, 

10 inches, which fell on 17 days This was one of the most 
rainy Novembers fur many years The rainfall of the year 1874 
was 172, and that of 1 875, 1 8 3 inches The total amounts for 
the nioiUhs of November from 1S73 1875 was 5 5 inches The 
mean of this month for the last twenty years i'5 4 3 inches Most 
destructive floods occurred during the mumh 

1)fcemui<h, 1S76 — T (rt) 2996, Uf) 30 (r) 294 inches. 

11 (a) 54“ 59' 5. (0 51“ b. (,/) 65“ -5, (0 44“ 2 IH N 5. 

S 18, 1'. o, W 5, calm 3 days IV Rain 19 19 Indies on 28 

days, gicatest fall on I lUy (6ili) 3 2 inches, and hast ’003 

Janiuky, 1877 —I ((z) JO 18 [b) 30 58, (r) 29 54 inches 
H iu) 52-93. (^) SS" 9 b, (d 50" S, OO b5^66. {.-) 44“. IH N. 
i/i b 9, L o, W 3, calm 2 days IV Rain which fell on 14 
days, 7 CX57 inches , from ist to loth, 6 669 inchci) 

February, 1877 —T («) 30 55, (^) 3054, (r) 2092 inches 
IT (rt) 52“, [b) 56" 63, (r) 48“ 29, f/D 67 ' jH, (f) 42'’ 9 (the lowest 
leinpcralurc of the seven months) 111 N 25, .S, I, L I, \V 
o, calm 1 day IV Ram, which tell on 2 days, 1 28 inches 

March, 1S77 -I (rz) 2994, (/i) jo 39. (r) 29 36 inches IT 
(r7) 47“ 6j, (/') 51/ 34, (<•) 48° 5, (,/) 71“ 6 , {t) 43“ 3 III N 10, 

S 9, E I, W 6, calm 1, of 4 days no record, IV Ram, 

whicli (ell on 13 days, 2 5 inchc- 

April, 1877 — I (u) 29 92 [b) jo rj, (r) 29 60 inche? IT 
bO 65'’ 5 (<^) 62' 9, (0 5^9, {d) 71“ 7, (d 4 ^" 2 111 N S, 
S. S, I' I, VV. llj 2 days unreLordtd. IV- U.ain m 17 day*-, 

b S 

1 would draw the aLLeiiLion ol those threatened with bronchial 
or pulmonary complaints to this locality aa a winter and spring 
refuge The sue of llie city of Lisbon is finely chosen, facing 
almost due south, and the position of the principal part of the 
town in which the chief hotels are, is nearly sheltered from the 
northerly and easterly winds by surrounding heights. It is of 
easy access from En^laiid^ — ji days, and aometimes fewer, from 
Southampton by a royal mail steamer Fires are rarely to be 
seen 111 a l^orLuguese sULmg-room, and during the seven months 
of my sojourn there it was necessary only once or twice to have 
one in our room for an invalid’s sake I had an opportunity of 
seeing many suflerers both eu rattle for, and again rcLuming to 
England from, Madeira Some of them complamcd much of 
the weather exiicncnccd there, and said how they wished they 
had remained in lusbon, where the climate seemed equally to 
suit them, and where they should have had at least more com- 
forts, more cheerful society, and more varied means for killing 
the Enemy — lime Hfnry O. Forbhs 


Fertiliaation of Flowers by Insects 

In my last article on Alpine Gentians species, 1 supposed that 
the chief, if not the only fertiliser of G havanca and vrrna might 
be Macro^lossn stellatarum with its proboscis of 25-28 mm. 
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len^ Yesterday, near the A^bula pass, 1 was happy enough 
to confirm this supposuion by direct observation. Altogether I 
saw five specimens of Mattot^hssa sttllaiarum at work, one on 
Gtnttana havnnea and verna^ three on Primula integnfolia^ and 
one on V'wla calmraldf each of them m a few minutes fertilising 
some hundreds of flowers For instance, the last of my five 
Macroglossn specimens, which 1 obsei^cd with the watch m my 
hand, m less than four minutes vmited loK, and in other 6J 
minutes 194 flowers of V caharata 

As an illustration to what 1 have said in a former article on 
alpine orchids generally b^ing adapted lu cross-fcrlilisalion by 
Lepidoptera, 1 may mention that near my present domicile there 
grow nine sp^’cies of orchids, eight of which [IVigritflla An\^istt- 
Jolta^ Plaiantheta bifoha^ Grymuadfma conopsea^ odorattssimn^ 
alhida, Jlnhi liana I'lnuu^ Orchis globosa^ and ustulata) are 
adapted to cross fertilisation by Lepidoptcra, wlnUt only a sniffle 
one {Oichts latijoha) is adapted to crosa-ferLihbalion by other 
insect's Hfrmavn Muller 

Wissenstein, Albula Valley, Switzerland, July 23 

Local Museums 

I HAVE read with very great interest both the letters and 
at I idea which have lately appeared m Nature on the subject of 
local mu^icums The suggestion!) offered by your various cor- 
respondents are in every way admirable, and my only excuse for 
adding my own name to the number la because 1 think that 
although a great deal has been said on the matter next to nothing 
has actually been done if local museums are to be eslablislied 
amongst us as a means of promoting advancement in education 
the sooner the matter is taken m hand by those most competent 
to deal with it the better 

What 1 would strongly advocate is that a society be formed 
in London for the promotion of local museums If Prof Iloyd 
Dawkins, and any others possessing the reqiU'dtc attainments 
for taking the matter in hand, would form an association of this 
kind, I, for one, and doubtless many others of your readers, 
would gladly subscribe and co-operate for the realisation of the 
scheme. J Rumillv Aiten 

34, James Street, S W. 


Proposed New Museum 

Now that the new Natural History Museum is approaching 
completion, will you allow me to call attention to a need which 
has probably been felt by others beside myself, and which we 
may hope will be met in the new institution ? This is a museum 
or collection of varieties of plants and animals produced by 
domestication 1 need not enlarge upon the value of such a 
collection to the student of biology The revolution m the 
philosophy of biology created by Mr Darwin was founded upon 
an examination of such varielies, and 1 have small doubt that 
my plea will be seconded by botanists and zoologists who will 
speak with much greater authority than I can 

1 base my own request upon another ground, and one which 
touches very closely the science I am chiefly conversant with, 
namely, ethnology Rulinieyer in Switzerland, Husk, Dawkin«, and 
others in Lnglaiid, Brandt m Russia, and others elsewhere, have 
shown how invaluable the tvidcncc furnished by varieties of 
domestic animals is for elucidating the earlier history of our race. 
Yet there is no collection known to me anywhere except the one 
made by Mr Darwin himself, illustrating the subject, and if one 
wishes to cxannine the vanoua breed of cattle, sheep, dogs, or 
pigB, of vegetables and fruili, &.c , which have become localised 
in various parts of the world, as the Lompanions of man, one is 
entirely at a loss for mateiiaJs in an accessible lorm. 

May we hope that the very efficient slatT of the National 
Museum will see their way to setting apart one room at least in 
which the vanation of animals and plants under domestication 
may be shown, and the glorious discoveries of the greatest 
biologist of modern times may be filly illusiraled in the National 
Muieum of the country whose science he has so adorned. 

Henry H. Howorth 

Adaptation of Plant Structure 

I HAVE lately observed a curious adaptation of planL-structuie 
which has not, to my knowledge, been recorded in bookE, and 
which may be interesting to your botanical readers. 

There is m the Himalayas an Arum bearing a remarkable 
resemblance ^to a cobra with its hood raised, which is well 


known to natives and many Europeans by the name of the 
cobra plant " Standing immediately behind and above the 
spathe 15 a large temate leaf, the two lower leaflets of which, at 
an early stage of growth, enfold the spathe and spadix, and sub- 
sequently stand in front of and partially conceal them from view, 
wl lien, however, the anthers or the stigmas, as the case may be 
(for the plant is diccctous), are mature, the lower halves of these 
lateral leaflets fold close up over their upper halves, thus leaving 
the whole of the spathe conspicuously exposed to the notice of 
passing insects. X inclose a rough sketch made from a living 
plant It will be ob<)erved that if the lateral leaflets w;re ex- 
tended they would conceal the flower from insects flying at a 
higher kvel than the mouth of the spathe It is therefore an 
advantage to the plant that they should assume this abnormal 
position. 

I may add that the lesemblance of this .irum to the cobra 
snake is very close, and cannot easily be accounted for The 
diamond-shaped markings of the cobra’s head are counterfeited 
on the spathe, as also are the lines on the neck , while the 
longue-bke prolongation of the spadix and of the mid-rib of the 
spaihe serve tn complete the resemblance of the plant to a living 
animal As the cobra is almost unknown in the localities 
where this arum grows, it seems that the strange mimicry can 
be nothing more than accidental coincidence, even if any theory 
of advantage to the plant therefrom could be devised Hut the 
“ counterfeit prcfacntment ” IS so striking that 1 am convinced 
any person who unexpectedly saw tins plant “ rearing its horrid 
head" above the rink herbage of an Indian jungle would start 
back with horror Hfnky Collett 

Nagkunda, near Simla, June 15 

Rattle-snakes in Wet Weather 
I HAVE had much pleasure in reading Mr. Frank Huckland’a 
edition of " While’s Selbome ” Among the notes on page 448, 
Mr Huckland says — *'I know that rattle-snakes cannot play up 
their rattles in wet w'calher The horn of the rattle becomes more 
or less saturated with water, and no sound can then be produced 
from tt By placing a rattle in a glabs of water, and letting it 
soak awhile, I find this is the case ” 

Mr Duckland's dried rattle has led him into an error. The 
live rattle-snake can “ play up ’’ his rattle m the very wettest of 
wet weather I have taken them alive on two occasions in the 
midst of a lieavy rain, and I could discover no difference in ihcir 
rattling power? It m true, however, that rattle-snakes are 
seldom found m low moist places , they frequent, by preference, 
high and dry ground 

During the year 1873 I kept m my room a ratlle-snake for 
C'ght months. In thi? time 1 came to know that '* Rattler,” so 
1 called him, could "play up ’ several^ difle rent notes indicative 
of anger, of pleasure, and of lonelineFS 

I think that it will be found, upon proper examination, that 
the fangs of the rattle-snake arc shed |U 5 t as the teeth of other 
animals J lUM ER NiCHOLSOX 

East Tenn University, Knoxville, Tenn , U.S.A 

Meteora 

At 9 48 last evening 1 saw a bright meteor pass downwards 
towards a Aquarius, w here it disappeared It cmittid a hluish 
light, and altnough the moon was up, it shone for a few seconds 
with the brilliancy of Venus A second smaller meteor passed 
upwards towards the zenith about 10 5 In both cases the 
vanishing point was near Dclphinus. W. Ainshe Hoi t is 
Brighton, July 30 


OUR ASTRONOMICAL COLUMN 

The Herschelian Companion of Aldebaran.— In 
R communication lately received from M. Camille Flam- 
manon, it is endeavoured to show that the change of 
relative situation of the small star with respect to Alde- 
baran^ is not accounted for by the proper motion of the 
latter, as was stated by Struve Positiones Mediae/’ 
p, ccxxvi ), but that it is necessary to admit the existence 
of a very appreciable proper motion of the companioni 
which would be the first instance of the kind m so small 
a star. M. Flammanon collects the various published 
measures and adds to them measures made by Mr, Gled- 
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hill in 1876, and by himseLf m 1877. Sir W. HeracheVs 
measures may be set aside at once as not sufficiently exact 
for a discussion of a moderate proper motion , his angle 
in 1781 is the ie5iilt of a single measure, and his dis- 
tances, as IS well known, are in defect, when they exceed 
a minute. Taking then Struve’s epoch, 183606, as the 
earliest reliable datum we possess, and bringing it up to 
Dembowski's epoch, 1863 37, with Lcverrier’s proper 
motion for Aldebaran, we find no greater difference than 
may be accounted for by unavoidable error of obsei vation, 
so that Struve’s inference on comparing the Pulkowa 
measures, in 1851 with the l^orpat measures of 1836, 
''itaque comes motiis non est particeps, sed in ch^Kj 
quieiica videliir,” and Dembowski’s conclusion when 
speaking of this object and of X Auriga?," “ Lcs dif- 
fdrciu'es s’accordent asbcz bicn avt c lus mouvements 
propres des deux princ pales,'' are ilius supported '1 he 
angle, however, should now be less than is .issigiied 
by Mr (jledhill and M FLuninanon from iheir own 
measures (35° 5), and further careful measures will be 
desirable to clem up a possible question of personal 
equation. Jf we reduce Struvi's angle for 1836 with 
Leverner's proper motion of Aldebaran to the present 
year, w^e find an angle nearer 32“^ 3 than 35^" 3 

Thk 'iHIuii COMF.l i)v I75q. — This comet was not 
observed until Januaiy, 1760, but appears in our catalogui s 
as comet 1759 III , from the cireuinstance of the perihelion 
passage ha\ ing occurred in Deceinbei of th it year. It 
,ippi Oiichcd veiy near the earth, but was not a conspicuous 
object more than a few days 1 here aie several lelercnccs 
to the count m the Annual foi 1760, where wc 

learn that it was “ discov cred and astronomically obscivcd 
by Mr. Dunn at his Academy at Chelsea," who had 
detennmed the positions of Halley’s coiiilL on every 
evening during the first week of May previous Pingrd 
states that the sky, having been constantly overcast at 
Pans for several days, all the astronoineis of that capital, 
including Cassini dc Ihiiry, Maralcli, Lacaille and Messier, 
detected the comet on the evening of January 3 , Dunn is 
credited with having found it on J inuary i. It w.is seen 
at Lisbon on January 7 For the purpose of these 
remarks we shall adopt the elements of T.acaillc^ in 
deducing the .ipparent places of the comet 

Tlicrc IS no reason why the comet should not have 
been found on January 1, if atmosphciical conditions had 
been favourable, but it must li.ive been on the nioining, 
not on the evening of that (.kiy. In fact, the comet would 
use soon after i o’clock a m , in London, and would be 
upon the meiidian a few minutes bcfoie six at an altitude 
of more than 23^’ It is, however, distinctly slated in the 
Annual Jlt'QisUn that Dunn discovered the eonict in the 
evening, ih.U “ it appeared to the naked eye like Jupiter 
or Venus through a thick fog, and made a near appulse 
to the star in Orion’s right knee, and moved more than 
four degrees of the heavens in four hours of lime " '1 his 

can only refer to the evening of Januaiy 8 The elements 
give the following positions 

R A N I' D Di l iiiLc hum 

il li n ,, y canh 

January 8 8 38 59 99 53 . 00734 

„ S 12 34 17 9S 34 00760 

There was, therefore a motion of upwards of four degiecs 
in as many hoiiis, and soon after midnight the comet 
would not be more than ij" from CJrion's nght knee, or 
K Orionis. It 15 therefore pretty certain that Dunn did 
not precede other observers by a week, as might at first 
sight appear from the statement in the Clouded 

skies had evidently prevailed in Western Luiopc for 
some days, and the comet was detected on the same 
evening, January 3, on the heavens clearing, m England, 
France, and Holland 

The rapid course of this ’retrograde comet will be 
apparent from the following positions, calculated foi 
Greenwich midnight. 



R A 

N P D 

Difitanco 

Jan 5 

ils 36 

22 

0 1 12 

n 6 

147 II 

1 10 3 

0 083 

1 . .7 

II6 27 

106 58 

0 06S 

8 

84 17 

qS H 

0 076 

PI 9 

64 9 

9' 30 

0 lOI 

13 

39 22 

33 

0 248 


Between January 7 and 8 the comet passed over 32J® in 
arc of great circle, and was neaiest to the earth soon after 
midnight on the former date. On January 9 in the 
evening Dunn says the comet passed near ^ and v m 
I'Aidanus, and we find from Lacaille’s elements that at 
5h 39m. F M it would have the same tight ascension as /i, 
with only 40' greater derlinalion So (ar as reg irds 
position the comet mi^ht h.ive been obsi rvtd as early as 
the day of perihelion p,i''Sage, December 16, when u was 
in H A, 199" and N P D 103^, iiMiig m London at 
2h 45111 AM , but ihe intensity of light was only 
of that on the evening of J.muarv 8, when it was generally 
discovered. It is rather unfartunare that it was not 
observed over a longer peiiod, since it appears certain 
that in its approach to perihelion it must have passed 
very near to the planet Jupiter, and we might expect a 
sensible deviation from the paiabola On November 7, 
1758, Lacaille’s orbit would give the comet’s distance from 
Jupiter less than o 05. 

Mh tfa:>rological NorhS 

Sun-spots and Rainiai i of Calcuiia— Mr E. 
Douglas Archibald, of Naim Tal, has wruicn an In- 
tel eating letter to Ihe Eni^li\hman , the leading Calcutta 
newspaper, in which he shows Irom the observ.iUons 
made fiom 1K37 to 1876 that the winter rainfall (Nov 
to Apnl inclusive) of CalcutLa is maikcd by a distinct 
periodicity, the in iximum uunfall occuinng duiing the 
years of minimum sunspots, and the minimum rainfall 
during tlic years of maximum sun-spots. The following 
are the figures for the je.iis ol the sun spot cycle bcgin- 
miig w’ith the year of minimum sun-spots 

Rainrill 

Tst ami 2nd year of c) do 6 44 inches 

jid and 4lh „ 5 93 

5th tind 6th ,, 444 j, 

7th and 8ih , 5 03 ,, 

qlh and lolh „ 0 15 ,, 

iilh ., 849 

the aVLiagc r,unlall for the forty )cars bcin^ 5 41 inches 
Mr Archibald is of opinion that this peculiarity, which 
IS the revel sc of what obtains as regards the rainfall of 
the whole year, in its 1 elation to sunspots, will be 
found not to occur much larthci sTUth ill in Calcutta, 
and that it will be more decidedly maikcd over the 
region farther to the norlli lying more immediately under 
the gie.il range of the Ilim.ilayas The point is one ol 
very considerable interest inddestrves the fullest inves- 
tigation, since if the supposition proves to be correct, it 
will doubilcss lead to .l moic e\ ict method of examining 
the rainfall in its relation to sun-spots It may be 
remarked that the winter lainfill at Sydney (in the 
southern hcmiiipherc) fiom 1840 to 1876, which is situated 
within the latiiudcs indicated by Mr Archibald, exhibit'- 
the same peculiarity as that of Calcutta m its relation to 
the sun-spot period 

WiNTJS t»i' Tiik SdUiii An ANTIC— M, Brault an- 
nounces the publication by the French Marine of a senes 
of new meteorological charts giving the direction and force 
of the winds of the South Atlantic for each of the foui 
seasons, the charts being similar to those published bj 
M. Brault about two years ago on the winds of the Noril 
Atlantic Ihe new charts contain the results of 189,57-: 
obseivaiions of the wind. The general movement of the 
winds in summer over this portion of the globe resemble' 
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an immenSL whnl wliose cenlic is about 3o'’-35'’ Igt, S,, 
and io'^-2o'’ lony: W The whirling movement is in 
a direction contrary to that of the hands of a watch, 
beinfT thus opposite to the general cirrulation of the 
atmosphere over the North Atlantic in summer Out 
from this centre winds blow in all directions, the more 
important bein^; the south-east trades, which are de- 
flected to south and south-south-w^est off the coast of 
Africa, and to cast-south-east and cast on approach- 
ing America ; then m succession noith-east, north, and 
north-west winds on advancing soutlnvard along the 
coast of America, merging finAlly in the westerly winds 
which blow across the Atlantic from Cape Horn to the 
Cape of Good Hope Looking both at the direction and 
force of the winds, M Hrault concludes that the results 
establish beyond a doubt the fact that, contiary to views 
entertained up to a comparatively recent date, there does 
not exist anyliopical zone stretching across the South 
Atlantic, characterised by the prevalence of calms and 
light variable breezes These resulls are m enure accord- 
ance with recent researches into Ihe atmospheric move- 
ments over this region, and aie of yioculfar interest when 
viewed in connection with the distribution of atmospheric 
piessure and its variation with season over South America, 
the South Atlantic, and South Africa 

Tmmajf oi- Kossfir, on TH^ Red Si \ In the last 
number ot the Join rial the Austrian Meteorological 
Socict), p 225, there is an interesting article on the 
climate of Kosseir, on the Red Sea, based on a year's 
observations by Dr Klunzinger during 1872-73 The 
interest of the climate of this region lies in its extreme 
character in certain directions, and the regularity of 
occurrence of its changes from season to season The 
mean atmospheric pressure is 30020 inches, rising to the 
maximum 30213 inches in Januaiy, and falling to the 
minimum 29863 inches in July, showing thus a van 
ation of 0350 inches in the monthly means The 
mean temperature is 76"'3, the warmest month, August, 
being 84"" 9, and the coldest, January, 64'' 9 There is 
little cloud in any season, and in summer the skies 
arc constantly all but cloudless A prominent feature 
of the climate is its dryness, the mean relative liumidity 
for the year being only 56, falling in June to 51, and 
rising to 62 in November This great diyness 15 due to 
the winds, which aie northerly and north-westerly during 
the whole year, the only change being from about norih- 
noith-west in summer to north-west m winter Occa- 
sionally, however, when casteily winds scl in, the air 
becomes so saturated that everything 1-. wetted with the 
vajiDiir with which it is heavily charged On June 4, 
1873, a " Samum" commenced (north-north-west, force 7), 
the horizon having a grey troubled appearance, the sky 
cloudless, and the air hot and drv , it continued till the 
6tb, and it was during this strong dry wind that the 
highest temperature, 93" 9, was observed 

Okour.jrj yx Canada — A n unusual drought has pre- 
\ ailed in Canada during the p.ist spring Little rain 
having fallen for ten weeks, the walei''^ of the Ottawa and 
St Maurice, two of the principal lumbering rivers, have 
been reduced to their summer level, having never before 
been so low at this season A serious consequence of 
this slate of matters is, that very large quantities of the 
finest timber of the dominion must remain in the woods 
till next year. 


rARLY ALLUSIONS TO THE MAGNETIC 
NEEDLE 

T recent meetings of the Literary and Philosophical 
Society of Manchester interesting contributions to 
the subject were made In a paper by Mr H. Gnmshaw 
he refers to such an allusion m a work entitled, *‘An 
Apologic of the Power and Providence of God in the 


Government of the World , or, An Lxanunatjon and 
Censure of the Common Error touching Nature’s Per- 
petual and Universal Decay Divided into Four Books.^’ 
The author IS one “fi H /’ D 13 (Doctor of Divinity), 
and the work is printed at Oxford by John Litchfield and 
William Turner, “ Printers to the famous University," 
Anno Domini 1627, being therefore exactly 250 years old. 

The third book of the foui into which the work is 
divided treats of " I'he pretended decay of mankind in 
regard and duration, of strength and stature, of arts and 
Wits.” Ihc tenth chapter of this third book is said to be 
“Touching diverse artil’u.iall woikcs and usefull inven- 
tions, at leastwise matchable with those of the ancients, 
namely and chiefly the in\ention of Printing, (junnes, 
and the Sca-Card or Manners Compasbc " '1 his tenth 

chapter again, for such is the orderly division of the 
subjects, IS subdivided into four sections, and the fourth 
of these is headed “Of the use and invention of the 
Manners Coinpasse or sea card, as also of another 
excellent invention s.iyd to be latdy found out upon the 
Load-stone, together with ihe conclusion of this com- 
parison toiicliing Alls and Wits, with a saying of Rodius, 
and another very notable one of Lactantius ” 

It IS in the account of this “excellent invention sayd 
to be lately found out upon the loadstone” that a curious 
prevision or dre.im, so to speak, of the apyilication of 
electricity as a means of cornmumcation occurs, and there 
is small wonder that the old philosophei called it as he 
does fiirthei on, ‘‘an excellent and secret conclusion upon 
the Slone,” for, whilst pciiising his description, one can 
hardly imagine that the wTitcr has not m his mind's eye 
one ot our most modem telegraphic inslniments The 
paragraph is as follows — 

*■ Another excellent and secret conclusion upon this 
stone, pretended to be found out in these latter times, is, 
that by touching two needles with the same stone, they 
being severally set so as the) may tiirne upon two round 
tables, having on their borders, the Alphabet within 
circlewisc, if two friends agreeing upon the time, the one 
in Pans, the other in 1 ondon (h wing each of them their 
table thus equally fitted) be disposed upon ceitayne dayes 
and at certaine hoiirt s to confrrre, it is to bee done by 
turning the needle in one of the tables to the Alphabet^ 
and the other, by SympaiJne will turn itself in the same 
manner m the other table though never so fane distant . 
which conclusion if infallibly true, may likewise proove of 
good and great ri)nsct|uence , how'soever, I will set it 
down as I find it di scribed by Fanuanii'i Strada m 
mutation of the siile and vamc of Luir efius^' 

i^entis r'/ lapxdis ifnrttbde^ (tc , 

Then follows the extract in Latin, with the English 
translation in verse attached 

k will be acknowledged by any one familiar with the 
instrument, that the dial telegiaph of C.ookc and Wheat- 
stone, invented subsequently to their first upright needle 
form, most curiously cariies out the ideal description of 
this old author, and it will he seen that the date at which 
his work is written was neaily 700 yenrs prior to the first 
attempt made to communicate at a distance by means of 
magnetic needles 

Prof Stanley Jevons, in a subsequent paper, stated that 
ten years ago he spent some trouble in investigating this 
curious anticipation of the telegraph, but only published 
the results in the form of a biicf anonymous article m a 
weekly newspaper This ciiiious subject, Mr, Jevons 
thinks, has not received the attention which it seems to 
deserve, but it was not wholly unknown. The Abbd 
Moijjno, in his “ Traitd de Tdidgiaphie Elcctrique" 
(Pans, 1852), alludes to what he calls this “ Charmant 
reve, ou operation necrnmanciennc,'’ and he points out 
that Addison had quoted the remarkable verses of 
Famianus Strada in the Spectator, No. 241. Addison 
speaks of “ a chimenpl correspondence between two 
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friendB by the help of a loadstone/' Strada’s remarkable 
lines are also quoted and translated in Mr. George 
Dodd's account of '* Railways, Steamers, and Telegraphs 
a Glance at iheir Recent Progress and Present State" 
(Chambers, 1867). Mr. Jevons found allusions to a 
magnetic telegraph running through many scientific, or 
quasi-scientihc, works of the sixteenth and seventeenth 
centuries. Sir Thomas Browne, in his " Paeadodoxica 
Epidemica," says — " The conceit is excellent, and, if the 
effect would follow, somewhat divine and he speaks of 
It as a conceit " whispered chorow the world with some 
attention, credulous and vulgar auditors readily believing 
It, and more judicious and distinctive heads not altogether 
rejecting it." Sir Thomas, it would seem, submitted the 
matter to experiment, but found that though the needles 
were separated but half a span, when one was moved 
the other would stand like Hercules* pilUra " 

Joseph Glanvill, in his Scepsis Scuntijica (1665), dis- 
cusses the objections of Sir Thomas Browne, and concludes 
that " there are some hints in natural operation that give 
us probability that it is feasible.” How can we read 
without wonder these words written by Glanvill more 
than 200 years ago ? " Though this pretty contrivance 

possibly may not yet answer the expectation of inquisitive 
experiment, yet 'tis no despicable item that by some other 
such way of magnetick efficiency it may hereafter with 
success be attempted, when magical history shall be 
enlarged by riper inspections \ and 'tis not unlikely but 
that present discoveries might be improved to the per- 
formance " It 13 evident that Glanvill treats the matter 
quite seriously as a scientific possibility. The Marquis 
of Worcester probably refers to the magnetic telegraph 
when he speaks of" intelligence at a distance communi- 
cative, and not limited to distance, nor by it the time 
prolonged," (Drrek's " Life of Worcester," p. 357.) 

Mr. Jevons tried to trace these notions to the first 
inventor, but, as might be expected, without much success, 
btrada attnbuted the invention to the celebrated Cardinal 
Bembo, the secretary of Leo X , but as Bembo (who died 
in 1547) was a histonan and literary character, it is hardly 
likely that he would onginate a scientific conception of 
the sort. The earliest books in which Mr. Jevons found 
allusions to a magnetic telegraph is the Natural Magic 
of Baptista Porta, published m 1(89 In the seventh 
book he describes the " wonders of the magnet," saying 
m the preface, ** 1 do not fear that with a long absent 
friend, even though he be confined by prison walls, we 
can communicate what we wish by means of two compass 
needles circumscribed with an alphabet ” In the eighteenth 
chapter of the same book, he describes the experiment of 
putting a magnet under a table and moving thereby a 
needle above the table This experiment, as Porta 
remarks, was known to St Augustine, and an exact 
description will be found in his “ De Civitate Dei," a 
work believed to have been begun ad, 413, It seems 
probable that this passage in St. Augustine suggested the 
notion either to Porta, Bembo, or some early Italian 
writer, and that thus it came to be, as Sir Thomas Browne 
says, •' whispered thorow the world " 

Mr. William £ A. Axon refers to the passage in Strada 
m which he supposes the loadstone to have such virtue 
that " if two needles be touched with it, and then balanced 
on separate pivots, and the one be turned in a particular 
direction, the other will sympathetically move parallel to 
it. He then directs each or these needles to be poised 
and mounted on a dial having the letters of the alphabet 
arranged round it. Accordingly, if one person has one 
of the dials and another the other, by a little pre-arrange- 
ment as to details, a correspondence can be maintained 
between them at any distance by simply pointing the 
needles to the letters of the required words." The date 
of the first edition of HakewiH’s “ Apologle or Declaration 
of the Power and Providence bf God in the Government 
of the World” is 1627 ; but the work of Strada's from 


which he quotes was published ten years earlier. Famianus 
Strada was born at Rome in 1572, and his ” Prolusiones 
Academics et Paradigmata Eloquentix" appeared at 
Rome in 1617. Several editions of his “Prolusiones” 
have been printed in this country. The particular-poem 
referring to the Loadsione has been translated into English, 
and is punted in “ The Student ; or, Oxford and Cambridge 
Miscellany," 1750 The passage is referred to by Addison 
in a paper in the Spectator^ No. 241, and in the Guardian^ 
No. 1 19 In the former of these he adds “ In the mean- 
while, if ever this invention should be revived or put in 
practice, 1 would propose that upon the lover's dial-platc 
there should be written not only the four-and-twenty 
letters, but several entire words which have always a 
place in passionate epistles as flames, darts, die; 
language, absence, Cupid; heart; eyes, hang, drown; 
and the like. This would very much abridge the lover's 
pains in this way of writing a letter, as it would enable 
him to express the most useful and significant words with 
a single touch of the needle " 

The subject is an interesting one, and seems to us well 
worth being followed out, 

L VOLUTION OF NERVES AND NERVO- 
SYSIEMS^ 

II. 

A S the Medusae are thus the lowest animals in which 
a nervous system has yet been discovered, we have in 
them the animals upon which wc may experiment with the 
best hope of being able to elucidate all questions concerning 
the origin and endowments of primitive nervous tissues. 

I have therefore spent much time and labour, both last 
year and this year, in cultivating this field of inquiry , 
and as It IS a field whose ground had never before been 
broken, and whose fertility has proved itself prodigious, it 
is not surprising that I should have reaped a rich harvest 
of results So far as these results have any bearing on 
the general theory of evolution, their character is uni- 
formly such as that theory would lead us to expect. For 
if 1 had two hours at my disposal instead of one, 1 might 
mention a number of facts which tend to show, in a very 
striking manner, that the primitive nervo-muscular tissues 
of the Medusx, in respect of their physiological pro- 
perties, present unmistakable affinities, on the one hand 
with the excitable tissues of certain plants, and 
other hand with the nervo-muscular tissues of higher 
animals. But not having time to go into this matter, 1 
shall on the present occasion restrict myself to describing 
such of my results as tend to substantiate Mr. Herbert 
Spencer's theory concerning the mode in which nerves and 
nervo-sy stems have been evolved. And 1 adopt this course, 
not only because 1 feci that any facts bearing on so import- 
ant a subject cannot fail to be of interest to all intelligent 
persons, but also because I think that this is a place best 
suited for publishing the somewhat speculative inferences 
which I have drawn from my lacts. If these inferences 
arc correct, their philosophical as well as their scientific 
influence will be great and far-reaching , but until they 
shall have been moie completely verified 1 have not 
thought it desirable to adduce them in my communica- 
tions to the Royal Society. Referring, therefore, those 
among you who may be interested in the research as a 
whole to the Phiiosophual Transactions^ 1 will now invite 
your attention to a connected interpretation of some of 
the facts that it has yielded— an interpretation which I 
here publish for the first time 

To begin, then, with this diagram. Fig. 2. It represents 
Aurelia auritai with its polypite cut off at the base, and 
the under, or concave, surl^ace of the bell exposed to 
view. The bell, when fully expanded as here represented, 

' Abitract of a LeclurC' delivered at th« Royal Insutution on Frldiy 
evening, May 95, 1B77 By Geoi^a j Roman e, M.A., FLS, Ac 
Conlinued from p, 93^ ( 
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19 about the size of a soup-plate, and in it all the ganglia 
of the margin are coJlecied into (he eight marginal bodies ; 
90 that on cutting out these eight marginal bodies total 
paralysis of the bell ensues But although the bell la 
thus paralysed as to its spontaneous movements, it con- 
tinues responsive to stimulation ; for every time you 
prick or clccinfy any part of the contractile sheet, a wave 
of contraction starts from the point which you stimulate, 
and spreads from that point in all directions as from a 
centre. Such contractile waves, at ordinary temperatures, 
Travel at about the rate of a foot and a half per second , 
and the important question with regard to them which we 
shall have to consider lo-night is this — Are they merely 
of the nature of muscle-waves, such as we see in undif- 
ferentiated protoplasm, or do they require the pre'^ence of 
rudimentary nerve- fibres to convey them — the stimulus 
wave in the rudimentary WdVT^^-fibres progressively causing, 
as It advances, ihe contractile wave in the rudimentary 
WMJcr/if- fibres ? 

Now the great argument in favour of these contractile 
waves being muscle-waves, and nothing more, is simply 
this — that the contractile tissue is able to endure im- 
mensely severe forms of section without the contractile 
waves in it becoming blocked. For instance, when the 
tell of Aurelta is cut as liere represented. Fig 3, and any 
pait of the circle is stimulated, a contractile wave radiates 










Other extremity, and as each wave arrived at that extre- 
mity It delivered its influence into the remfiinder of the 
swimming-bell, which thereupon contracted. Hence, 
from this mode of section as from the last one, the deduc- 
tion certainly appears to be that the passage of the 
contractile waves cannot be dependent on the presence of 
a nervous plexus , for nothing could well be imagined as 








" //' «/ 'Jill W" 

V 10 3. 

more de<itructive of the continuity of such a plexus than 
this spiral mode of section must be 

Neveitheless Iheie is an important body of evidence^ to 
be adduced on the other side , but as I can only wait to 
state a few of the chief points, I shall confine my obser- 
vations to the spiral mode of section. First of all, then, 

1 have invariably found it to be the case ihat if this mode 
of section be carried on sufficiently far, a point is sooneri 
or later sure to come at which the contiactilc waves cease 
to pass forward they become blocked at that point. 
Moreover, the point at which such blocking of the waves 
takes place is extremely variable m different individuals 
of the same species. Sometimes the waves will become 



from the point of stimulation just as it did before the 
cuts were introduced, notwiihstanding the wave has now 
to zig-zfig round and round the ends of the overlapping 
cuts. Similarly, if instead of employing artificial stimu- 
lation, a single ganglion (g) be left tn while all the 
other seven are removed, contractile waves will radiate 
in rhythmical succession from the single remaining 
ganglion, and course all the way round the disc. 
Now this experiment seems to prove ihat the contractile 
waves depend for their passage, not on the conductile 
function of any primitive nervous net-work, but on the 
protoplasmic qualities of the primitive muscular tissue. 
The experiment seems to prove this, because so severe a 
form of section would seem of necessity to destroy the 
functional continuity of anything resembling such a 
nervous net- work as we observe in higher animals. 

Here, again, Fig. 4, is anotherform of section. Seven mar- 
ginal bodies having been removed as before, the eighth cne 
was made the point of origin of a circumferential section, 
which was then carried round and round the disc in the 
form of a continuous spiral— the result, of course, being 
this long riband-shaped strip of tissue with the ganglion 
at one end, and the remainder of the swimming- bell 
At the other. Well, as before, the contractile waves 
always originated at the ganglion ; but now they had to 
course all the way along the strip until ihey arrived at us 



blocked when the strip is only an inch or less in length, 
while at other limes they continue to pass freely from end 
to end of a strip that is only an inch broad and nearly a 
yard long ; and between these two extremes there are all 
degrees of variation. Now if we suppose that the in- 
fluence of the ganglion at the end of the strip is propa- 
gated as a mere muscle-wave along the strip, 1 cannot see 
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why such a wave should ever become blocked at all, still 
less that the point at which it does become blocked should 
be so vanable in different individuals of the same species. 
On the other hand, if we suppose the propagation of the 
ganglionic influence to be more or less dependent on the 
presence of a more or less integrated nerve- plexus, we 
encounter no difficulty , for on the general theory of evo- 
lution It is to be expected that if such fibres are present 
in such lowly animals they should not be constant as to 
position. 

But there is a still stronger argument in favour of 
nerve-fibres, and it is this. At whatever point in a spiral 
strip which is being progressively elongated by section the 
blocking of the contractile wave takes place, such block- 
ing is sure to take place completely and exclusively at that 
point. Now 1 cannot explain this invariable fact in any 
other way than by supposing that at that point the section 
has encountered a line of funciionally diffeientiated tissue 
— has severed an incipient nerve 

Such, some of you may remember, was the state of the 
evidence when 1 last addressed you upon this subject 
On the whole I provisionally adopted the view that all 
parts of the rudimentary muscular sheet of the Medusa 
are pervaded by a plexus of rudimentary nerves, or ‘Mines 
of discharge and I explained the fact of the tissues in 
some cases enduring such severe forms of section without 
suffering loss of their physuilogical continuity, by suppos- 
ing that all the rudimentary nerve-fibres composing the 
plexus to be capable, in an extraordinarily high degree, of 
vicarious action If you were to represent the hypo- 
thetical nervous plexus by a sheet of muslin, it is clear 
that however much you were to cut the disc of muslin with 
such radial or spiral sections as are represented in the 
diagrams, you could always trace the threads of the mus- 
lin with a needle round and round the disc without once 
interrupting the continuity of your tracing; for on coming 
to the end of a dmded thread you could always double 
back on it and choose another thread which might be 
running in the required direction And this is what I 
last year stated to be my opinion as to what took place in 
the fibres of the hypothetical nervous plexus , — whenever 
a stimulus wave arrives at a cut, I imagined it to double 
back and pass into the neighbouring lines of dis- 
charge, which 1 thus supposed to act vicariously for the 
divided line. 

Such, then, when last I addressed you, was the stand- 
ing of this question as to the character of these highly 
remarkable contractile waves. On the whole I decided m 
favour of a rudimentatary nervous plexus, notwithstand- 
ing the improbability that such a plexus should be capable 
of vicanous action in all its parts Co so almost unlimited 
a degree. ' 1 am glad to say that this decision has now 

■ This inlecedent iinprobabiHty ii noi ro overwhelming il la at firit 
Bighi apt tu appear (nr we muBl remember ihat iii a peripheral nervous 
pleNUH aKwe m-rtwuhum the hi^iher animaU— ■ w , in the fully evolved form 
of luch a »tructurc — cacIi of the cnnBtitueni nerve-fibres is provided wiih an 
iDiulaiing coat 'or the very piirpoae of preveniing vicarious action aiiionn 
ihese fibres and the consequeui confusion among the refleM mechaniNms 
which Euch vicarious ocimn would manifestly occasion But bccauM iiiku- 
lalinn of peripheral nerve-Abres ui thus an obvious necea ily iii ihp case of 
a fully evnlved iicrvous pleius, it by no means f >llows that any high dfgrre 
of iniulation Bhnii'd be required in ihe caK nf an mc’pienc nervous p'exna 
On the C'lnirnry, any hypnthe^i^ as to the manner in which nerve fibres first 
begin 10 be diflereniiaiea fiom proioplaam raiiEt suppose that the cnuducule 
flinciion of the incipient nervuuB Iraoii precedes any :druclure, such as that 
of nerve-coam, whereliy ibis funcuon ii itnctly confined to particular tracts 
The antecedcDt probability l»cing thus in favour of the view that insuUtinK 
Btriiciurei are a brodi’cl of later evolutLon tlnn are the eK'^eiiital nervou't 
Btructureii which tnev infiulaic„il would clearly be very hazardousio draw any 
analogy between an mclpieni nervnua pleau* such ax I suppose to be present in 
the Medu-a, and a fully-evoli'ed peripheral plexus of any of the hi|;hvr ani- 
mals. A ItBB hazaid lus analogy woul i be furniBhed by the fibres which occur 
^iha cmtral nervuui. Bys'emufthe higher animain , for hero it may be BaiH, 
both d priori from Mr Kpencer'i iheory and A douses from histological in- 

dicaiiORB, that he nerve niirei occur in var our degreeH of difTercniiatiDn And 
that vicariniiB Bctioo n posiible to some consideraine ealeni through a bndge of 
the grey matter of the cord, hat been shown byth^ double hemi-scclinn eapen 
menti of Drown S^quard Moreover^ ihe admirMbltexpdnnientB of Goliz would 
■eem to ii>dlcsie ihalvicaiiDUi nciiuiilB also poHibieioa large extern among ilte 
ultimaie elemenii of the hnin I may add that recetii reaaarcfahaa unded lo 
BuggMtg novel inteipraiacion of ihe way In which certain poiRonii, inch ai 
nrychoia, act upou tne cord , for whtrau it hu hitherto been lupposed that 


been further justified by some additional observations 
which are of the first importance. For since my last leclure 
1 have noticed the fact that reflex action takes place be- 
tween the marginal ganglia of the Meduss and all the con- 
tractile tissues of ihe animal. Thus, for insiancci if you 
seize the poly pite withapair of forceps, the marginal ganglia 
almost immediately set the awimming-bell in violent mo- 
tion — thereby showing that the stimulus must have coursed 
up the polypite to its point of inst.rtion in the bell, and then 
down the sides of the bell to the ganglia, so causing them 
to discharge by reflex action Again, suppose that seven oi 
the eight ganglia have been removed from the margin of 
Aurelia^ and that any part of the conlraciile disc is Stimu- 
lated too gently to start a contractile wave from the point 
immediately stimulated, a contractile wave will nevertheless 
shortly afterwards stan from the ganglion— thus showing 
that a stimulus wave must have passed through the con- 
tractile sheet to the ganglion, and so caused the ganglion 
to discharge Indeed in many cases the passage of this 
stimulus wave adiniis of being actually seen For it is a 
peculiarity of the numberless tentacles which fringe the 
margin of this Medusa, that they are more excilable than is 
the contractile tissue of ihe bell Consequently a stimulus 
miy be applied to the contractile tissue of the bell which is 
not strong enough to start a contractile wave in the belU 
tissue itself, and is yet strong enough to start a contractile 
wave in the tentacles — one tentacle after another contract- 
ing in rapid succession until the wave of stimulation has 
passed all the way round ihe disc. The latter, of course, 
remains quite passive until the tentacular wave, or wave 
of stimulation, renches one of the ganglia (or the single 
remaining ganglion, if the disc has been prepared by 
removing seven of the ganglia), when, after an interval ot 
half a sCLond for the period of latency, the ganglion m 
sure lo discharge, and so to cause a general wave of 
contraction. 

Now these facts prove, in a singularly beautiful manner 
— for this optical exprebbion of the passage of a wave of 
stimulation is a sight as beautiful as it is unique — these 
facts, I say, conclusively prove ih.it the whole contractile 
sheet of the bell presents not merely the protoplasmic 
qualities of excitability and contractdity, but also the 
essenii.illy nervous quality of conducting stimuli to a 
distance irrespective of the passage of a contractile wave. 
So I conclude there can be no longer any question that 
we have here to deal with a tissue already so far dif- 
ferentiated from primitive protoplasm, that the distin- 
guishing function of nerve has become fully established. 


THE NORWEGIAN A FLAN VIC EXPLORING 
EXPEDITION 

'Iromso^ ynly 13 , 1877 

T he expedition met at the beginning with several 
unfavourable circumstances. In the Ust week of 
May Capt Willc went out to Husb wiih the Voring-en, m 
order to determine the magnetical constants of the ship. 
After his arrival a flaw was discovered in the shaft, so 
that he went back lo Bergen, where there was fortunately 
a new shaft lying ready. A few days later the ship was 
again at Hus6, and was swung, not without some difficulty 
owing to rough weather. Tfat Absolute magnelical observa- 

the abnormal rcflrx cKLitnbility which ihe^e poisona engepder ib due ta their 
rxoiii)^ a Aiiinulaiiiiff n Sue co on the cord, the reiearch'S M> quertio/i have 
Tji'ly well prtjvpd ihai the very revnse ix iruc. Via that the aciioD of tbeae 
poisons IB to depress the vit^li'y of the cord For a number of facts go lo 
prove that ihe atmcirmal reflex ejiritabihiy ih due to the Impairment of inno 
fuiiciion wbii-h Iim bten pravisionaliy termed " resisiaAoe of the cord,* a 
fuiiLtinn which in health prevents ihe undue spread uf a ^llm^luB ihrou|h 
ihc sub-itauce of ihe coid, and ihe impairment of which by the poison con- 
^equciiily admits of a stimulus apreailing lo an undue calent, so ffivina rise 
to the abnormal reflex rjcci'abi ity in aue^ilon Aa beating on this subjeei. 
I may observe that while ihe aciion of Btrychiua on ihe Medusae is the same 
as It 19 on the hiuher mimals, vie that of causinjt paroiyBinal convtllaiOos, 
11 certainly seems lo exercise a depra^Hg’ uifl.ieiH^ on ihe iisaun , for rd 
cKtrentely weak a^a water snKiuon has ib« eCfoci of blocking conlracDU 
waves m auy part oTaiptml itnp ihatiBBubmined ulljlnnuence — O J L 
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tions on shore were secured by Capt. Wille. The neces- 
sary observations for compass error having been obiained, 
the Vonngepi returned to Bergen, where ihe scientific staff 
was assembled There was, however, something still 
wanting before we could put to sea. The accumulators 
used last year had got brittle, and new ones had been 
ordered from London in March, but they had not arrived 
in May, and m answer to a telegram Capt. WiJle learnt 
that the order had been forp^otten. The new accumulators 
kept us waiting in Bergen till June 1 1, when we sailed for 
Stavanger, and received them on the i'3th, and we put to 
sea at once. 

Outside the coast we took a senes of temperatures, 
which showed the minimum, not at bottom, but at a 
certain depth below the surface. The same phenomenon 
has lately been observed in all latitudes near the coast. 
1 attribute it to the action of the winter cold on the sea. 

Our first working station was in lat 66^^ 8' 5, long. 3“ o' 
£, which was reached on the morning of June 16 'ihe 
depth here was 805 fathoms, the tempeiature at bottom, 
29* 7 We now worked in even sections, running west- 
north-west and east- south-east perpendicular to the coast 
The third section from lat 67° 53 , long. 5° 12' E to the 
island of Trocuew having been completed, we went 
northwards into the West Fiord, where a series of tem- 
peratures was taken with Negretti and Zambra^s deep-sea 
thermometer. Last year we could not use this instrument 
at sea because the slightest upward movement of the 
ship caused ihe thermometer to turn over before it 
had had sufficient time to accommodate itself to the 
temperature of the sea. This year it was hited with 
a new turning apparatus devised by Capt Wille, which 
proved satisfactory In the outer part of the West Fiord 
the temperature on the surface was 45°7 ; it decreased to 
38° 8 in sixty fathoms ; and from that point it rose to4i°o 
in 140 fathoms, ten fathoms above the boUom. The 
Caselia- Miller thermometer of course registered from this 
depth the minimum 38^ 8, The phenomenon here noticed 
is universal all along our coasts in the summer months , 
I discovered it for ilic first time in the West Fiord two 
years ago. 7 he explanation seems to be this . In winter 
ihe air is generally cooler lhan the sea-surface, especially at 
the coast ; the water is chilled from above, and the cooled 
layers being denser, sink down, and so the winter cold de- 
scends in the water; Lhe temperature do w-n to a certain depth 
increases with the depth. When spring and summer 
come, lhe air warms up the sea surface, and lhe surface 
layers getting warmer get lighter also, and have no 
tendency to sink The temperature becomes highest at 
the suiface, and decreases to a certain depth, below which 
the action of the winter cold still shows itself in a 
temperature increasing with the depth. 

After dredging and trawling in the inner part of the 
West Fjord, we went to Boelo, where the expedition 
stayed a couple of days. On the 26Lh we arrived at 
Kdsh, the outermosl of the Loffoden Islands ; there we 
stayed some days, strengthening the accumulators, 
cleaning the ship, taking magiiLlical and astronomical 
observations, ana making excursions. 

We left Rbsh on the 28th at noon, and commenced our 
work on iHe Sections further north, sounded, dredged, and 
trawled outside the Loffoden Islands till the 30th, when 
ve went into the Hadsel Fjord, and anchored at 
Sortland in Westeraalen. The next week was spent in 
working outside Westeraalen. There the greatest depth 
for this year was reached, 1,710 fathoms m lat. 
70", long. 6" 15' E. The Casella-Miller thermometer 
registered at the bottom a temperature of 28°' 4 when 
corrected for instrumental error and for pressure, the 
lowest temperature hitherto found by our expedition. A 
scries of temperature observations showed that the tem- 
perature at all depths decreased with the depth, and that 
12® lay in about 5 Bo fathoms. The next Sunday, July 8, 
found ua in Tromsd, 


The expedition has this summer been favoured with 
remarkably fine and quiet weather, which has allowed ui 
to carry out all our operations according to our proposed 
plam The number of sounding stations is already loi , 
last year’s total was only 93. Seventeen serial tem- 
peratures have been obtained, and the dredge and trawl 
have been out on the bank in the Umbtllularxa region 
(one specimen has been caught), and in the deep 
bihcuhna clay, at the depth of 1,700 fathoms, animal life 
was rather scarce. The boundary line between the water 
above and below 32° at the bottom, lies between lat. 65° 
and the Arctic circle as far west as 5° 30' E. A 
liitle north of the Arctic circle it has a curvature 
towards the coast, and faither north it lies only 
from five to ten geographical miles off the outer 
side of the ulands of Loffoden and Westeraalen. On 
this northern part the ed^e of the bank is very steep, and 
the bottom falls very rapidly towards the deep part of the 
Arctic Ocean. Out at sea the isothermal surface of 
32° lies at very different depths in different latitudes. In 
the channel between Faroe and Shetland, it lies in 300 
fathoms, between Iceland and Norway it sinks to 400 
fathoms, and between Jem Mengen and Norway we have 
found It m 5 Bo fathoms To the westward it rises, as we 
found last year, east of Iceland. How it behaves further 
north, off Spitzbcrgen, we expect to find next year. Near 
the coast, 32° always lies at a much higher level. 

The IMnbellularta region has been found extending as 
far down as 880 fathoms off Westeraalen, where the 
specimen found came up with the weights on the dredge 
rope. In several places off the coast wc have found, 
besides Norwegian rocks, specimens of chalk and Hint. 
Of deep-sea animals, some new species have been found. 
On the bank off Langenes (lat 69“) we caught plenty of 
the same kind of fish as axe caught at the bank fisheries 
on the “Storeggen,” off the coast of Romsdol, 

The expedition is now lying at Tromso, refitting and 
taking in stores for further work We intend first to work 
only two more sections north of Tromsb, and then call 
here to make all ready for the voyage to Jem Mengen, 
From that island the course will be westward till we 
reach ice-cold water, then southwards to a point midway 
between Jem Mengen and Iceland, and thence Lo Bodo, 
whence the expedition will return to Bergen 
Among the novelties used in our work this year I must 
mention a piezometer, kindly sent me by Mr. Buchanan, 
chemist of the Challenger, This instrument has regis- 
tered the depth very well. A new atmomeier of my own 
construction has been constantly in use, giving good 
results. Two such instruments have, under favourable 
circumstances (they cannot be uaed in rough weather), 
given almost identical results the depth of sea-water 
evaporated in twenty-four hours is sometimes more 
than four millimeires. Meteorological observations have 
been made every hour when at sea. The chemist has got 
many samples of air from the sea-water, both at the 
surface and at the bottom. He has taken the specific 
gravity of the water and determined its amount of 
chlorine. Me has also made several determinations of 
its amount of carbonic acid. 


MR. FROUDE^S NEW DYNAMOMETER 

1 ^ R. FROUDE, m solving the problem assigned to him by 
the Admiralty — of producing a dynamometcT calculated tu 
test the power delivered at the end of the screw- shaft by Urge- 
sized marine engines — has enabled us to utilise a new principle 
of great value among the "applications of science.'* 

In the friction- brake dynamometer, as la well known, the power 
delivered to a revolving shaft is meaaared by the rate at which a 
definite weight is being virtually lifted, and the number of foot- 
pounds of work done per mmute is the circumference of the drum 
at the effective radius at which the weight is lifted, muitiplied by 
the weight and by the numb^ cf nvolutioni per minute. Simple 
as the arrangement is when employed on a small scale, It 
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iovolvea aerioiu difficnltica when greatly magnified, owing to the 
great amount of heat ; and it was chiefly in order to escape this 
difficulty that Mr. Froude sought some fresh modus operondi^ 
and ultimately felt his way to the arrangement to which we 
de*irc to draw altcnlion 

Under this arrangement, the engine, in utilising its power, will 
still be viitually winding up a weight , but the weight, instead 
nf being constant, will vaiy with the speed of rotation, much in 
llie same way ns the lesidance of the propeller itself does , and 
thus the wotK performed by the engine under trial will more 
closely resemble its natural work 

The reaction, instead of anaing from the continuous friction 
of two solid surfaces, will consist of a multitude of reactions 
supplied by the impact of a senes of fluid jets or streams, which 
are maintained in a condition of intensified speed by a sort of 
turbine revolving within a casing filled wuh water, both being 
mountrd on the end of the screw-shaft in place of the screw, 
the turbine revolving while llie c.i'^ing 15 held stationary , the 
jels being alternately dashed forward from projections in the 
turh'ne against counit r jirojectiona in the interior of the casing, 
tending to impress forward rotation on U, and in turn dashed 
bark from the projections in the casing agunst those in the 
turbine, tending to resist its rotation The important point is, 
that the speed of ihe j^ls is intensified by the re'ictions to which 
they are thus allcrnUtrly subjected , and thus m virtue of ibis 
circumstance a total resistance of very great majfniliidc is inam- 
Lained within a casing of comparal ively very limitel dimensions 

The nature of this arrangr*ment will he gstlicrcd from the 
accompanying figures 

In Pi(f. I, A A represents the screw end of the screw shaft , 
li H Rhows in section what has been termed “ the turbine it is 
.1 disc or circular jilatc, with a rc nlial bos';, keyed to the screw- 
sin f‘ in place of the strew, and revolving with the aha^t The 


Thus the whole oval channel may be regarded aa a senea of 
obliquely placed circular cells, and aa the function of the'turbine 
is to rotate while the casing remains at rest, one half of each cell 
IK moving past the other half in such a manner that the movliig 
half, if viewed from lU stationary counterpart, would by reason 
of the oblique direclion of the diaphragms which form the cell 
sides, appear to be advancing antagonistically towards it ; indeed 
the motion virtually constitutes such an advance, because the 
bottom of each moving half cell is continually growing nearer 
to the bo tom of the stationary half cell which it faces The 
effectiveness of the combination to resist rotation will be Feen to 
depend essentially on this quasi-ani agonistic virtual approach of 
the moving to the stationary half cell 

The cbannil and the whole casing Is filled with water, and 
the lurbinL is made to rotate as described When the turbine 
IB thus put in motion, the water contained m each of its half 
cell*. Is urged outwards by centrifugal force , and in obeying 
this impulse it forces inwards the water contained in the 
stationary casing half celb, and thus a continuous current la 
establishetl, outward in the turbine's half cclN, inward m those 
of i)‘C casing 

Now ibe act ion of these cells on the water conLainei in them 
may be rendered more clear by the following illustration — Sup- 

1 )0 --e a person m a railway tram moving at a certain velocity to 
lold a racket fixedly m his hand ami a ball thrown to him strikes 
the racket , aKo that there is urovided a senes of walls beside 
the railway inclined at such an angle that the ball leaving the 
racket and sinking one of the walls will rebound to the racket. 
Suppose, also, lorihe sake of simplicity, that the ball is perfectly 
rigid while the walls and racket are perfectly elastic On striking 
theraclLct for the fust lime the ball will rcliound wilh a velocity 
eqii.il to double that of the train added to the original velocity 
of projection In order to sec this clearly we must look at what 



(li-^c is not Hal throughout, its entire rone being shaped into a 
Lliannel of ^emi-oval section, wIhlIi sweeps ruund the whole 
circumference concentrically to the axi> To give definiteness 
to the conception, imagine that, lo deal with an engine of 2,000 
Ind hoise-i»ower, making 90 revolutions pci mmule, the diaiiieler 
of the turbiiiL disc lo the outer borJer of the channel la five feet. 
In Kig 2, Kig I IS repeated, and what has been called “the 
casing" 13 addcil, being indicated by the letters C e, U l), the 
funner rt,presciiliiig the front and the latter the back The face 
carries a channel, the counterpart of that carried by the disc, 
which It also fronts precificly, so that the two semi oval channels 
m effect form one cjmplete oval channel, ihcugh the two halves 
are in substance separated l>y an imaginary plane of division 
1 he back of the casing embraces 01 includes ih ' disc entirely, 
but without touching U , ihe casing is also provided with a boss, 
which IS an easy fit over that of the disc or turbine, and thus the 
disc earned by the shaft can revolve within ihe casing without 
touching it, while the casing itself is stationary, and one half of 
ihe oval channel is lunning round while the o her half is at rest 
Thus fur Llie two half channels have been regarded as open 
and unobstructed , they are, however, in fact each closed or cut 
acroEH by a senes ol fixed diaphragms, a single one of which is 
shown in Fig. 3, as in its place in the disc-channel The 
diaphragms cut ne channel, not peipenlicularly, but obliquely, 
being seniiciicuUr in outline, so that when placed obliquely their 
circui.ir edges fit the oval bottom of the channel, while ihpir dia- 
meters spin the major axin of the oval Fig. 4 shows one of the 
diaphragms seen end on or edgeways, as it would appear in an 
edgeways view of the turbine if this were transparent 

Kach half channel has twelve of these diaphragms, and is thus 
divided into a senes of cells, each of which, if viewed at right 
angles lo one of the diaphragms, or what is the same thing, if 
shown in a section taken parallel one of them, la neniicirctilar 
in outline ; and if thus viewed in ciAinection with the cell which 
IS for the moment opposite to it in the counterpart haU channel, 
the two together m^ke one complete cell with circular outline 


takes place in the rackeL The ball meets the racket with a 
velocity ttjuil lo that of prujecUon added to that of the tram, 
the «itiings of the racket htrelcli to such an extent that their 
rck-oil would cause the ball to icboimd with tlic sum of these 
velocities At this instant suppose the train stopped, and we 
sliouUl iheii see Lhc ball projected through the air with the sum 
of these velocities in consequence sol fy dj the elastic reaction of 
the lackcl Hut in ihe exneiiinenl wc are supposing the tram is 
not stopped but is at lliia instant capable of irnj)iL''Siiig on a ball 
at rest the full velocity of the liaiu , this it does equally well on 
the ball, wlucb w'e imagine, for Lhc in'itant, resting against the 
stiained lacket Ihuswe hce that the ball will be projected 
through the air w ilh a veloriiy tijual 10 that of ihe train in 
addition to that with which it would have hern impressed on it 
by the racket had the tram been stopped at the moment indi- 
cated, or, 111 other words, its velocity ol projection wdl, after one 
contact with ihe racket, have had added to it twice the velocity 
of the liain tach time the bill, rebounding from the walls in 
succcs'^I'Hi, meets the racket, an addition l1 double tram velocity 
will he impicssed on it, Aiiothei impoitant point in thus illus- 
traliDii must not be pas«d over Tne action of tlic ball on Ihe 
racket tends to retard the tram, an I that on the walls lends to 
push them forward in the direction of tram as well as away from 
the line of railway 

In an analogous manner the currents onginated solely by cen- 
tiifugal tendency, in l)cmg unceasingly reversed m direction and 
increased in velocity by thj opposing ce'h, produce a resistance 
lo the rotation of the turbine which la measured by the torsion 
it produces on the casing This torsion is most conveniently 
measured by a spring balance attached to the end of a lever 
made fast to the casing 

The mannci in vrhich the currents, when established, produce 
the dynamometric reaction, can be traced very easily. The 
explanation already given of the internal form of the cells which 
the current Imverses, shows that the volume of water which 
constitutes It in each complete cell maybe regarded as a circular 
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pljme or disc of water, rotating in ita own plane between the of total reaction can be produced by an inatniment of conveniently 
diaphragms, which define the direction of the water disc and limited dimensions , and that (2) a i inatrument of given dinien- 
which are the boundaries of its thickness. sions is governable as regards iis reactions, that is to say, is 

Having now traced the modus opcrandi by which the leaclion capable of being made to produce at pleasure a greater or less 
IS produced, it is necessary to show that (i) an adequate amount reaction with a given number of revolulims, so that within 



Enlarged mcw of djnunomeler .ai.uhed Id screw sli ill 


reasonable limits the same instrument shall be capable of dealing in the appcudix, that comparing two strictly simiUr but differ- 
with engines of great or small power, allowing each to make Us cnlly dimensioned instruments, tlieir respeclive “ momcnls of 
proper number of revolution':, reaction ” with the same speed of rotaliun in each, should be as 

As regards condition No. i, the theory shows, as will appear the fifth powers of their respective dimensions 



Gcueritl view uf d) namuiiieltr iillaLhcd lo screw sluifl 


This proposition la fully borne out by expenroent Mr Froude 
hu had a pau of similar instniirentB made, In which the turbine 


diameters are respectively 12 m. and 91 in Now 4, 

aad accordingly the ratio of the momenta of the two initruments 


at a given speed of tuibine rotation should also have been 4 
The ratio was m fact 3 86 , but the small difference is referable 
lo the ciici mstance that in the larger of (he two iDStiumenls the 
inlcmal surface was rather less smooth and the friction of the 
water corscquently rather greater than in the other The dal* 
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thus obUined not only verify the '^ci^e of compdrison based On ihe for the power), an instrument of the dimensions fchnwn m the 
5th power of the dimension, blit the V nlso /umiBh a '-tartinp-pomt ack cmpanymir drawings will suRice, the turbine being 5 
by which to quantify the dimensions of the insirument which will dian'trtr, and being in fact r duplicate turbine, or formed with 
be required to deni with any given horse-power delivered with two faces, with a double-sided casing to match This two-faced 
a certain number of revolutions per minute, and it thus ap- airanj»(men% it may be added, while it supplies a doubled cir- 
pcar:i that to command the measurement of 2,000 horse-power cumferenlial reaction with a given diameter, has the advantage 
delivered with 90 revolutions per minute (a fftirly typical speed of obliterating all mutual thrust on the working parts ; the 



centrifugal forces of llie double ^'et of voiliccs ]ircsBing with same, the moment ol reaction tine to a given speed ot rotation 

equal intensity on the two inlcinal oppo'-ite faces of the rigid could be greaiiy reduced 

casing. The cxpeiimcnts with the models fully bore out this anticipa- 

Ab regards condition No, 2, the theory suggests that, by con- lion aUo, and proved thai, by the very simple arrangement 
trading the internal waterways, that lu say the passages shown in the drawings, the reaction with any given speed of 
through the cells in the turbine anil llic cabin g, and thus inter- turbine rotation can be reduced with a perfectly graduated 

cepting the free vortical rotation, all other things remaining the progression in any required ratio dowm to I-I4th, the object 



appAralu^ Section 


being eflected by advancing, from recesses m the casing abreast of dealing wiih an engine of 2,000 horse power, making ninety 
01 the two opposite quadrants in each turbine, a lunette shaped rcvolutiona per minute, la also capable ol dcabm; v-uh one of only 
sliding shutter of thin metal, FO filled as lo be carried forward J40 hor^e power, meklng 120 revoluiions per minute. And as the 
(by a screw motion governed froiA khe on laid e) along the divisional ituclion ol the instrument vanes as the square of its "^peed of 
plane between the turbine cells and the casing cells. The rotation, and the horse -power delivered through it conFcquenlly 
iDleniity of the reacUon is tfauB brought completely and easily varies as the cube of the speed of lolalion (ihat is to say, with 
under command ; and in virtue of it, U follows that the instrument a given letiing of the shuiters), and as, moreover, this law of 
represented in the d[fwiDg, which, as already stated, 1^ capable variation is somewhat the same as that which ifit engine itself 
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experiences when propelling the ship under natural conditions, 
it follows that the same setting of the shutters which suits a 
given engine when worlcing with its highest speed and power 
will also approximately suit it when ca^ed down to its lowest. 

It remains to br explained in derail how it is proposed to 
carry out the operation in dealing with any given ship 

'I he shijs before she leaves the dock for the trial of her 
machinery, will have the instrument mounted as described, in 
place of her screw The casing will be provided with proper 
flpcriurrs, capable of being closed at will, to permit the egress of 
air and the ingress of water as the dock (dls The casing will 
thus be in a condition to receive the moment of rotation delivered 
by the screw and communicate it to the recording apparatus. 

The arrangement of the dynamometric apparatus presents no 
difficulty In this, tlic downward pull delivered by the lever 
operates vertically on the midnle of a Hat horizontal steel spring, 
which IS supported at both ends , and it is proposed so to pro- 
portion the spring that its maximum deflection shall be about 
ij inches Different springs, however, would be required for 
engines if of widely different power 

Reference has previously been made to the amount of heat 
developed by friction in the friction brake, as probably the most 
formidable of the objections to its employment when the horse- 

S ower to be dealt with is as large as lhal. now contemplated. 

iut it must nut be supposed that the absorption of the same 
amount of work m the instrument that has been described will 
fail to be convciLed into the ssume amount of heat here also. 
The dynamic llieory of heat is uiiqucitionable as a theory, 
and the quantitative relation of work and heat is known with 
certainly within far narrower limits than deserve even to be 
mentioned in rtfercncL to the present subject Although, how- 
ever, the extini'iion of say 2,000 horse-power will in fact here, as 
well aa in the friction brake, consist in its converMon into so many 
units of heat, the circumstances of the conversion are entirely 
different in the two cases, and the difference la such as to 
obliterate here the inconveiueiice which was fatally great there, 
Ihere, the heat was to be dealt with as being constantly deve- | 
loped between surfaces in c’ose contact and inaccessible to water 
Here, it will be making us appearance in the body of a mass of j 
water , and though the rapidity of the development will be so j 
great that the whole contents of the casing would be quickly 1 
raised to boiling heat if the heit had no escape, yet, in the first j 
place, there is a cnnsiderable refrigerating jiower always at work, , 
since the whole casing is enveloped in cold water, and, more- I 
ever, liiere is no difheiilly in creating a constant i hange of water 
within the casing Mifficient to keep down the mean internal tem- 
perature to any limit which may be i bought proper For 
instance, when the instrument is dealing with 2,000 horse-power, 
the temperature would be kept well below the boiling point if in 
each minute eight cubic feet of cold water be subsLuuled hir (he 
same quantity of the hot contents of the casing, nor would the 
exactness of the djnamoniclnc action be in the smallest degree 
impaired by the substitution 

Mr Froude m Ins valuable paper, to which we arc glad to call 
attention, thus summarises briefly the advaniage-j which would be 
derived from the system ol submitting marine engines to dyna- 
mometric Lual It is certain that a very large but unmeasured 
amount of power is wasied, in friction and otherwise, between 
the cylinders and the propeller , and that the amount probably 
differs, both m respect of difference in type of engine and m 
respect of goodniss of construction and workmanship The 
chief difficulties which thus arise are as follows : — 

(1) The speed attained by a given ship, driven by a given 
indicated horse-power, fails to measure disc rimmatively 
the merits of the ship 

(2) No means exist of testing which type of engine delivers 
the largest proportion of the power which it indicates. 

(3) No test exists by which to measure concisely the specific 
constructional merit of this or that engine, or to deter- 
mine the relative constructional merit of the engines 
supplied by different firms 

The dynamometric teat would remove at once each of these 
difficulties, by aubstitulmg a Rnaland real lest for a collateral 
and to a large extent a delusive one For to rely exclusively 
on the teat furnished by the indicator is almost equivalent to 
tealing the power nf a horse solely by the quantity of food he 
coDBumes and digesla, or ihe efficiency of a boiler solely by the 
uantity of coal per hour it will legitimately conauinc on its 
rebars 


7 a 3 /f of Reference Letters used m Diagrams and Drawings, 

A Screw shufi 
B Turbine, 

C Casing 
D Diaphragms 
F Sliding Rliiitters 

F Screw; for moving F., nrjvcriiod by tclcscopn, rous actualiiig bevel gear 
controlled from 'ihip's lIli k 
G Lever fur holding 1 ising 

H Links cniinerting (> with tlyiiHiiicnnetric apparatus 
K K.inrr edgeil (>iiiiljal Tnr Larrying 'iirnm of H lo •■priiig 
L Framed radiUii fnr guiding R and climinauiig oIi1i(|iie ^irainn 
M Dynamomelcr sprit 

N Suspension liillts Ciirryiiig the Lndi of M 
0 Feeler conveying rlaitm. inuticii nf M 

P J elLSCopic rod taking ruluiinn of »creiv shaft by bevel gear and rommii 
mealing it to integrating apparatus 
Motion axis of integrating iipparaUia govcincd by O 
Automatic integrator 
S bell crank for inagnifyiug motion of (1 iinl 1 nnvcying it to paper 
('Vliudcr 

T Paper cylinder recording mapiificd motion of O 

The graphic iiUegraiioii of the record given hy I is coinpar^hle with the 
automatic integration given by R 
U Shed covering integTating apparatus 
V Strong balk brackets uphulLliitg U 


THE COMMISSION OF THE FRENCH ACA- 
DEMY AND THE PASThUR - BASTfAN 
EXPERIMENTS 

TN furtlirr reiily to a communicatioii of mine to tbe Academy 
of Sciences of Pans on July jd, 1876, and as his latent con- 
tribution to a conirovcrsy which grew uiu of it, M Pasteur, at 
the siance of January 2y, 1S77, threw down a very definUe 
challenge 

The discussion was raised according to M. Pasteur by my 
statement, **that a solution of boded |)oLash caused bacteria to 
appear in sterile urine at 50“ C , after it had been added to the 
latter In quantity sufficient for exact neutralisation," and he then 
said — ** 1 defy Dr Pasiian to obtain, in the presence of com- 
peient judges, the result to which 1 have refcried wiih sterile 
urine, on the Bole condition that the solution of potash which he 
employs be pure, t,i , made with pure water and pure potash, 
both free from organic nialLcr. If Dr Ilastian wislies to use a 
solution of impure potash I freely aulbonse him to take any 111 
the English or any other I'harmacopccia, being diluted or con- 
central ed, on the sole cofuiiiion that that sAution sha/l K uj/sed 
he/onhand to wzi' Jor tioenty minutis^ or to 1 30" /nr fivt, mtuutei 
This IS clear enough, it seems to me, and Dr Bastian will 
understand me this time " 

At ihe shiHce of February iz my reply was read The 
efisential part ol it was as follows — “ During the last week I 
have repealed my expetimenta several times, ami witli a degree 
of precaution going much beyond the severity uf the conditions 

{ irescnbed by M, Pasteur I repeated them at first wi Ih 

iquor pot isb.L which had been previously raised to lio"^ C Jor 
sixty mtnitteSf and afterwards with hquor potassjc which had 
been raised, in the same manner, to 110' C Jor tiomty hours 
The results have been altogether similar to those produced upon 
sterile urine by liquor potassa; whicli has been raised only to 
loo”, when added in suitable quantity ; that is to say, tn hvenfy- 
J our to forty-eis^ht hours the urine was in full fi mentation and 
swarmed with bactenaP 

After the reading of this reply, M. Pasteur asked the Academy 
to appoint a Commission to report upon the subject m dispute, 
and at the next meeting of the Academy (February 19) ii was 
announced that MM. Dumas, Milne Edwards, JJoussingauIt 
sent demgnes pour constituer la Commission (pii sera appelce a 
expnmer une opinion sur le fait qui csL eii diacubsion entre 
M le Dr Bastian et M. Pasteur " 

The following correspondence then ensued , — 

20, Queen Amu Street^ tC , Febiuary 27, 1877 

Dear Sir , — 1 was pleased to learn, from the Comftes Rendus^ 
yesterday, that the Academy liad appointed you together with 
MM. Milne Edwards and Uoussingault to act as a Commission 
to "express an opinion on the fact*' now under discussion 
between M Pasteur and myself. 

I can scarcely suppose that the Commission would deem it 
expedient to express an opinion on this subject without having an 
opportunity of freeing both M Pasteur and myself perform our 
respective experiments. 

1 write, therefore, to inform you that if a convenient time can 
be arranged, I shall be very happy to come to Paris for three daya 
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In order to perform my experiments before tbe Commission 
which has been nominated by the Academy 

I should, moreorer, feel much obliged if you will have the 
goodness lo inform me exactly what steps the CommisBion pro- 
poses to take, and how the precise terms for formulating the 
question of fact which la lo be submitted to their consideration 
are lo be settled. It appears lo me that ihcse terms ought, m 
the first place, to be agreed upon between M Pasteur and 
myself. Faithfully yours, 

If Charlion Hast JAN 
Monsieur Dumas, le Secretaire perpetuel, 

Academic des Sciences 

No reply lo this letter was received, though a transslatiun of it 
was published shortly afterwatds m the CompUs R^ndui The 
first letter which subsequently came to hand on this subject was 
the following ; — 

Acadhme dts Scunces^ Raris^ U 5 1877 

Monsieur, — Je crams nue la leLtre que j'ai eii riionnciir ile 
voua adresser il y a trois semames ne vous soit pas pai’venuc, ct 
je prends la liberie de voua faire savoir He nouveau que la Com- 
mission chargee par P Academic des Sciences de prendre con- 
naifssance de vos experiences est piclc vous recevoir. hlle a 
dej^ demande h. M. Pasteur d'operer sous ses yeux 

PuUqucvous avez accept^ de venir Pari^, tout est prepare 
pour vous recevoir et des votre arnvee, si vous voulez bien m'en 
informer, le laboratoire de 1'h.colc Normale, ou tout autre, seront 
mia ^ voire disposition. 

Agieez, Monsieur, P assurance des mes seriuncnts Ics plus 
djstlo^ucs, f. 13 Dumas 

Pans, rue bt Dominique, 69 

20, Qi 4 <^£n Anne Street, fF, London ^ May 8, 1877 
DtAR SiK, — Oil P'ebruary 27 I had the honour of informing 
you that I was willing lo come to Pans to perform some experi- 
ments before the Commission appointed by the Academy, if a 
convenient time could be arranged I asked also to be informed 
as to the steps the Commission proposed to take, and how the 
precise question submitted to them for report was to be agreed 
upon 

I anxiously awaited a reply to this letter for some lime, but 
none came 

This morning 1 had the honour of receiving a letter from you, 
bearing the date of May 5, which was reposted to roe from a 
wrong address, viz, 81, Avenue Road, Regent’s Park 1 herein 
you state that you had written to me ihiee wteks previously I 
shall be glad if you will be good enough to inform me lo wliat 
address this first Idler was sent, as it has not yet come to hand , 
and I find, on inquiry, that it has not been dchvcied at 81, 
Avenue Road, where I resided two ytara ago On receipt of 
this mformalion I ^ull make further mqmiies at the Gtneral 
Post Otlice 

The letters winch I have had the honour of addressing to jou 
concerning my commumcalicins to ihc Academy have always 
borne the address which stands at the head of this sheet 

Three weeks ago, if the arrangcmtuls made by ibe Commis 
Sion had been satisfictoiy, 1 could have gone to Pans without 
much inconvenience , now, however, my engagements, both 
public and private, will not permit me to leave London, and I 
fear it may be impossible for me to go to Pans till about the 
third week m July, when our medical session will terminate 
Meanwhile I trust to be able lo recover your first letter, and 
I hope lo be fully informed, not only as to the precise ipieslion 
on which the Commiss^ion is lo repoit, but as lo the mode in 
which the Commisnon will conduct the mquiry. 1 am Rl.ll 
anxious, in fact, lo receive that infoTmaLiOli lor which I asked 
in my letter of February 27 

Believe me, dear Sir, faithfully yours. 

Monsieur Dumas H. Chari/iun Bastjan 

, 18 mat, 1877, Paru 

Monsieur,' — Je me suia empresze de vous faire un dupheata 
de la letlre que I'avaia eu I’honneur de vous adresser au nom de 
la Commission de I'Aceddmie des Sciences, des qu’elle avail tie 
delivide des soins de la stfance publique teme le 23 avnl, et qui 
ne ^ouB diait pas parvenue. 

j'al vu M Pasteur 11 se tient ^ votre oisposiUou pour le 
15 jUillet, ^poque li laquelle vous senez hbre de vemr a Paiir 
M, Lockycr, qui a pEud queltfuc jours ici, s'eat ebargd da voua 
dire ccmbicD nous deurons voir avec vous vos experiences et avee 
quellQ cntiire hbeftd d’eeprit dies scront appiecidci. , 


Agrdez, Monsieur, I'assurance de ma consideration la plus 
distinguer, J. B Dumas 

rue St Dominique, 69 

Academic des Sacnces, Paris, le 25 avTily 1877 
— Le Secietaire perpetuel de PAcade'mie ^ Monsirar 
Ic Doctcur Charllon Hastian, 20, Queen Anne Street, i Londres 

Monsieur, — La Commission nommcc par I’Acaddmie des 
Sciences pour examiner le Hi&sentinicnt qui s’est elevc entre M 
Pasteur et vouk a com^acic plusiems stances i suivre les expe- 
riences de M. Pasteur. Elle est done en mesure dc s’occuper 
des votres 

Puisque vous avci^ offer t de venir Jes rc peter devant elle a 
Paris, die sc met votre disposition, et die vous oflre le 
laboratoire qu'il vous plaira de designer pour les accomplir 
Vous choisirez vous-mcme, apres les avoir visiles, celui qui vous 
convicndta le mieux M Pasteur vou^ pne de consiaerer le 
sien comme tout A vos ordres 

I.a Commission, avant d’engager lout examen de la question, 
a pense quM convenait d'abord dc voir les expe^riences mcmes, 
realiiees en liberie par Icurs auteurs S’ll y a lieu d'ouvnr plus 
lard entre dies une comparaison contradicfoire, die en daer- 
mineia les conditions, en vue de donner, a son opinion, une base 
certaine 

Le premier dement de I'enquete li laquelle voua avez sousent, 
M- Pasteur et vous, devait consister, en eflfet, i. donner i chacuii 
de vous roccasion de produirc les fails sur lesquds vos opinions 
respectives se londcnl. 

Agree/, Monsieur, I'assuiaiice de incs sentiments les plub 
disimgULs J B Dumas 

20, Quet.n Anne Siaet, IV , Alay 24, 1877 

Dear Sir, — I have ihr honour to acknowledge the receipt of 
the duplicate of the missing letter, bearing date April 25, and 
also your note of May 18, the assurances in which were very 
gratifying to me. 

Your ofTicial letter of April 25 contains some Information 
in regard to the conduct of the inquiry by the Commission, 
which I have been for some time desirous of obtaining Tn 
respect to thtsc proposed proceedings 1 m.iy perhaps now be 
permitted to make some observations, in order, as far ax possible, 
to avoid the chance of any misunderstanding between M. Pasteur 
and myself and the Commission, during the progress of the 
inquiry 

I am anxmiis, in fact, to define (l) what I undersland to be 
the object of the Commission, and (2) to explain to what extent 
I am pieparctl to submit to iti» lui^ginent I desire lo do tins in 
order lliat I may havr the honour uf learning from you whether 
I am correct in tii s understanding, and whcllicr my Bubmission 
to the extent lo be speciJicd is .all [hat the Commission will 
expect from me 

1 I gather from the ConipUs Rtudns of February 19, that llie 
Comnnssion has been appointed lhai it may *' express an opinion 
upon the fad ” under disni'-Bion between M, Pasteur and 
m>self, and llic fact in question seems to me to be this - 
Whether presrousfy boxhd urine, p) ohtted from rontanuniihon^ can 
or cannot t/e made to fermxnt and \tvat m vnth certain on^anisms by 
the addition of some </ua ntily of liqitor fotas ue isdi l h has been heated 
to iio^' C , for twenty minutes at least M Pasteur asserts that 
he has not seen fermLiilation occur under these conditions, whilst 
T assert that 1 have , so that the point of pnncipal importance 
would seem to be to ascertain whether such positive results can 
be reproduced licfore the Cummissinn I learn, therefore, with 
much satisfaction, that the Commission will allow to each of us 
ihe opportunity of reproducing before it the facts upon which we 
found our respective opinionB. Tlii!i, Indeed, I regard os an 
essential condiUon of the inquiry 

2 If the Commission proposes to limit itself lo reporting upon 
this mere (|uesLinn of fact 1 will freely submit to Us decision. If, 
however, u does nul propose thus to restrict itself, and is empowered 
lo evpiess an opinion upon the interpretaiion of the factaUested, 
and on Us bcaurg*: upon the “Germ Theory of FcrmentatioUp’' 
or “Spontaneous Generation,’’ then I must respectfully decline 
to take ] art m ilus wider inquiry. 

1 feel compelled lo adopt thia decided position because my 
stay in Tarifl must be limued lo three or four days ; and if any 
other questions beyond that above specified were subsequently 
raised by Ihe Commib^icn demarding the performance of some 
new experiment'-, either by M Pasteur or myself or by both of 
U3, the inquiry, mstead of being iiroiled Iq a few day?, might he 
prolonged Indefinitely 
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I desire, Iherefure, lo oMain llie asburancc uf the CommiBsion 
Ihatnonewcxpenments shall be demanded from either of us, except 
with the Tull concurrence of both M Pasteur and myself Under 
these circumstancea 1 ivilL undertake, bo far as it hea in my power, 
to be in Pans by the 14th of next July, m order to place myself 
at the disposal of the Commisaion 

Believe me, dear Sir, faithfully youra, 

Monsieur Dumai II. CiiARLTor^ Basfian 

20, Quf n Anue Sircefj 2 l, 1877, 

Dkar Sir, — O ne month a^o (May 24) I had the lionour of 
wriiin^j to you to ask for some olhcial information as to the 
precise scope of the inquiry to be made by the Commission 
appointed by the Academy of Sciences, before whom I have 
been invited to appear To this letter 1 have as yet received 
no reply, <0 that 1 do not even know whether: iL has been 
received 

I have made airangcmciits which will enable me to go to 
Pans and perform my experiments before tlie CoinmisRioii ut 
the time named in your letter of May 18, namely, about July i?, 
but naturally before taking part m .any nrlutraiion I desire to 
receive some official intimation aa to the exact Icrnis and scope 
of the question winch has been submitted to the arbiLratois I 
know not whether the few lines which I saw in the 
Kindus of February 19 announcing tlie nomiiiitioii of the Com- 
mission, contain also ihe only instructions which have been 
given to it, or whether any other and fuller instructions exist. 
No information has been commiiniLaled to me and 1 am, unfor- 
tunately, not acquainted with the custom of the Academy in 
legard to commissions of this kind 

Craving ihe favour of an early reply. 

Believe me, dear Sir, laithfully your^., 

Monsieur Dumas H. Ciiarlion Basiian 

Monsieur, — II cst parfaitcment entendu cjuc la Commission 
dc I’Academie des Sciences sera Ic 15 juvllet a vblre disposition 

II e^t cgalcment qu’elle desire, si e’est possible, n\voir a 
s'occuper que de I’expcncncc de M Pasteui et de la votre, au 
sujet de I'urine traitec par la potasse 

Vous n’avez done aucun motif de cramdre qu'elle ait besom 
dc vous demander un sejour prolongs 
Veuillez agrriez, Monsieur, I'assiirancc dc ma caiiaidcralion la 
plus disLingude J B Ditmas 

r .St Dominique, Ct) 

20, Queen Ann: Stieetf fF, July 6, 1877 
DhAR SlU, — I beg to ULknuwIcdge the receipt of a letter 11 am 
you which came to hand on June 29 

I do not hnd in it any distinct acceptaucc of the conditions 
mentioned m my letter of May 24, as those upon which alone I 
should be prepared lo repeat my experiments before the Com- 
mission, via., (l) the iimilation ol the report to the question ol 
fact mentioned, (2) the assurance that no new cxpcninenls slinll 
be demanded Irom eiihcr of us except with the lull cuncurreiice 
of both M Pasteur and niysclf 

I might infer from your silence that no objection 13 raised to 
these restrictions, but before leaving for Pans I must receive 
your definite assurance that tins is so 

Not being thoroughly proficient 111 the Irench language 1 
presume the Commission will permit me to avail myself ul the 
uer vices of some b rench friend as an interpreter, 1 also trust 
that the Commission will provide for the taking of shorthand 
notes of any discussion during the progress of the inveBligation 
of which ihe Commission, M Pasteur, or myself may desire to 
have a record. 

On the receipt of a favourable reply you may expect me to be 
in I'ans on Saturday morning, the I4lh inst., ollicrwisc 1 shall 
be most rt-Iuctanlly compLllcd to decline ro participate in the 
inquiry Believe me, dear Sir, faiihfully yours, 

Monsieur Dumas H, Charlton Bastian 

Pans, 12 jmllet, 1877 

Monsieur, — La Commission de I’Acaddmie dea Sciences sera 
dcs le 15 ft v 5 lre disposition. 

Llle est pr£te h vous entendre , mais cllc desire, comme vous, 
que son exanun soil borni au pomt en dtscussien entre vous et M. 
Pasteur Ce Reran seulement au caa oil vous desirenez aller 
plus loin qu’elle aurait h. examber bi le temps lui permet d'entre- 
prendre davantage, v6tre sejour ^tant tris court 

M. Edward", inembre de la Commission, pxrle tres bicn 
pangUii. 

D61 votre arrives vous aunez la bonte de m’en informer, rue 
Sb Dominique, 69. 


Agreez, Monsieur, Tas'iurancc dc ma coasicleration la plus 
diBtmguib J B Dumas 

Having received this acceptance of the limitationa which I 
had specified, I left London for PanR on July 13. 

On the afternoon of July 1 5, I met the Commission by 
arrangement at the laboratory of M Pasteur, at the Ecole 
Normale Superieure The Commission was represented by 
MM Dumas and Milne Edwards, M. Boussingault having 
been compelled to withdraw on account of a recent domestic 
afiliction. 

The first stage of our discu,siou was the announcement to me 
by M Milne Edwards of his objection to the second condition 
mentioned in my letter of July 6, and of his determination to 
take no part m the inquiry if I still adhered to this cotidUlon. 
M Dumas' letter of July 12, in the name of the Commission, 
and on the faith of which 1 had come to Pans, was thus, at once 
set aside 

AT Milne Edwards contended that he could not lake part in 
any Ac.iricmy Commission which liad not full power Lo vary the 
experiments at discretion , whilst I, on the other hand, contended 
I hat my stay in Paris must, aa 1 hatl said from the firf.1, be 
limited to a few days, and that I could not see my way, ihciciorc, 
to consent to the iniiiation of new experimental conditions I 
further urged that the Commission had been appointed lo report 
upon a simple question of fact, that M Pasteur had challenged 
me to obtain certain result':, before " competent judges, "that I had 
come to Pans to repeat certain well-delined exiieninents before 
Ihern, and that they were conimi^sinned to express an opinion 
llicrcon and on the ex]icriiuciils of M. Pasteur to Llie Academy 
of iScicnces 

A very long discuvs'on cnBucd, but no saliTacfory concUisinn 
was arrived at In tlic evening 1 wrote the following note lo 
M Dumas — 

Grani IfCdel Si Jame\, Pans, July 15, 1S77 

Dkar Monsiei r Dumas,— A ftci our conference this after- 
noon I had a loiigc )nvcrsaLioii with Paslcur, and am going 10 
his laboratory early to-morrow mornin .;, to sh iw him the mode in 
which I make my ex|jeriiJjenK, I sliall llius lie enabled lo learn 
what precise alterations he would de-.ire in order lliM the 
expenmcnla may be conducted in a manner satisfactory to 
himself 

Afterwardii I trust it may be moic possible for me to meet the 
wishes of the Comrnmsioii m regard to the inquiry, and 1 hope 
you will tlierelore be able to make it convenient to see me for a 
lew minutes at your own house to morrow at 1 30 r M 

If you are able to do this, pray do not take the trouble to 
answer this note Should it not be convenient lo jou, perhaps 
you will kindly send a few words to me to the care of Professor 
WiiTlz, upon whom I am to call about noon 

Believe me, dear .Sir, faiihfully yourc, 

A Monsieur Diimaa 11. C'HAKI J on iJysuAN 

At niy interview with M Dumas on Monday, July 16, I 
prjpo'icd a kind ol conipromi''c 1 he pro]) 05 iaon was that on 
the present occasion we siliould have " the lirst element " of the 
inquiry as defined by Al. Dumas in Ills Idler of April 25 , viz , 
lli.xL ihc opportunity should be giVi?n to M Pasteur and niyselt of 
repealing (without variation) the acUial expeniiients upon which 
we based our respective opinions , that I should ihen return to 
London, and after the CommiBsiun had expressed iLs opinion to 
M. Pasteur and lo myself as to any variations in the experimental 
conditions which they might desire to Inmitute, that I should 
return to Pans to witness and to perform such modified expen- 
ments 

The names of MM Ere my, Trccul, Robin, and Wurtz had 
been mcniioned as persons one nr other o( whom I should like 
Lo see placed on the Commission in succession to M. Doubsingault. 
But at the meeting of the Academy that afternoon it was 
announced that M van Tieghem hod been nominated to succeed 
M. Bousslngault. This gentlemBii being a Jormer pupil and 
present colleague of M Pasteur, the Commiss on was left with- 
out a single member who could be considered as representing 
roy views, or even as holding a neutral position between me and 
my saenlific opponent 

The next day I received the following note from M. van 
Tieghem , — 

Pans, I'j jufllci, 1877 

Monsieur le Docieur, — La Commission de i’ Academic se 
rcunira demain, mereredt, h huU keures du maim au laboratolrc de 
M Pasteur k fKcole Normale. Je viens, en son num, vous prier 
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dd vouloir bien voua y Irouvcr pour proc^der ^ la mUe cn tram 
dea experiences en litige, 

Vcuillez agree/. Monsieur, I’cxpression de mcii sentiments les 
plus diatingues Pii van Tieghem, 

Membrc de la Commisiiton 

I made all the necessary arrangements that artenioon in M. 
l'asteur\ labt ratory for the performance of my expennrenta, and 
the next morning at eight o’clock M Pasteur and I weie at the 
appointed jilace M. van Tieghem was also there, and ihorlly 
oTierwardt M Milne Edwards arrived ITe apparcniLy had had 
no communication with M Dumas since the time of my inter- 
view, and when told, in reply to a question of hn, of the pro- 
position which T had made to M Duma^*, M Milne I'Mwaids very 
hastily expressed bis disapproval of it, and at once, without 
listening further, left the laboratory He wa^i followed by M 
van Tieghcm. I remained, and after one hour M van Tiegliein 
returned lie informed me that, having waited in vunforthe 
arrival of ^f Dumas, M Miliie Edwards had at kngth gone 
away- 

I remained in conversation willi M van Tieghem foi neaily 
an hour in an upper room of IM Pasteur's labnratoiy When 
we came down, much to my surprise, we learned from M 
Pasteur that M Dumas had arrived, that he had been told of 
the departure of M Milne Edward'?, and that he also had then 
left, saying that the Commission was at an enil — but without in 
any way communicating either with his collLague, M van 
Tieghcm, or with myself 

'Ihus began and ended the proceedings of this remaikable 
Commission of the Ficncli Academy 

July 30 II t HAHiioN Bastion 


/VOTES 

From coiitspondancn winch wc have reccMvcd, we gather, that 
because we omuted to stale in uiir leading article of last week the 
fact that London is Lhc only UnivcrMly which Lreals ecitiice as a 
necessary branch of education, that article has been thought 
bosLiIe to the University of r.undon, The fact in question is 
of couise well known and appreciated, but it did nut seem to us 
to be rclciant. Our article had reference lo the queslion of 
Univcr^Uies as against Examining llL^aids lathcr than Lo the 
quality of the exammaiion'! We heartily acknowledge the good 
the Loiidun ICxinnning Biiard has done, and the obligations 
under which it has placed science and scicnlihc men 

The Annual Conference of the Royal Archiuological InsUtule 
of Great Ihuain and Iieland commences, on lhc 7th proximo, at 
Hereford, for a week. 1 he Bishop of Hereford is president. 

An impoiLaiit re&oluLiun ol die Iriternalional Geodetic Con- 
gress i£ now b' ing earned out. T he Montsouns observatory la being 
coiuiccled by telegraphic ob'ervation-. with Bonn and Berlin in 
Germany, and with Geneva and Neufchatel m Switzerland Two 
astronomers from Berlin having arrived in Pans, and M, Lrowy, 
meinlier of the French Academy of Sciences, with two assisLanLs, 
having arrived in Berlin fiom Pans, the work has been at once 
proceeded with. The wires are freed a few hours every night 
for obtaining comparisons The cuiineclion with Geneva and 
Neufchatel is executed, v/d Lyons, by Commander Perrier, of 
the i^taff, and the operations have been continued lo Marseilles 
and Algiers. The comparison between the Montsouns and Pans 
ohservaLunes will be u woik of triangulation^ the two establish- 
ments being about a gun shut from each other, 

A NlJMliCR of Abyssiniana have arrived in Pans on their way 
lo London. They are encamped in the AcclimaLisalion Gardena 
(Bois de Boulogne), with camels, elephants, osLricheS| &:c,, and 
olher animals destined to the London Zoological Gardens. 
The heads and manners of the blacks have been bcientilically 
examined by Dr, Broca, and a report on them will be read at the 
French Society for the Advancement of Science at Havre. 

Thk Bureau of the hVcnch Asiodiation to meet ui Havre on 
the 23rd inGtant, consists of Prof Broca, president ; M. Kuhl- 


mann, vice-president; M. Deherain, general secretary ] M Perner, 
vicc-Secretary ; M. Masson, treasurer. Most of the French 
railway companies give half price tickets to persons going to the 
Association The hotel proprietors in Havre guarantee a certain 
number of beds , furnished apartments have also been largely 
promised, and the berths in one of the Transatlantic Company’s 
steamers have been placed gratuitously at the disposal of 
members, 

An .nterestmg account of the recent falling of a mountain in 
Tarentakse, Savoy, causing disastei to two flourishing village*, 
has been communicated to the Cotirrier des by M Berard 

The phenomenon lias been incorrectly reported as mslantancou'-, 
and the destructive effect complete, whereas the case is that of 
a mountain winch foi Iwcniy days, without cessation, has teen 
dismembering itself and literally falling night and day, inlo the 
valley below, filling It with piled-up blocks of stone, extinguish- 
ing all sounds by Us incessant thunder, and coveiing the distant 
hnnson with a thick cloud of , yellowish dust The entire 
mass comprised in the slope forms a mutilated cone 200 
metres broad at the top and 600 at the base (the slope 
being about 50°) ; this h composed of blocks of hard schist 
lying close together, but] no longer united , and il is united 
lo the body of the , mountain only by a vertical moss 40 
lo 50 in thick, which already is fissured and shaken 
Ptriodg of icpc^.e occur lasting only a few seconds ora minute at 
most, then the movement recommences, and continues about 
5U0 hours Blocks of 40 cubic metres become displaced with 
no .ipparcnt cause, traverse the 1800 m of descent in thirty 
seconds, leaping 400 or 500 m at a time, and finally get dashed 
lu piece's in the bed of the torrent, or launch (heir shattered frag- 
ments into the opposite forest, mowing down gigantic pin^ os if 
they were so many ihislles One such block was seen lo strike 
a fine fir tree before reaching the bridge between the villages , 
the tree was not simply broken or overthrown, but wos crushed 
lo dust ( Wu/iA , trunk and branches disappeared m the air 
like a burning match Rocks are hurled togilher and biokeii 
into fragments that are thrown acioss the valley like swallows in 
a wlurlwind , then follow showers of smallei fragments, and one 
licars the whisllmg sound of thouaands of pebbles as they pass 
M Berard reached the'edge of the rock (2,460 ni high), on one 
of the sides of the falling cone, end ventured along it, obtaining 
a good view of the ‘’terrifying" spectacle He reaffircoB his 
conviction that ihe plienomenon is inexplicable by any of the 
usual reasons that account for Alpine disturbances, such as 
penetration of water, or melting of snows, or inferior strata m 
motion , nor does the declivity of the slope explain if His 
hypothesis i!» that some geological force is at wuik, uf which the 
complex resultant acts obliquely lo the axis of tl e mountain and 
almost parallel to iLa Bides. 

At I ORDING lo M Perrin, an eiglilh or a tenth portion of the 
French army is incapable of doing good service, in consequence 
of indutmct vision M. Femn formally proposes to lemedy this 
by the adoption of spectacles It is aflirmed th.iL spectacles are 
useful, if not indispensable, to 47 per cent of the officers coming 
from the Ecolc Polylechnique. 

From the Annual Report of the Council oi ihe Royal Society 
of New South Wales, we gather that the membership at the 
beginning of ihe session of 1677 was 29S, and that the Society 
IS in a generally nourishing slate A ^considerable accc&a ot 
activity has occurred since the esIablLshment of Bectious (nine) 
last year Tiic Council are hopeful of obtainiog an annual 
endowment from the Government. 

For want of space the gigantic GifTaid captive balloon will not be 
constructed, as was anticqiated.inthe Paris ExhibiUoo, but special 
ground will be granted as we announced a few months ago The 
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■pot Klected is the Carrousel interior yard. The large apace 
within the railings ha.s been found sufficient, after special inspec- 
tion by MM Lefeul and Tetreau. The ministerial sanclion is 
expected daily M Giffird is continuing his experiments on the 
production of hydrogen gas with continuous apparatus 

A BALLOON was Sent Up on Wednesday carrying an aeronaut, and 
elicited an interesting fact of aerial physics The ground current 
was blowing gently from north-west, but higher up a south-west 
current was met by the aeronaut The billoon was carried at a 
rate of 500 metres per minute to the north east of Paris, In the 
night 8 millimetres of ram fell, the upper current having 
descended into contact with the ground 

A German Society for the l^xploraLion of Palestine has 
recently been started by Dr Zimmermann, Gymnasial Rector 
in Basle, along with Professors Kautzsch and Socin, of Tubingen 
Several other savants have joined iL Tlie first quarterly number 
of the society's projected journal will appear shortly The 
annual contnbution to the society (10 marks) entitles one to 
receive the journal 

Ii IS proposed in Stuttgart to erect a simple monument over 
the grave of Th v. Ileuglm, the well-known African traveller, 
recently deceased. The committee, at who^e head is Prince 
Hermann of Saxe-Weitnar, invite subscriptions 

The additions to the Zoological Society’s Gardens during the 
past week include a Bonnet Monkey (d/<7<rrtc«j ladiatu^) from 
India, presented by Mr C L Norman ; three Chaplin Crows 
{Corvus {■apdlanus) from Persia, presented by Dr. J, Huntley; 
a West African Python {Python selnv) from West Africa, pre- 
sented by Mr. Lionel Hart , a Red River Hog {Poiamochttf us 
pmmllatn\) from West Africa, received in exchange ; a Barbary 
Ape {Macacus tnuns) from North Africa, a Squirrel Monkey 
{Saimatis jfiurt'a) from Guiana, deposited, a Mililary Maccaw 
{Arn vuhiafis) from Soulli America, purchased , ten Amherst 
pheasants {Thatimalea amh€}stm\ three Tern m inch’s Tnigopans 
{C^rtormx UmminckiP) bred in the Gardens. 

SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, July 23 — M. Peligot in the chair,— 
The folkiwing papers were read - — New researches on electro- 
cipillary phenomena, by M, Bccqucrcl, One experiment is 
this into a cracked lube containing nitrate of silver solution 
are introduced some very small fiagments of carbon, and the tube 
is put m a vessel holding monosulphuret of sodium Here the 
wall of the crack in contact with Ihe inrer solution Is the 
negalive pole of the electro -capillary couple, and that in CDntacl 
with the outer solution the positive Not only does the negative 
wall gel covered with metallic silver, but the carbon fragments 
are also coated in proportion to their nearness to the crack. 
Each fragment acts like the crack The action is like what 
occurs m a metallic circuit composed of several conductors. — 
Fixation of nitrogen on organic matter and formation of ozone 
under the influence of weak electric tensions, by M Bcrthclot. 
He has given up metallic armatures, introducing the gas 
into an annular space between two vessels holding dilute 
sulphuric acid solution, which were connected with the 
battery poles He mentions four reactions In which forma- 
tion of ozone has thus been obtained. Again, to estimate 
fixation of nitrogen, a glass cylinder (with spherical calotte), 
internally covered with tin, ertemally half with water-moistened 
Berzeliufl paper, half with syrupy solution ofdexlnne, was placed 
on a lac-covered gloss-plate and enclosed in a concentric glass 
cylinder vnth outer coating 0/ rin ; the tin armatures were con- 
nected with five Leclonchd elements during several months, 
and fixation of nitrogen in paper and dextrine was demonstrated 
He ahowv the application of such facts — On an experiment by 
Dt. TcWmg to MTinencxitTaRaed by potash, by M. Pasteur. 

He desenbea a form of Dr BastUn's cKpemneiit be has per- 
formed Bcverat times in preaence of Academy membera, and 
never got bacteria ; the nature and treatment of the vessel is a 
uhent point — Tcrtio^ strata of Hungoiy (condDUed), by MM. 

Hebert and lAiuAer-CtiB&inas. — On the electric conductivity of 
trees, by M. Du MonceL After refeiriDg to the local currents 


and currents of polarisation got on applying to each tree two 
platinum electrodes 9 ctm. square, wita an interval of 6*44 m,, 
h* gives a table of resistances for various species The soft 
woods with spongy tissue and vigorous vegetation, such as 
elm (resistance 1,431 km.), chestnut (11694), hme (1,988), 
poplar (2,090), are the best conductors. Among hard 
woods with slow vegetation, box had a reiistance of 
12,511 km Birch (4,777) formed an exception — Reply to M. 
Cosson's observations on the Saharan Sea, by M. D’Abbadie 
M. de licsseps corroborates M D'Abbadie’s arguments — On 
the ophitic phenomenon m the Pyrenees and the Ilaute-Garonne, 
by M Leymerie Ophite proper and Iherzolite are two different 
but concomitant facies of an eruptive phenomenon characteristic 
of the Pyrenees, which may, as a whole, be termed ophittc It 
IS only met with in the lower part of slopes — Reply to M 
Naudin's observations on the interior sea of Sahara, by M, 
Roudaire — On the degree of efficacy of sulphide of carbon as a 
means of de<;*rucLion of phylloxera., by M Boiteau — On the 
grape-disease of the Narbonnese vineyards, by M Cornu — On 
the Doryphora of potatoes, by M. Girard He thinks solpho- 
carbonatc of potash would be useful against it , also that the 
fear of the beetle is exaggerated Another chrysomelian 
{Colaspidona atrum)^ which attacks lucern in France, is very 
like the Colorado beetle in its ways, an I it is successfully resisted 
- On curves having the same principal normals, and on the surface 
formed by these normals, by M Mannheim. — On the extension to 
space of two laws relative to plane curves, given by M Chasles, by 
M Fouret — Influence of heat on magnetisation, by M Gaugain. 
Certain magnetic bars of Sheffield steel heated and let cool are 
found at last to have changed in the sign of their magnetism. — 
On the magnetisation of circular plates where the iioiynamic 
lines are concentnc circumferences, by M Duter — On the elec- 
trolysis of sulphuro IS acid, by M Gueront This substance is 
decompo<7ed like a salt — Note on the determination of manganese, 
nickel, zinc, and lead, by M Riche — On the density of vapour 
of Bulphhydratcs of ammonia, by M. Horstmann. — On the nature 
of gases contained in the tissues of fruib, by M. Livacbe. lie 
applied M Schlcenng^s analytic method ^of immersion in ether 
(without lesion of tissue) In the tissues of healthy fruit the 
gases are a mixture of nitrogen and oxygen In the proportions 
found m air —On the products of fermentation of the mud of 
Pans, by M Maumenc — On the fecundation of the star fiah and 
aea-urchln, by M Fol — On the anatomy and the migrations of 
oxyundes, parasites of insects of the genus Blatta, by M. Ghaleb, 
— Influence of the sun and moon on mapietic and barometric 
variations, by M Broun — Some observations on the trajectory 
of hail during thunderstorms, b^ M, Ziegler A hailstone cannot 
(he considers) attain a great weight except through a long course 
in dense air in the lower regions of the atmosphere, and he cites 
cases to prove that the trajectory of large hailstones forms a very 
acute angle with (he ground 
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ELECTRICITY IN WAR 

T he important rBle played by electricity in modern 
warfare affords an excellent example of the influence 
which science has of late exerted in naval and military 
affairs It is no isolated example of scientific warfare 
that we have here to deal with, for the electric fluid has in 
a great measure changed our whole practice of war, and 
bids fair to revolutionise it still more in the future. Every 
soldier or sailor, if he desires to make his mark, must be 
something of an electncian, for there seems to be no limit 
to the useful applications of the galvanic spark in battle. 
Broadly, we may divide these applications under three 
heads ; namely, the employment of electricity for sig- 
nalling, for the explosion of charges, and lastly, for illumi- 
nation, both for the purposes of attack or defence, it 
being a difficult matter to decide m which connection the 
electric spark fulBls the most important duty 
To begin with the telegraph All will agree that it is wcll- 
nigh impossible to overrate the advantages which this 
rapid means of communication gives to the general, 
m these days, when the lire of battle sometimes extends 
for a dozen miles. Let the commander occupy the most 
central position, a long tune must elapse before his aides- 
de-camp can communicate with one wing or the other 
Assisted by the electric telegraph, however, the general is 
as close to his subordinates as if he were within shouting 
distance Even a brigade of horse artillery, or a cavalry 
division advancing at a gallop, can carry its telegraph 
equipment with it, the operators accompanying a flying 
column of this nature with but very little difficulty. The 
wire drums are started off at a gallop, the cable being 
unwound as the carts proceed, and a sergeant on horse- 
back with a sounder to his ear, in connection with one 
end of the wire, receives the general’s commands as soon 
almost as they are spoken. The movement counter- 
manded or a retreat ordered, the cable is again wound up 
as readily as it was laid down, and the telegraphers make 
good their return with the rest of the troops. Where 
ordinary movements arc executed, use is of course made 
of the telegraph wagon, a comfortable little office on 
wheels, furnished with all things necessary for the receipt 
and despatch of messages, but this convenience is natu- 
rally out of place where a rapid change of front, or some 
speedy dank movement has to be executed. 

Coming next to the explosion of charges by means of 
the electric spark, we enter upon a phase of war-science 
which bids fair to grow to infinite proportions. Both 
Franklin and Priestley suggested the employment of 
electricity in this connection more than a hundred years 
ago, but It IB very recently indeed that we have been in a 
position to make proper use of this valuable agent as a 
means of firing charges at a distance. In fact, at the 
present moment we have by no means exhausted research 
in this direction, and we find scientific soldiers and 
sailors still at variance with one another as to the best 
plan of using the electric current /or firing purposes. 
One of the hist appUcationa made of the subUe fluid iras 
in the removal of the wreck of ihe Royal Gtorge^ at Spit- 
head, nearly fifty yean ago, when Ihe explosion ot thn 
VOU XVL— No. 406 


charges was brought about by what is termed a' wire- fuse, 
or in other words a short piece of platinum thread 
stretched between two copper wires. The platinum 
bridge having less conducting power than the copper 
wires, presents a considerable amount of resistance to any 
current of electricity that passes, and, in doing this, 
becomes so heated, as to be capable of igniting any 
particles of gunpowder in contact with it. A wire-fuse of 
this description has simply to be placed in the middle of a 
charge, and if then a current of electricity is passed from 
a battery along the wire in connection with the fuse, 
instantaneous ignition is the result, This simple method 
of firing charges under water was a vast improvement 
over the old one in use by our engineers, which consisted 
in leading up a metal pipe from the charge to the surface 
of the water ; the outlet of the pipe was placed as far as 
possible from the charge beneath the water, and then a 
ladle full of red hot shot was emptied down it, and so 
reached the gunpowder below, which thereupon exploded 
if the iron fragments had not become too cool m transit. 

But for many purposes the wire-fuse is ill-adapted to the 
military and naval services A voltaic battery is neces- 
sary to evolve the low-tension electricity required to yield 
sufficient resistance and heat, and such a battery made up 
of metal plates, and involving the use of acids, is an 
awkward apparatus to carry in the field Already in 1853, 
this fact seems to have occurred to a Spanish officer, Col. 
Verdu, who determined to sec what could be done in the 
way of exploding gunpowder by a spark, or in other words, 
by high tension electricity. Aided by a Ruhmkorff coil 
he succeeded in firing half-a-dozen charges simultaneously, 
and although the discharge was sometimes a matter of 
considerable uncertainly, to Verdu certainly belongs the 
credit of having been the first soldier to apply electricity 
in this way to the firing of one or more mines Wheat- 
stone and Abel followed in Verdu's footsteps, and while 
the former directed his attention to the construction of a 
frictional apparatus of a portable nature, which should be 
suitable for military use, the latter busied himself in the 
preparation of a fuse inclosing a compound more deli- 
cately explosive than gunpowder, a fuse, by the way, 
which still retams an important place among our warlike 
stores. 

It was in the China war of i860 that we first find an 
electric bring apparatus forming part of an army equip- 
ment. In thi'i case the outfit was of a somewhat clumsy 
nature A conveyance, in shape and size much resem- 
bling a baker’s barrow, contained a monster horse-shoe 
magnet, and it was the sudden disruption of its armature 
from this magnet which generated the spark to fire the 
fuse. A few years afterwards, this ponderous conveyance 
gave place to a neat little mahogany box about a foot 
cube, which contained half a dozen small but powerful 
magnets, in the field of which the armatures were made to 
revolve with exceeding celerity ; and it is by means of 
such an apparatus that to day we are enabled to fire a 
score of charges at a time, the wires branching off from 
the instrument to a distance of a hundred yards or more. 
But, nevertheless, we have yet to devise, it seems, an 
efficient exploding apparatus capable of igniting both low 
and high tension electric Cusea. 

As everybody knows, it is by reason of electricity being 
employed to fire explosive charges that torpedo warfare hu 

Q 
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of late attained to so important a position. In the White- 
head, or fish-torpedo, the electric fluid, it is true, plays no 
part, but this is the only notable exception In the floating 
torpedo, the moored torpedo, and the spar-torpedo, elec- 
tricity 15 the life and soul ; at one moment the machine is 
but a floating buoy or sunken impediment, the next it is 
transformed into a terrible volcano. A feeble current of 
electricity flashing along the wire, has on the instant 
suffleed to bring about the fatal change 

Passing from torpedo warfare and the recent attempts 
that have been made to turn electricity to account in 
the construction of self-steering launches, we come to 
a scarcely less important matter, that of firing guns 
by the electric spark. Not only are guns at proof and 
those under experiment so ignited, but on board the 
modern ironclad it is the custom now-a-days to fire 
broadsides m this wise also. By leading wires from every 
gun to one point, which is specially adapted for observa- 
tion, the double advantage is secured of bringing about 
the firing at the most opportune moment, and of securing 
a simultaneous discharge Some experiments made m 
Germany have proved beyond doubt that an armour plate 
struck instantaneously in this way by several shot, may be 
effectively broken up, whereas the ordinary broadside fire, 
brought about by gunners at word of command is incapable 
of doing 50 . The wires may be led into an observing tower, 
or half way up the mainmast if need be, and here the 
firing officer can calmly consort his measures undisturbed 
by the smoke, and noise, and bustle going on below him 
He is provided with proper sights, and the guns being 
laid in accordance With his orders, he cah watch the oppor- 
tunity for firing as well as if he had his eye to the weapons 
themselves. 

Finally, we have the use of the electric light in warfare. 
It IS the most recent application of all of this wonderful 
agent, and we should hesitate to say how extensive may 
hereafter be the employment of electricity in this connec- 
tion. In the Franco-German war, the first use of this 
powerful source of illumination was made by the French 
engineers, and from the forts around Pans the electric 
rays were made to sweep in all directions, to watch for 
hostile troops engaged in the operation of mining. Bodies 
of soldiers upwards of a mde distant could be plainly seen 
by the vivid light of the electric lamp, and working 
parties were frequently compelled to abandon their object 
in the presence of this powerful detector. As a means of 
discovering the approach of torpedo launches at night, 
the electric light will obviously be of value, and already a 
trial of It has been made in several of Her Majesty’s 
ships. The Alexa^tdrUj the flagship of the Mediterranean 
fleet, IS provided with an electric lamp, worked by one of 
Wilde's powerful machines, 50 that the efficiency of 
the apparatus may be practically tested, Experiments, 
however, have already shown what the electric rays 
are capable of doing, and a low torpedo-launch cannot 
approach within a thousand yards without detection, 
while if painted of a neutral grey, so as the better to 
escape observation by day, the vessel, it appears, is all 
the more perceptible under electric illumination. Steamers, 
we are told, are peculiarly liable to be detected by an 
electric lamp, since the rays are reflected by the steam 
and smoke as effectively as if the latter were a solid screen. 
How valuable, too, the electric light on board ship must 


prove for signalling purposes may be gathered from the 
fact that the Dungeness light, which was the first one of 
an electric nature constructed in this country, can be 
seen on a clear night at a distance of thirty miles with all 
the brilliancy of a star of the first magnitude. 

H. Baden Pritchard 


THE GEOLOGY OF THE VIENNA WATER 
SUPPLY 

Gcologte der Kaiser Franz-J osefs Hochquellen-Wasser^ 
letiuptg. El Pie Studte tPt den Terttar-Bildupigen appi 
Westfwnde des Alpinen Theiles der N/ederupit; von 
IVit'pi By Felix Karrer (K.K, geolog, Rcichsanstalt. 
Vienna, 1877.) 

T he publications of the Austrian Geological Institute 
are deservedly noted for their number, their fulness, 
and the beauty of their illustrations. Especially are the 
large quarto memoirs published under the name of 
Abhapidlupigepi remarkable in the latter respects. Con- 
sisting usually of complete monographs, sometimes purely 
palaeontological, but more often blending stratigraphy 
with pahcontology in a manner which is too seldom 
resorted to in this country, these handsome volumes are 
quite independent of, whilst they frequently illustrate, the 
maps issued by the same authority. 

The present work forms vol. ix. of this important series. 
In many ways it is unlike its forerunners, but it resembles 
them in its completeness and in the finished character of 
its plates Although eminently local in interest yet so 
many points are touched upon — or rather fully discussed 
— in Dr. Karrer's memoir that it appeals to the civil 
engineer, the hydrologist, the archccologist, and the 
chemist in almost as great a degree as to the geologist 
and the systematic palaeontologist 

This great closely-printed book of more than four 
hundred pages, with its numerous tables and large foldmg 
plates, IS strictly what its title implies, viz , an account of 
the geology exposed by the engineering works recently 
carried out in order to bring the waters of the Kaiser- 
brunnen and Stixtenstein springs to Vienna, a distance of 
some twelve Austrian or fifty-five English miles. 

All the leading features of this section could probably 
have been described and commented on with apparent 
fulness in a short paper in the Vep'hatidlungcpi of the 
Institute, but the aim of the author has been to raise the 
character of his memoir from that of a passmg pamphlet 
to that of a thoroughly exhaustive record of all the facts 
— the seemingly unimportant as well as the obviously 
valuable — which could be brought within the natural 
limits of his subject. In this object he has perfectly suc- 
ceeded, and the result is an orderly collection of minute 
stratigraphical and other details such as, we believe, have 
never before been brought together with reference to so 
small an area. 

From Kaiserbrunnen at the foot of the Schneeberg and 
from Stixtenstein a little further north to the very streets 
of the Capital, or, geologically speaking, from the triassic 
heights of the None Alps to the drift and alluvium over- 
lying the Tertiary beds of this Alpine portion of thp Vienna 
Basin, o;ily those valleys across which the aqueduct 
replaced the cutting and the tunnel were left unsearched 
aad unplotted by Dr, l^arrer, Every bed, band, thinning, 
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thickenlnj^j fault, slip, or flexure cut through by the art!- 
flcial channel was measured and noted by him, and all 
these details are laid down on a true scale (except in one 
unavoidable instance) in twelve carefully drawn and 
coloured plates of sections. So far, however laborious^ 
the work done may be said to be more or less mechanical. 
This is not the case with regard to the clear sketch- 
sections or outline views which accompany the measured 
lines. In these we have exhibited to us the relations in 
which the rocks seen in the cuttings stand to those of the 
surrounding country, and we perceive at once the eye 
and hand of the Acid-geologist. 

Since 1859 Dr. Felix Karrer’s name has been constantly 
before the scientific world as that of an active member 
of Ritter von Hauer's brilliant geological staff His 
researches have lain principally among the beds of the 
Vienna Basin and their fauna. In conjunction with 
Theodor Fuchs his papers on these and allied subjects 
have been both numerous and valuable ; but more par- 
ticularly has Dr Karrcr devoted himself to the study of 
the Foraminifcra which these deposits yield in such abun- 
dance, and now it may be said that he fitly succeeds to the 
honourable place so long held by the late Dr. A. E von 
Reuss as one of the leading Rhi/opodists in Central Europe 
Accordingly we find in the present work elaborate tabular 
lists of the Foraminifera found m the borings and else- 
where in the course of the engineering operations, and 
no less than seventy-one forms figured and described as 
new. With reference to these it will be sufficient to 
observe that many of them are such as, according to 
the views prevalent in England, would be scarcely held 
to warrant specific distinction. 

The Alpine Vienna Basin, the margin of which between 
Gloggnitz and Vienna is the region where the geology 
has been specially worked out, was, it seems, dry land 
at the time when the Older Medilcrranean Sea covered 
the Basin beyond the Alps. Consequently the Younger 
Mediterranean Senes, its marine sands and gravels pass- 
ing into grits and conglomerates with intercalated bands 
of Nullipore limestone and marls, arc the lowest of the 
Tertiary deposits present here. To this senes belongs 
the famous " Leythakalk," about which so much has been 
written. The fauna of these beds is closely allied to that 
of the Adnatic of the present day, whilst some of its 
species denote a somewhat wanner sea. Upon these 
newer Mediterranean strata rest the Sarmatian beds, 
in three divisions, the fossils of which allow us to infer 
a great cooling of Ihe sea accompanied by an invasion 
of Asiatic cold-sea forms. This was followed by a period 
of brackish and then of fresh water, which brings us to 
the well-known Congeria beds, above which only two 
more members of the Tcrtianes occur, viz. . the Belvedere 
beds and the purely local but highly-interesting freshwater 
limestone of Eichkogel, near Mbdling, which formed the 
subject of Dr, Karrer's first contribution to science. 

It will be readily understood that the works entailed 
by the construction of the watercourse promised un- 
equalled opportunities for studying in detail the shore 
facies of these various deposits, and comparing them with 
the aspects they exhibit in other parts of the basin. That 
these opportumUes have not been lost this memoir ^ifords 
abundajit proof. ^ 

From Stixtenstein and Kaiserbrunnen to Temitt, whe^e 


the two head-channels meet to foim a single watercourse, 
the rocks cut through are of much greater age. Here 
we have carefully described by Dr. Karrer, although he 
does not profess to do so as minutely as his more con- 
genial tertiaries, micaschist"' and j^ramvacke of uncertain 
age, and, in disturbed order, the Wetterstein, Guttenstein, 
and Werfen divisions of the Alpine trias, AtJBaden and 
again at Mbdling, short spurs running like headlands into 
the ancient Viennese sea, once more bring the uppermost 
of these formations (the Wcttcrstemkalk) within the line 
of section. 

At the former of the two last-men tioncd places is a 
group of well-known thermal springs ranging from 
ordinary temperatures to 95° F Several pages of con- 
siderable interest are taken up by the discussion by 
Prof. Edu.ird Suess of a large senes of observations 
relative to these springs carried on by Prof. Jelhnck. 
Iheir topographical distribution is peculiar and is 
strikingly shown on a map (Plate xni ) by means ot 
isothermal lines, the intervals being of Rt^aumur from 
8 to 13", then one of 3° from 13'' to 16", and lastly, one 
from 16° to 28” that is to say, the spaces between the 
lines of the first senes represent 1° each, then 3'^, and 
lastly 12" Reaumur This mode of dealing with thermal 
phenomena by means of contour-lines is new to us and 
seems fruitful of good results In the present instance 
five distinct foci of greatest heat arc well made out, 
with several outlying ones attaining lesser degrees of 
temperature 

The chemical composition not only of the hot springs, 
but also of the various waters referred to throughout the 
book, 15 given in numerous analyses by chemists of note. 

The line of the watercourse runs more or less 
parallel to the Southern Railway In 1840, when the 
latter was in course of construction, several discoveries of 
prehistoric implements were made at Potschach, and else- 
where. It is therefore not suipusing that the new exca- 
vations should have given rise to similar finds. Of these 
the most important appears to be an old burial-ground of 
the bronze age at Leobersdorf, a little to the south of 
Baden. Here bronze rings, dag^^ers, armlets, &;c., were 
found associated with fairly-preserved human remains. 
The former are described by Baron von Sacken, the 
Director of the Impeiial Collection of Antiquities, whilst 
full details respecting the latter are furnished in an anthro- 
pological chapter by Friedrich Steller I'nth are well 
illustrated by coloured plates and woodcuts. 

The question may perhaps be reasonably asked, why so 
much labour and money have been expended on the 
particular subject chosen. But when we remember the 
losses that British geology has sustained by the neglect of 
so many invaluable sections temporanly exposed m the 
early canal and railway days and now covered up and 
lost for ever, we may well regret that no devoted geologist 
was there to preserve the minute records of the rocks 
and their disturbances in as accurate and painstaking 
a manner as Dr. Karrer has done in the case of 
the Austrian Watercourse, Given the opportunity of 
issuing a report on so complete a scale — an o|l{portunity 
which we fear will never occur in England — no objection 
can be made to his mode of setting forth his results. A 
more condensed account would have been more readable^ 
and probably more acceptable to foreign geologists, but 
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among the local investigators in the district to the south 
of Vienna, which the author delights in calling that 
^'sitickchen Erdrinde^' the book must at once take rank as 
a storehouse of actual facts never to be over appreciated 

The value of the memoir is much enhanced by the long 
bibliographical list with which Dr Karrer opens the 
work, and which is brought up to date in the appendix. 
This list contains the titles of 566 books and papers 
relating to the region traversed by the Aqueduct^ and 
arranged, as all such lists should be, in chronological 
order. The first paper cited is one by Wolfgang 
Anemarinus, on the Baden springs, and dates as far back 
as 1511. 

From what we have said it will be seen that no labour 
has been spared to render this report as perfect as it 
could be made. One serious omission, however, must 
be called attention to There is no index The late Sir 
Roderick Murchison was wont to deplore that many of 
the details contained in his “big books" remained un- 
known and buried within them But books like the 
“ Silunan System" are certain to he consulted, index or 
no index. To publish a work so local in character, albeit 
so complete m its execution as the one under review, as 
Dr. Karrer has done, without a key to the endless facts 
It contains, is deliberately to court non recognition. 

Before concluding we would note the excellent geo- 
logical map of Vienna and its immediate neighbourhood, 
by Th Fuchs This map was first issued in 1874, and is 
conveniently reproduced in the present memoir, 

G, A. Lebour 


A CENTURY OF DISCOVERY 
The Discoveries of Prince Henry the Navigator^ and 
their Resutts , being the Narrative of the Distovery by 
Sca^ within One Century^ of more than Half the World, 
By Richard Henry Major, F.S A Portraits, Maps, 
&c. (London Sampson Low and Co , 1877.) 
Gesckichte des Zeitalters dtr Entdeckungen, Von Oscar 
Pcschel. Zweite Auflage. (Stuttgart J. G Cotta, 
1877.) 

T HFSE two works practically refer to the same penod, 
which nearly coincides with the fifteenth century, 
and deal mainly with the same events. Mr Major's work 
centres round Prince Henry as the initiator of the re- 
markable senes of discovenes which were made during 
the century referred to, while that of the late Oscar 
Peschel deals with these events as forming a remarkable 
era in geographical discovery, and is considerably more 
detailed than the work of Mr Major. Both works are 
virtually second editions. In its present form Mr. Major's 
is somewhat more popular than when first published, the 
discussion of certain points interesting only to the student 
having been omitted ; Peschel's work, first published 
about twenty years ago, is practically unaltered. Both 
works are valuable contributions to the history of one of 
the most eventful centuries of our era ; Mr. Major’s is a 
woithy record of the life and work of a noble-minded 
prince, while Peschel's is a standard authority on the 
geographical work of the fifteenth century. 

Prince Henry, aptly styled “the Navigator," was the 
fifth child of King Joao 1 , of Portugal, and hia Queen 
Philippa, daughter of “ old John of Gaunt, time-honoured 


Lancaster,” and was bom in 1394. He was carefully trained 
by his English mother, and after having distinguished 
himself at Ceuta, took up his abode on the promontory 
of Sagres in Algarve, of which kingdom he was made 
governor in perpetuity. It was from here that during the 
rest of his life he initiated and directed those discoveries 
with which his name will be ever associated ; to Pnnee 
Henry, there is no doubt, the rapid progress of geogra- 
phical exploration during the fifteenth and sixteenth 
centuries is mainly due. But not only in this way did he 
encourage the advance of knowledge ; by providing pro- 
fessorships, and in other ways, he did much to foster the 
progress of science such as it was in his time ; his own 
favourite subjects of study were astronomy and mathe- 
matics 

It is with Africa that Pnnee Henry’s name is chiefly 
associated. Before commencing his great work of ex- 
ploration he took every means in his power of ascertain- 
ing all that was known about Africa, though that was not 
much. Cape Blanco he knew, though vaguely, but all 
the coast south of that was practically a blank. The in- 
terior was known much farther southwards, and not a 
few details of Timbuctoo had reached Europe by the 
beginning of the fourteenth century It docs not seem to 
be known whether Prince Henry had the means of 
making himself acquainted with the work done by the 
Phoenicians and Carthaginians ; the narrative of Hanno's 
famous coasting voyage would have been a treasure to 
him, but the likelihood is that he was totally ignorant of 
the work accomplished by these pre- Christian explorers. 
Nor 13 it likely that he had heard of the Norse discovery 
of America, though he may have heard of the famous 
voyages of the brothers Zeni ; if he had it does not seem 
to have suggested to him the existence of a great con- 
tinent far beyond the horizon which bounded his outlook 
from Sagres. Prince Henry set about the work of African 
exploration with intelligence, his clear object apparently 
having been to trace the African coast to Us southern- 
most limit, and even discover by rounding it a practical 
sea-route to India 

“Very few details are left us,” Mr Major writes, “ of 
the astronomical instruments used in the time of Prince 
Henry The altitude of a star was taken by the astro- 
labe and the quadrant by means of an alidade, or ruled 
index, having two holes pierced in its extremities, through 
which the ray passed. The quadrant hung veitically 
from a ring which was held in the hand. We do not 
know how these instruments were graduated, but it is to 
be presumed very roughly. The astrolabe, the compass, 
timepieces, and charts, were employed by sailors in the 
Mediterranean at the beginning of the fifteenth century. 
It IS quite certain that the needle was used at sea before 
Pnnee Henry's time, for he himself speaks of it when 
urging on one of his navigators to the rounding of Cape 
Bojader.” During the lifetime of Pnnee Henry the 
African voyagers stuck closely to the coast, except when 
by accident they were driven from it. 

The Prince's enthusiasm and generosity drew to him 
most of the adventurous spirits of his time, and thus it 
was that after his settlement on Sagres scarcely a year 
passed that he did not send out one or more expeditions 
to carry on the great work which he had set himself to 
accomplish. The fruit of Pnnee Henr/s enterprise 
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was the finding of the islands of Porto Santo and I 
Madeira, in 1418-20, by two squires of his own house- 
hold, who were driven thither by a storm off Cape St 
Vincent. Mr. Major has, however, proved satisfactorily, 
we think, that the Madeira group were discovered about 
the end of the previous century by an adventurous 
Englishman named Robert Machin. 

For long had Cape Bojader proved an obstacle which 
the Portuguese sailors sent out by the Prince attempted 
in vain to pass , Cap Nun had been passed, but the in- 
creasing violence of the waves that broke upon the 
dangerous northern bank of Cape Bojader proved too 
much for the cockle-shells in which Prince Henry's ex- 
plorers were hardy enough to risk their lives It was 
only in 1434 that Gil Eannes, a native of Lagos, managed 
to pass this fancied terrible obstacle to progress, by 
putting well out to sea Next year another fifty leagues 
were added to the stretch of coast discovered, and thus 
year after year, league upon league was added, and 
specimens of the people and products brought home, the 
former to be Christianised and sent back to convert 
their brethren. By the time of Prince Henry's death in 
1460, the west coast of Africa had been explored under 
his auspices as far south as the Rio Grande, the Canaries, 
Cape Verde Islands, and Madeira discovered or redis- 
covered, and a large amount of substantial information 
obtained about the people, the products, and the country 
far into the interior of Northern Africa 

Mr. Major justly designates Prince Henry the originator 
of continuous modern discovery, for Portuguese enterprise 
m this direction was not slopped by his death. It was 
not, however, till 1471 that the equinoctial line was crossed 
lor the first time within the memory of man, probably by 
an explorer named Lopo Gonsalvez The equator was 
not much surpassed till Diego Cam set out in 1484 and 
discovered the mouth of the Congo , the celebrated Mar- 
tin Bchaim, the inventor of the application of the astro- 
labe to navigation, was with Diego Cam in this eventful 
voyage. In his next voyage Diego got as far south as 
Cape Cross in 22"^ south latitude, where the cross he 
planted is still to be seen in almost complete preservation 
In i486 Bartholomew Diaz was sent out by King Jo, 10, of 
Portugal, to carry out the discovery of the African coast, 
and, without knowing it, passed the southernmost part of 
Africa and came to anchor in what is now known as 
Flesh Bay, near Guantz river, to the cast of Cape Agul- 
has. He turned back after reaching the mouth of the 
Great Fish river, and it was on this return voyage that he 
discovered what he called CapeTormenloso, but which King 
Joaoon his return, ''foreseeing the realisation of the long- 
coveted passage to India," named Cape of Good Hope. 
It was not till ten years after this that a practical lest was 
made of the utility of this passage to India. Vasco da 
Gama left Lisbon with four vessels, the largest not ex- 
ceeding 120 ions, in July, 1497, and coasted south the west 
coast, and north the east coast of Africa, as far as Melinda, 
to the north of Mombassa, which was reached in April of 
the following year. On Apnl 20, 1498, he sailed for 
Calicut, before which he anchored on May 20, thus dis- 
covenng the famous " Cape route" to India, 

Such are a few of the results which are directly or 
indirectly due to the far-seeing enterprise and noble- 
znindedness of Prince Henry the navigator. But these arc 


not all. But for his initiative in the beginning of the 
century, it is doubtful if America would have been dis- 
covered at the end of it, and had Prince Henry been alive 
when Columbus began his memorable agitation, that 
greatest of explorers would doubtless have been saved much 
humiliation and misery. Magellan’s circumnavigations 
fall also within this most eventful of eras, and not far 
beyond it, Mr Major has proved, the discovery of Aus- 
tralia. “ The coasts of Africa visited, the Cape of Good 
Hope rounded, the New World disclosed, the sea-way to 
India, the Moluccas, and China laid open, the globe cir- 
cumnavigated, and Australia discovered within one cen- 
tury of continuous and connected exploration," begun and 
to a great extent carried out by the prince the story of 
whose life Mr. Major has told so well Wc can only again 
commend his work and that of Peschel to our readers 
as not only full of interest but of much valuable informa- 
tion. 


OUR BOOK SHELh 

Chemical Handuraft. A Classified and Descriptive Cata- 
logue of Chemical Apparatus suitable for the perform- 
ance of Class Experiments, Research, and Chemical 
Testing. Second Edition. By J. J GriHin, F.C S. 
(Publisned by the Author, Garrick Street.) 

Mr. Griffin, the well-known manufacturer of scientific 
apparatus, earned the thanks of all students of science 
in this country by the publication of his first catalogue, 
now some eleven years ago, when the condition of things 
was much less far advanced than it is now. He has 
earned still greater thanks for his last edition, which is 
much more complete, more copiously illustrated, and 
more carefully brought up to the present needs of the 
student and the present possibilities of the maker. Those 
who noticed the many collections of such apparatus at 
South Kensington, last year, among which was one sent 
in by the Messrs. Griffin, cannot have /ailed to have been 
struck by the complication of the apparatus now required 
for chemical researches, and the skill, both in glass and 
brass, required to produce them Mr. Griffin is evidently 
doing bis best to uphold P'nghsh manufactures against 
his continental rivals, and we wish him and his book 
every success As the madman said of the dictionary, 
it IS not light reading, and the plot is feeble , but, never- 
theless, the book will be of use in every laboratory. 


LETTERS TO THE EDITOR 

\The Editur does not hold himself responsible for opmums expressed 
by hu correspondents Neither can he underiake to return^ 
or to correspond with the writers of r^ecied manuscripts. 
No notice is taken of anonymous communications 
The Editor urgently requests correspondents to keep their letters as 
short as possible The pressure on hu space is so great that it 
ij impossible otherwise to ensure the appearance even of com- 
munications containing interesting and navel facts ] 

The Cretaceous Flora of America 

I AM extremely obliged to Dr Newberry for pointing out 
in a very kind manaer what la the actual slate ot our 
knowledge at the present time respecting the Amencan crctaceoua 
beds Never having travelled in America, nor having had the 
honour of conversing with any of the Amencan savants who 
have invaatigated the remains in these beds, I am scarcely in a 
position to discuss with them the value of the evidence on which 
they have been considered cretaceous. 1 have, however, endea- 
voured to make myself acquainted with the literature of the 
subject, and had read moat of the woiks mentioned by Prof 
Newberry in his letter to Nature. I in no way dispute that 
dicot>ledopoua leaves have or may be found in cretaceous strata. 
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bat have, on the contrary, endeavoured partially to account for their 
absence in Dntish cretaceous rocks. The age of the Bupposed 
American cretaceous beds appear to me, however, to be deter- 
mined principally from the presence of Ammonites, Hamites, and 
other dibranchiate cephalopoda, and other types of mollusca as 
Inoceramus. Now what 1 intended to imply was that the 
presence of these is not conclusive evidence that the beds in 
question are as old as our chalk. Between our chalk and the 
base of our eocene a great hiatus exists, during which almost 
the whole of the cretaceous fauna became extinct, at least in 
European seas This extinction and complete change of fauna 
implies an immense interv.il of lime which, although we have 
but luile record of it in Europe, we may expect to find recorded 
elsewhere. 

It IS at least possible that the scries m question In America 
may be this record In the lower, as in the Dakota group, wc 
have, mixed with many dccidediy (as we have been wont to 
cfjnsider them) crclaceoua types of cephalopods, gastropods and 
bivalves of an eocene aspect No comparative tables of fossils 
nor determinations of any value of Kuropean species from these 
beds have been made. Hut assuming lln.t a portion of the 
lowermost cretaceous rocks of Amcnc.^ were synchronous wuth 
some of our upper European fcrctaceous locks, we may still 
suppose the ma^s oi llic strata lo be oi younger age As very 
fairly stated liy Dr. Newberry, Mr. Eesquereux does not agree 
with him as to where the division lietwceii cretaceous .ami 
eocene in the hgniLic beds should be placed llaydtn^says 
that the age of the lignite strata is obscure. “ The evidence points 
at the present time LO llie conclusion that the lower portions of 
this group are cretaceouE, passing up by gradual transition into 
the teitiary, and that the greater portion may be regarded 
u of the age of the later period ” Cope and Marsh, again, 
from the pTcStnce of Mcsosaiirus, considcicd the lignites 
to be cietaceoua It seems to me that as the hgmlic flora 
has the same character throughout its entire Ihickncss, the 
lormalion must be considered as a whole, and that instead of 
endeavouring to con elate portions with either the Eiuropean 
chalk or eocene, it would he simpler for American geologists, 
and more in accordance with the evidence we possess, to recognise 
the fact that the American series more or less represents the 
great hiatus existing 111 Emrope between these fonnaLiorib 
Although the upper portion of the lignites, the total thickness* of 
which has been eslimalcd at 10,000 feet, may be contempoiancous 
with a part of our eocene, the absence of any of the types of 
eocene flora, such as are characteristic at bezanne, Bournemouth, 
&c , is opposed to the supposition, as much as the absence of 
anything at all approaching the Dakota flora m our cretaceous 
rocks IS opposed to the contemporaneity of the latter 

These senes may still, however, he conveniently spoken of 
relatively, and for the purposes of American geology, as cretaceous, 
but not untd further evidence is adduced can they be recognised 
as synchronous with any poruon of ours, 

J S. Gardner 


AutomatiGm 

Mr SrALDlNCi in his able review of "The Physical Basis of 
Mind,” alludes to the term automatism, about which there has 
been so much controversy The word, however, is a most 
unsuitable one for designating the important doctrine inculcated 
BO clearly by Mr. Spalding, os well as by Huxley and Clifford, 
The ordinary meaning of " automaton ” is a machine whose 
actions ore unattended by feeling. Now as the moBt striking 
difference between an organic machine and an inorganic one is 
that the movements of the living machine are accumpamed by 
sensations, while those of the inorganic machine or automaton 
are without concomitant sensations, it is plainly a mistake to 
apply to the actions of the sentient machine a term which has 
as a fundamental part of its meaning the absence of sentience 
The incongruity is so manifest that 1 think it not improbable 
that it IB one of the sources of the facile confidence displayed by 
some of the opponents of " automatism" , and if the word were 
supplanted by a less objectionable one, it is possible that the 
important doctrine intended to he designateil by iL might be 
Bccepicd with less difficulty. 1 would suggest that some word 
meaning concomitant action or synchronous procedure might 
^e coined for the purpose. The Germans, who arc so fond of 
long, amalgamated expressions, would perhaps use something 
like " associated — mutually inconvertible— processes " to deaig- 

' "Geological Survey of Territories," 1879 


nate' this dual unity of the subjective and objective sides of 
mental action. D Sharp 

Tbornh'll, Aug. 5 

Local MuGeuma 

In common with Mr Allen, and doubtless very many others, 
T have read the articles and letters on Local Museums with a 
great deal of pleasure , and T nm very glad that Mr. Allen haa 
made hia practical suggeEtion In February last, m a paper 
which I read before the Hastings Philosophical Society on 
"Local Miibeum^ and Libraries of Reference, ' I made a similar 
suggestion for our own loc.ality You may think the matter of 
sufficient importance to justify the insertion of the following few 
lines from my paper — 

“I do not wisn to put such institutions as I am advocating 
Into competition with things of a very different character , but I 
would ask whether a zeal somewhat akin to that which is exhibited 
in raising funds foi religious societies ought not to he exhibited 
on behalf of such purjiuscs ai those under disrussion? "Would 
it be at all absurd to talk about having a //nssic^n to establish a 
public library ? . .For my own part I can conceive of few 
nobler aims than that of raising for one’s town n permanent 
public institution of an intellectual character. If a committee 
were to lake up the work with enthusiasm and were able, even 
though alter many years of toil, lo say to the people of Hastings ; 
‘ Wc have hiult for you, with your own help, a library and 
museum, and we have, with funds with which the public have 
supplied us, sufficiently endowed this institution to carry on all 
Its legitimate work, and wc now liand it over lo you, the people 
of the town of Hastings, as the property of you and yom 
children for evei ’ — I say a committee that took in hand and 
accumphshed such a work would deserve llic deepest gratitude 
of the borough, and would have a light to claim to have 
accomplished a mi<:rton of no small impoit'inre, " A. R, 

Hastings, August 3 

July Shooting Stars 

I on SERVED 197 shooting stars in July — nearly all of them 
between the 6th and 20lh — m twenty.four hours of watching, 
The weather was generally very cloud/ and stormy between the 
13th and 23rd, or many more would have been seen I looked 
usually towards the eastein sky, and from the considerable 
number ot meteor paths registered, am enabled to give the 
following table of radiant points visible in that quarter during 
the period of my observations The list may he considered 
very fairly complete and accurate, for tllc great majority of the 
nietcorb were well seen, and many of them li.ad short courses 
evidently near their radiant centres — 


R(idi:int PiJiiit 
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11 

Cygni 

290 + 43 

9 
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s 
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6 

TT Herculis 

. . 6 

0 Dragon is . . 

2S0 +57 

S 

X Antinoi 

285 - 12 

5 
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350 + 37 
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I have given the number of meteors confoimable to each posi- 
tion, but this detail cannot be very precise, inasmuch as in 
several instances the path converged back on two radiants in the 
game line, and near together. In such cases it is often quite 
impossible Lo assign the true focus. Of ihc nineteen showers 
included in the list, sixteen of them come near the dates and 
places of radiants enqjnerated in Mr. R. F. Greg's catalogues. 
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The shower at 290° + 43’ 11 apparently new for the firet half of 
July, and corroborates one 1 deduced from the Italian meteor 
catalogue (1872) at 291° + 45° for June 26 to July ii from eight 
meteors. This position falls near an August shower (seen on the 
loth m 1871 at 293 + 42), and it is very likely to be nothing 
but an early indication of that system The radiants in Perseus 
at 47“ + 45" and 36° -f 47” are too far removed from any pre- 
viously known centres to be included with them. They were 
very swift, white meteors, rather bright, leaving streaks, and 1 
mistook them at Hrst for early Perseuis of the true August 
aystem. The positions agree singularly well with two of Prof 
Herschel'a cometary radiants and dates (British Association 
report on luminous meteors, 1875, p 233) as follows . — 


R A Dec Dale 

Comets radiant (1764 ts) 49^^ + 45“ 5 July 25 

Meteor radiant, 1877 47+45 July 12-20. 

Comets radiant (770 ) 39 + 45 July 8. 

Meteor radiant, 1877 36 + 47 July. 


I saw several meteors from these radiants in July last year, and 
on examining the shontmg-star catalogues of Zezioli, Schiaparelli, 
Denza, and others, 1S67-72, have found a few additional paths 
clearly confirming the existence of these new meteor orbits 
From twenty-eight shooting stars (including my own observa- 
tions) the two showers are apparenlly well marked and fail 
sufficiently near the cometary positions to afford an mference of 
connection. 

The most active shower of the month was from Andromeda 
(4° + 35"). Twenty-one swift white meteors were noted from 
this place, but the radiant was a little diffuse and not nearly so 
sharply centred as another strong system at 6 + 53, which 
supplied very similar meteors. They are both already well- 
known showers On the early morning of the 29th a few swift 
meteoTB with streaks, observed m Aunga, indicated the Lom- 
uiencement of the August Penett/v with radiant near 77 Ptrsei 

Bristol, July 31 W. F. Denning 

OUR ASTRONOMICAL COLUMN 

The Total Ellipse of ihe Moon, August 23 — 
Though lunar eclipses have lost the degree of astronomical 
interest and utility formerly attached to them, the general 
observer may still be expected to find the same amount 
of attraction as in past times m watching the physical 
features of a total eclipse of oar satellite, well visible at a 
convenient hour of a summer's night On Thursday even- 
ing, August 23, with favourable weather such a pheno- 
menon may be witnessed, throughout its continuance, in 
this counti7 as in other parts of Europe. The first contact 
with the penumbia takes place at Sh. 3 7m. Greenwich 
mean time, and that with the dark shadow at 9h. 13 7m, 
about 59° from the northernmost point of the moon's 
limb towards the east , the total phase begins at 
loh. 19 im , and ends at 3 7m. after midnight , the last 
contact with the shadow occurs at ih. 9‘im A.M. (August 
24), about 1 12“ from the northernmost point towards the 
west, and that with the penumbra at 2h. 19'im. With 
respect to the earth’s true shadow the eclipse, therefore, 
continues 3b.45m., and the moon is totaJly immersed in it 
for ih. 45m , the miodle of the eclipse at iih. iim, PM. 
When she first encounters the earth's dark shadow her 
altitude at Greenwich is 18°. 

Though we are accustomed to speak of a total eclipse 
of the moon, as is well known, it rarely happens that she 
disappears while in the earth's shadow. The physical 
features of interest to which allusion is made above con- 
sist chiefly m the variations of the coppery and other 
tints which spread over her surface, and in the great 
majority of eclipses render her more or less conspicuously 
visible, during her passage through the shadow ; and as 
these variable features depend upon the state of the atmo- 
sphere at the time round the edge of the earth's disc as 
seen from the moon, with respect to transparency or more 
or less prevalence of cloud therein — the aspect which a 
particular eclipse is likely to {^resent does not admit of 
prediction. In the eclipse of June 15, 1620, Kepler states 
chat the moon wholly disappeared, while stars of the fif^ 
magnitude were visible in the neighbourhood, and He- 


velius failed to see her^even {with a telescope dunng the 
eclipse of April'14, 1642 (not April 25, as stated m many 
astronomical treatises) But perhaps one of the most 
striking instances of the kind is afforded by the eclipse 
of May 18, 1761, observed by the Swedish astronomer 
Wargentin at Stockholm ; eleven minutes after the 
tolal immersion he could not perceive the slightest trace 
of the moon either with the naked eye or with the tele- 
scope, yet the night was very clear and the stars shining 
in her vicinity , but about forty minutes later, with a two- 
foot telescope, he discovered our satellite by a iaint light 
on the border of the disc As an instance of the contrary 
nature, where the moon has been so strongly illuminated 
during her presence in the shadow, as to admit of the 
various markings upon her surface being seen with dis- 
tinctness, and even to lead persons to doubt her being 
eclipsed, mention may be made of the eclipse on the 
morning of December 23, 1703, which was observed by 
various astronomers in the south of France. At Avignon, 
during the whole duration of the passage through the 
earth's shadow, “the moon appeared extraordinarily 
illuminated, and of a very bright red, so that it might 
have been supposed that she was transparent, and that 
the sun was behind her globe, and that his rays passed 
through in the same manner that they are seen to traverse 
certain stones, which are slightly diaphanous." It is 
singular, however, that while this was the aspect of the 
phenomenon at Avignon, different features should have 
been noted at Montpellier, particularly the total disap- 
pearance of the moon, rather quickly towards 6h. 30m. 
A M , though the night was as transparent as could have 
been wished , it is mentioned that the twilight was already 
very sensible, but that the invisibility of the moon could 
not be wholly attributed to this cause, since many stars 
were shining in the same quarter of the sky, A later 
instance of the same kind occurred on March 19. 1848, 
recorded by observers m England, Ireland, and Lelgium, 
when the moon's disc was intensely bright, coppery red. 
The uninitiated were doubtful of there being any eclipse 
It IS worthy of mention that conspicuous aurora borealis 
was present during the night. 

The Variable Star x Cvoni.— Prof. Schonfeld's 
ephemens fixes the next minimum of this star to 
September 15, the magnitude according to his last cata- 
logue of elements being then 128, but the variation has 
been subject to considerable irregularity of late years, and 
observations will be required for some lime before and 
after any dates now predicted to determine the epochs of 
maxima and minima satisfactorily The error of Arge- 
lander's formula, with one perturbation, appears to have 
attained a maximum of about three months, in 1870, and 
to have been since diminishing , as compared with the 
maximum of 1874^ the error was little over two months 

This star is properly designated x Cy^^h Bayer’s letter 
undoubtedly applying to it x Flamsteed must then 
take the number he attaches to it, 17. When the British 
astronomer looked for Bayer's star it would be, as 
Aigelander has pointed out, invisible ; and hence his 
mistake in connecting another star with Bayer's letter ; 
there is no necessity, however, to perpetuate the obvious 
error. 

New Minor Plank 1. — No 173 of the group of small 
planets was discovered by M. Borrelly«t the observatory 
of Marseilles on the evening of the 2nd mst. At oh. om. 
m.t., its position was in R-A 22h. 40m. 30s., N.P.D. 
97° 34' 8 ; diurnal motion in K.A, 26s., in N.P.D , + 8\ a 
tenth magnitude Though several small planets detected 
within the last ten years are adrift, it does not appear that 
the present body can be identical with any one of them. 
Ephemendes for 1877 of a number discovered since 152 
are unavoidably omitted in the Berliner Jahrbuch for 
1 879, for want of the necessary elements. Dike, which 
was found by M. Borrelly as far back as May, 1868, has 
not been observed since. 
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BIOLOGICAL NOTES 

Temperature of Trees. — Prof. Boehm hag recently 
investigated the temperature of trees in its relation to 
external influences His conclusions are these — i 
The temperature of the tree-interior is, during transpira- 
tion, the combined expression of the air and the ground 
heat, 2 The air heat 15 conducted transversally, the 
ground heat longitudinally. 3, The longitudinal conduc- 
tion is effected through the ascending sap-current, or 
rather through transpiration. 4 A lowering of the 
ground temperature during transpiration produces also a 
depression of temperature in the Irce-interior. 5. The 
influence of the temperature of the ascending sap-currant 
decreases in the slem from below upwards, and from 
within outwards 6 The amount of this decrease is 
determmed by the amount of the transversely-conducted 
solar heat, and is in direct ratio with the diminution of 
the volume of the stem part, and the approximation to the 
periphery of the stem 7 The lower part of the stem is 
still under the full influence of the ground heat, or rather 
of the ascending sap-current S The veitical limit of 
this influence is lost in the ramification of the tree 9 
With exclusion of ir.inspiralion, and therewith of rise of 
sap, the tcmperatuie of the tree is simply dependent on 
that of the air 10 A simultaneous cooling of the lower 
and upper pait of the tree completely equalises the 
amounts of influence (opposite according to the height 
of the stem) of the two cooling moments 

Laticiferous Vessels in Plants —We notice a very 
interesting Russian paper, by M. Schmalilhausen, just 
appeared, ** Researches on the Vessels of Plants." The 
author shows that the growth of the vessels goes on in 
the same manner as that of the mycelium of parasitic 
Fungi in the tissues of plants, and thus refutes the often 
expressed opinion that vessels m plants arc analogous to 
the blood-vessels in animals. 

Flora of New Gujnka — Daron Ferdinand von 
Muller’s fifth contribution towards a list of Papii.ui plants 
has recently reached us, and contains the remainder of 
the species, with few exceptions, gathered last year by 
.Signor D’Albertia and Mr Goldie, on their now famed 
New Guinea exploration. In this list several new species 
occUt, notably a .S' which Baron Muller has named 
S. paraiinearinn, from the fact that the tree, which grows 
to the height of forty feet on the Upper Fly River, in- 
habits the forest haunts of the birds of I'aradise. J’he 
fruits are described as closely approaching in size those of 
.9 jamaicrnn\, ‘Hhus far excelling any ol the bloaneas of 
the eastern hemisphere, so far as they are known, in the 
magnitude of the fruit " The discovery of N(f(^rni 
Rumphu is interesting, from the fact that no other cornier 
15 reported from New Guinea, except Na^fia (hevetecefolm^ 
and an Araucaria by Ucccari. 

The SEfiMi NPATiON OF iHi’ Head, — Dyslow degrees 
nn approach is being made to a true understanding of 
this most difficult and interesting question 'Ihe old 
explanations by archetypes and by the structure of the 
highest developed skulls, have fallen into disfavour. 
Attempts to settle the cranial segments by considering 
the disinbution of nerves in the adult have been shown to 
be unsafe, becau^ nerves are necessarily adaptational in 
their character and liable to the greatest modification on 
changes taking place in the organs they supply The 
development of nerves, however, is a much surer guide, 
showing primitive and fundamental characters. The 
nerves behind the ear are five in fishes, although the 
number of strands of which the vagus is made up in 
some cases points to a loss of distinct nerves and segments 
in the hinder part of the head. The auditory and facial 
nerves onginate as one, so that the auditory appears as a 
specialised portion of the facial. The trigeminal like- 
wise arises as a single nerve, and in front of this there is 


no nerve having a similar history to these and the spinal 
nerves Thus we have an indication of seven segmental 
nerves issuing from the brain-case. When the visceral 
clefts are considered, we find m sharks six clefts indi- 
cating seven segments, or one more if the mouth be 
regarded as a deft The head-cavities between the outer 
wall of the head and the mucous membrane of the 
throat, discovered by Mr. Balfour in sharks, furnish a 
similar number They are eight in all, one preman- 
dibular, one mandibular, one hyoid, and five branchial. 
Thus the examination of three sets of organs leads to 
the assignment of eight body segments to the head. But 
the question is far from being settled so long as the 
brain-rase itself and the biain cannot be satisfactorily 
explained 

The Capercailzie in Northumberl\nd,— It is 
well known that this fine bird, originally indigenous in 
the Biitish Islands, became extinct, and was reintroduced 
into the Scottish Highlands some forty years ago by the 
late Maiquis of Breadalbane. Earl Ravensworth has 
recently been endeavouring to naturalise the capercailzie 
m large tracts of pine wood in Northumberland, on the 
edge of moors and wild crags, furnishing various berries 
which form its favonnlc food In 1S72 a cock and two 
hens were reared but the male bird got destroyed. In 
1873 two settings of eggs were hatched, but owing to a 
wet summer all the young birds perished after nearly 
arriving at maturity. In 1874 four fine birds were reared 
to their full growth, one of which, a male still survives 
In 1876 fifteen chicks were hatched out of twenty eggs, 
and three cocks and four hens grew to maturity. But 
the stock has become reduced to five individuals, three 
males and two females, all m good health It appears 
that a difficulty arises from some deficiency in diet or 
conditions which is at present unknown Although ex- 
tremely wild and shy by nature, and flying long distances, 
capci cailzics are yet most indolent, and unwilling to move 
from places to which they are familiarised. Their colour 
assimilates very closely with the Scotch fir, 50 that it is 
exceedingly difficult to distinguish the male bird when 
seated on a branch The male is very ferocious, and 
makes extraordinary gesticulations during the season of 
courtship, the hen may even be killed by his fierce 
advances. 

r.voLiriioN liv Leaps — Mr. Thomas Meehan has 
desnihed before the Academy of Natural Sciences of 
Philadelphia a ca'^e of sudden change of characters m 
some branches of a * smoke-house " apple tree, which bore 
clusters of flowers at the ends of young shoots, flowering 
SIX weeks aftci the ordinary blooms from spurs, and yet 
maturing fiuit .at the same time as the old spurs This 
fruit, however, was very unlike the smoke-house fruit, the 
fruit stems being long and slender, and the fruit flattened. 
'Ihc change was so gieat thrt a botanist would have no 
hesitation m describing the form as a new species ; and 
there appeared no reason why the law which produced 
this modification might not simultaneously act on all the 
trees in a distiict At any rate here was an appearance 
which served to show how new species might arise in 
nature. Mr Meehan, however, did not allude to the 
difficulty of reasoning from a change m a cultivated variety 
to the operation of causes in a wild state. The case 
can hardly be considered as decisive, although of much 
interest. 

The Eucalyptus in the United States.— Mr. 
Joseph W harton has tried to acclimatise E, globulus in 
Philadelphia, but although the plants grow well m green- 
houses, they seem incapable of surviving the severe 
winters, even though carefully covered with leaves and 
earth. The winter test was only applied after the plants 
had grown vigorously for some years, being protected in 
winter and placed mjhe open air in summer. 
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EVOLUTION OF NERVES AND NERVO- 
SY^rEMS'^ 

HI 

T IIE question, howeverj remains . Will this conductile 
function prove itself as tolerant towards section of the 
tissue as the contractile function has already proved itself 
to be ? for, if so, any objection to the view that the passage 
of the contraettU waves is due to vicarious action of 
rudimentary nerve-fibres will be removed llnefly, the 
answer to this question is an affirmative , for 1 find it is 
quite as difficult to block the passage of stimulus waves 
by means of interposing cuts, as we have seen that it is to 
block the passage of contractile waves by the same means 
For instance, here is an Aurelia (Fig 5 ), the bell of which 
has been cut into the form of a cojitinuous parallelogram 
of tissue, and then submitted to the tremendously severe 
form of section which is depicted Yet on very gently 
stimulating any point Mn this expanse of tissue, as at the 
end a tentacular wave would course all the way along the 
margin, to by thus showing that the wave of stimulation 
must have passed round and round the ends of all the 
intervening cuts. In the diagram the tentacular wave is 
represented as having traversed one-half of the whole 
distance from a to by and near b there is represented a 
single remaining ganglion, (^). When, therefore, the 
tentacular wave reaches this ganglion will shortly after- 
wards discharge, so giving rise to a contractile wave, 
which will course back from ^ to a in the opposite direction 
to that which the stimulus wave had previously pursued 
And this, I am not afraid to say, is the most important 
observation, both to the physiologist and to the evolu- 
tionist, that has ever been made in the whole range of 
invertebrate physiology For to the physiologist this 
observation proves that the distinguishing function of 
nerve, where it first appears upon the scene of life, is a 
function which admits of being performed vicariously, to 
almost any extent, by all parts of the same tissue-mass , 
while to the evolutionist the observation proves the exist- 
ence of such a state of things as his theory of nervo- 
genesis would lead him to expect In such a symmetri- 
cally-formed animal as a Medusa, with all parts of the 
contractile sheet precisely resembling one another, we 
should expert the lines of discharge composing the hypo- 
thetical plexus to be very numerous, and all very much 
alike with respect to the degree of their evolution For, 
as the symmetrical form of the disk does not require that 
any one set of lines should be used much more frequently 
than any other set, it follows from Mr. Spencer's theory 
that all the lines should more or less resemble one 
another as regards the extent of their differentiation^ 
That is to say, they should all be lines presenting about 
the same degree of lesistance to the passage of a siimulus 
wave, and therefore it should become a matter of indif- 
ference, so to speak, through which particular set of lines 
such a wave takes its course 

There is still another class of facts which to my mind 
makes \ery strongly in favour of Mr Spencers theoiy. 

' Abstract of a Lecture dchvercLl at the Hoyal IiisiUiiuun nn 1 ‘riiljy 
evening, May 35, 1B77 Uy Otorgn j KoinancH, &I A , T L Is , fiic 
Continued frum p a? 1 

J Mr Spencer himself observe*,, "Hie aver.ige equality of Ihe fnrcei lo 
which their butlies (1 f , ihnse of ilie Medusx) are cKposL-l all round is un- 
favourable to tlic forinalion of dislirrcl nmsi Jes and a di'rtmi-t nervous 
hyilrin ” l-'si cbolojiy,' vn| 1 p 533) Althauth lliis siaLcmcni musi nuw be 
moiUhcd so f ir the ganglionic sy icm cl the is umcLmud, 1 do 

noi think iliat ihc anticipation which it emliodios should on this account be 
deemea unwarrantable bo far as it applies to other pans of ilie iivrvous .vslcm 
For althouijh il w true that a MeihiHQ fn a ivhoU is ‘ ‘ exposed all 1 ounri" 10 an 
' average equality of forceH," ii i-* not true ihai the portions ol a 

Medusa are thus equally exposed On ih‘* contrary, the ni iryin of the 
excitable sheet which liiie& the cavity of the bell, occupiei; a nnich inure 
BKposod poEiuun than docs any other part of ihat sheet , and wheihi.r or not 
thiH fart has anything to do with the development of the gaiiglU la the only 
part of the excitable sheet which ik thus peculiarly siuialed, 1 think it is 
obviDni that this part of a Medusa ought to be carefully eacepted in the 
sLaiemeni which 1 have quoted. With regard to all other pam of the 
exciiablB Eheet, liuwever, the atatemoDi is ccrtaiuly correct , and 11 15 only to 
such parii that the considcraiioiu in ihe teat apply -G J R. 


Assuming, as 1 think we are now entitled to assume, that 
the contractile waves are not merely muscle waves, but 
depend for their passage on the progressive passage of 
the stimulus waves — assuming this, the following facts 
become facts of great significance. When the con- 
tractile waves in a spiral strip have become suddenly 
blocked by section, in the great majority of cases, 
such blocking will be permanent — even though the strip 
be coniinously stimulated, whether aiiificially or by a 
single ttnninal ganglion, as represented in Fig 4 . 13ut 
m the remaining cases, after a time that vanes from 
a few minutes to a day or more, the obstruction is 
overcome, and the conLrartiie waves pass forw.ird with 
perfect freedom Now, if 1 had time, I could prove that 
these facts are certainly not to be aLlnbulcd to what 
physiologists term s/wr/c , and, therefore, it seems to 
me that only one hypothesis remains What I have 
recently said about most of the lines of discharge m the 
supposed plexus- being very much alike as regards the 
degree of their differentiation, docs nor, of course, mean 
that all the lines are exactly alike in this respect , for on 
tz pfiori grounds such a state of things would be in the 
last degree improbable Consequently, m conducting a 
spiral section, it must happen that at every snip the 
scissors cut through a number of lines of discharge pre- 
senting v.inous degrees of differentiation , and, such 
being the case, the fact of the sudden and final blocking 
IS presumably due to a wclI-differcntiated line having been 
severed in a part of the tissue where no other line occurs 
of a sufficient degree of differentiation to conduct the 
stimulus forward Now m most instances, as we should 
expect, the blopking so caused is permanent , for it is 
manifest that th** formation of nervous channels, in the 
way suggested by Mr Spencer, cannot proceed at so great 
a rate aa to admit of wholly new lines of discharge being 
esUblished during the life-tinie of a mutilated Medusa, i e,y 
during the course of a few days. Nevertheless, according 
to the hypothesis, some small percentage of cases might 
be expected to occur in which such blocking of the contrac- 
tile waves would only be temporary P'or some cases would 
almost certainly occur in which the rtlations of the highly 
diffeientiated line just destroyed to -fhe more slightly 
differentiated lines in the neighbourhgod of the section, 
would happen to be such that the'^tnore slightly dif- 
ferentiated lines would be very nearly, though not quite, 
able to act vicariously for the more highly diffcjentialed 
line which has just been destroyed (see Fig 4 , where 
the deep line represents the well-differentiated line which 
has just been severed, and the dotted line the Icss-differ- 
entiated one which is still intact). The contractile waves, 
therefore, would in the first instance become suddenly 
blocked at the end of the strip But the molecular, and 
with them the contractile, waves still continuing to pass 
quite up to the end of the strip, and being there always 
suddenly slopped, a rude conllict of molecular forces will 
thus set up in the area where these waves are impeded, 
and each of the forces concerned will seek for itself the line 
of least resistance, Hence, as the successive waves heat 
rhythmically on the area of obslructiun, more or less 
of the molecular disturbance must every tune be equalised 
through those hues of discharge which from the first have 
been almost sufficient to maintain the phys.ological con- 
tinuity of the tissue Theiefoie, according to the hypo- 
thesis, every wave that is blocked imposes on these 
particular lines of discharge a much higher degree of 
Junctional activity tlian they were ever before required to 
exercise , and this greater activity causing in Us turn 
greater permeability, a point will sooner or later arrive at 
which these lines of discharge from having been almost 
become quite able to draft off sufficient molecular motion, 
or stimulating influence, to carry on the contractile waves 
beyond the area of previous blocking. In such instances, 
of course, we should expect to find, what I always observed 
to be the case, viz , that the first contractile waa cs winch 
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pass the barriers are only very feeble, the next stronger, 
the next still stronger, and so on, according as the new 
passage becomes more and more permeable by use; until 
at last the contractile waves pour over the original barrie^' 
without any perceptible diminution of their force. In 
some cases, by exploring with graduated stimuli and 
needle-point terminals, I was able to ascertain the precise 
line through which this eruption of stimulaiing influence 
had taken place , so that altof^clher 1 think these facts 
tend very strongly to confirm Mr Spencer’s theory regard- 


Fil 5 

ing the genesis of nerves ^ I will only add that if this 
interpretation of the facls is correct, we have in them a 
striking instance of the uniformity with which Nature 
works. A scientific theory concerning the evolution of 
iicrvCs, which a year or two ago it seemed impossible to 

‘ As idditinn tl nrnor lhat a v 'ive of itimuHtion may pass uver a barrier of 
Llie kind descnbetl in too Email a (jii Liiiuy lo siart a wave of cnntr'iriion 
Levond the barrier I may menimii Lhe roHuwing facts — In Aurc/tti ihe 
palyuiie is more ^enEirivc to stimulation of the bell than ig ilie bdl-ii‘t'«ue 
iiiclr, Eo that It IS pasAible lo siiniiil'ite the bcll-tisfauc too ('cnlly to ^tart b 
C uniraclile nave m it, aild yet strongly eriuueh In cause wiuhmg motiijn<i of 
rrspniisc! on ihe part of thd polypiic Now, if liy rne.iJiJt of a spiral scluoii of 
the bell the contractile wtVe<> have becciiuc blocked m the nblHiii-shapcd 
sinp, It IS sometime^ puf*^ilile, by sirungly sumulaimg tbii strip, to cause ilic 
wnthing moiinns rtf responst on the part of the polypue — thus showing that 
altlioiigTi the cuiitractilc wavfes are blocked by the ^iral section, the siiinulu<^ 
waves are able lO pa^9 forward Wllh a Etrcngih Eumcienl to enuse rciimnse 
in the pdlypric J m^iv here add ifuc tins Ijcc of ihe contractile waves bemg^ 
EOmeiuneq wholly blocKcd by section before the Stimulus waves are so, would 
appear to exclude, iii Mie ca^i uf ibe Medusa at all events, Kleuicnbcrc’s 
view as lo the fuliciiofts of primitive nerve md muscle beiiip b coded in tne 
same tissue elehicnis (See his work on Jlyxifa ) I m ly also mruliun ih it 
in some cases 1 hkvc observed that the esiablishiuj; of a new line of physio- 
Inj^ical connection ib a more gridu il process than stated in the text lo show 
this I may briefly quote one very inslniciive cane Seven marginal bodies 
having been removed, ihc eighth one continued lo origniale cunlrnclilc wavcE, 
which Luurxed rmiiid the swimming bell as U5 al L now made a radial lut 
hair an inch on one frtJc of the marginal lindy, and extending to the rcnue of 
the swimming-beH The contractile waves were immediatily blocked— ihus 
nhuwing, a.s did a somewhat LimiUr expcnmcni detailed in my hrat Royal So- 
ciety paper (jt ay 0, ' that ihc iDfliicnrc of llie marginal body had previously 
been conimunic>iLcd to the swimiuing-bell fr of*/ ofir in{if only " Bill iii the case 
we are now cnusidcrmg, the discharges of the uiajginai body were slill rendered 
nuparenl by very li>cxl conuanions of a tissue area in the immediate vicinity 
of that body — ilu area, nartiefy, which in the figure (tig G) representing one 
end of the Hlnp ih marked p n Exploration by sunudua now showed that 
general contractile waves could only be started ouIkIJc the area B b In some- 
what more than lialf.m houi' ^fter the operation (during which time the area 
B n contiiiuad to coolract rhythiliiivilly), the gaiiglioDic inHuence for the first 
liine extended from the ared h D to th6 restof the alnp-^the coniruction being 
iherefore gen era] Afler this first «ruptinn of contractiJo influence, there 
succeeded a period of about a minute, during which ihe area n h continued 
to contract independently as before Then another crupUon took place, fol- 
lowed by another period ofrestnered contraction, and so on Next, theu gene- 
ral con ractions became prugressively more and more frequent, and as the 
rhythm always ronttnued the same, whether the contractions were local or 
general, the number of the latter became Increased at the expense of that of 
the former Thus, while at fimt there were twenty or thirty local contrac- 
imn*i between every two general contractions, this proportion gradually fell 
ta fifteen, tcD, five, &c , uLl the numbers bbcame equal, aflcr which ihe 
balance began to incline in favour of the general contraciiona Eventually 
the local coniiactioni ceaxed altogether, and on now excising the mergmal 
body and exploring by stiouilui, i was able to localise very precisely the 
line through which physiulogicil continuity had been eitabluhed between 
n B and the rest of the coniractile atrip This line was a c, aa shown by the 
fact that while stimuUlioD of any other pan of the area n D wai followed only 
by a local conlraclioa at that area, MimulaUDD of the line a c Waa alwaya 
Jollowcd by a general comraciuin — G J K, 


verify, from the fact that it seemed as thoueh the ob- 
servations which would be required to verify it would 
need to extend over thousands of years — this theory is 
now, I believe, bein^ verified by observations which need 
only extend over hours and minutes. The immensely 
protracted history of nervo-genesis upon this planet is 
thus probably reproduced in a greatly foreshortened 
manner m the facta which I have explained , and in- 
conceivable as IS the difference between these two his- 
tories of nervo-genesis in respect of their duration, it is 
nevertheless most probably m respect of 
their duration alone that these two his- 
tories differ. 

I will now invite your attention to 
another species of Medusa, which is of a 
somewhat more highly evolved type than 
A itreliiij2iTid which I have called liaropsis 
indicans (Fig. 7), in allusion to a highly 
intercslmg and important function which 
IS displayed by its ^olypite. This function 
consists in that organ localising, with the 
utmost precision, any point of stimulation 
situateci in the bell. For instance, if the 
bell be pricked with a needle at this 
point (rt), the polypite immediately moves 
over and touches that point, as repre- 
sented in the diagram. If immediately 
afterwards any other part of the bell be 
pricked, the polypite moves over to that 
part, and so on. Now this, you will per- 
ceive, is a highly remarkable function , for it proves 
that all parts of the bell must be pervaded by lines 
of discharge, every one of which is capable of conveying 
a separate stimulus to the polypite, and so of en- 
abling the polypite always to determine which of the 
whole multitude is being stimulated. This localising 
function of the polypite, therefore, shows that the lines of 
discharge must be more differentiated in this species than 
they are in Aurelia j for it shows that vicarious action 
cannot be possible among them in so high a degree ; 
every line of discharge must here have acquired a more 
specialised character, in order that the message which it 
conveys -to the polypite when itself directly stimulated 
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may not be confused with that which is conveyed by any 
other line. 

Now it is easy to be wise after the event ; but the slate 
of things we here observe is just such a state of things as 
I think we should expect to constitute the next stage 0/ 
ncTvo- evolution. It is no doubt a benefit to this Medusa 
that its polypite is able to locabse a seat of stimulation in 
the bell ; for the end of the polypite is provided with a 
stinging ^paralus, and 13 besides the mouth of the 
animal. Consequenily, when any living object touches 
the bell — whether it be an enemy or a creature serving aa 
prey — it must alike be an advantage lo the Medusa that 
Its polypite is able to move over quickly to the right spot, 
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in the one case to sting away the enemy, and m the other 
to capture the prey. Hence I think that nature selection 
would probably tend to convert Imes of discharge in pro- 
miscuous directions, into lines of discharge in definite 
directions — thus developing the function of localisation 
At first, no doubt, this function would be performed only 
in a general and tentative manner (as, indeed, 1 have 
observed in the case of Au?'elta) , but gradually by the 
combined action and mutual reaction of use and survival 
of the fittest, this function would come to be performed 
with ever-increasing precision.* 

This, then, I conceive to be an important step in the 
evolution of nervous systems^foreshadowing as it does 
the principle of co-ordination among muscular move- 
ments, which m all the higher animals is effected by 
reflex mechanisms precisely resembling, as to their func- 
tion, the primitive reflex mechanism we are considering. 
But now another point of interest arises As Spencers 
theory supposes a line of discharge to become more and 
more definite by use, if, for the maintenance of any par- 
ticular function such as the one we are considering, a 
certain line of discharge habitually serves as a line of 
communication between two points of the animal tissues , 
it follows that this line will offer less resistance to the 
passage of a stimulus between these two points than would 
any other line in the organism. Consequently, so long as 
such a line remains intact, so long we should expect what 
we have seen to be the case, viz , that little or no vicarious 
action takes place between it and other lines. But let 
this line be severed, and let there be a number of closely 
adjacent lines, as there must be in this particular instance, 
and should we not expect, both from Spencer’s theory and 
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from our knowledge of Aurcha^ that at some such grade 
of nervous evolution as Tuirojisis presents, the stimulus 
should be able to escape from the severed to theunsevered 
lines ? And this I find 10 be the case. For if a small cut 
be introduced between the base of the polypite and the 
seat of injury in the bell, the polypite is no longer able to 
localise the seat of injury, although it still continues to 
perceive, so to speak, that injury is being applied some- 
where. For instance, if a short cut be introduced as here 
represented at b c, and you prick the bell anywhere below 
the cut, as at d, the polypite, instead of immediately 
applying its extremity to the exact spot that is being 
stimulated, now actively dodges about first to one part 
and then to another part of the bell, as if seeking in vain 
for the offending body, which, however, it cannot succeed 
in finding. Now I explain this marked change in the 
behaviour of the polypite by supposing that the wave of 
stimulation in this case runs along the habitual line of 
discharge till it reaches the cut , and that being there no 
longer able to pursue this habitual line of least resistance, 
the wave of stimulation escapies into the adjacent lines, and 
so spreads all over the belL Hence a number of conflict- 
ing messages are simultaneously delivered to the polypite, 
which therefore executes the random movements ( have 

^ It may be here obierved that Mr. Spencer, in his theory of nervo-genciip, 
eepreuly supplementH his Iwpothasis u to the direct inQuence of u*e, with 
ibet M to the indirect iunuenoe of natural lelecuoa (Sec " Hiology,’' 
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described — each of these movements being presumably 
determined by the relative degree in which now one line 
and now another takes part in conveying the scattered 
stimulus. 

And now for another expectation to be realised. We 
should expect that the higher degree of specialisation 
which in these lines of discharge prevents vicanous action 
so long as the lines are undivided, should have the effect 
of rendenng such vicarious action as we have seen to 
ensue when the lines are divided, less easy than it is in 
Aurelia^ where the specialisation of the lines being less 
pronounced, vicarious action among them is presumably 
more habitual. And such 1 find to be the case ; for while 
in Aurelia^ as we have seen, stimulus-waves continue to 
zig-zag round and round the ends of almost any number 
01 overlapping cuts, in Ttaropus two or three such cuts 
are sufficient to destroy, not only the localising, but also 
the random movements of the polypite — the latter then 
remaining passive, because ihe stimulus-waves are wholly 
blocked. 

And lastly, before leaving the case of Tiaropsis indicam^ 

I should like to mention the noteworthy fact, that although 
the polypite IS able to perform the intricate ganglionic 
function of localising any seat of stimulation in the bcl], 
no signs of ganglionic struiture can be detected with the 
microscope. Moreover, a portion of any size that is re- 
moved from the polypite continues to perform the localis- 
ing function in just the s.ame way as does the entire organ. 
In other words, this localising function, which is so very 
efficiently performed by the polypite of this Medusa, and 
which, if anything resembling it occurred in the higher 
animals, would certainly have definite ganglia for its 
structural correlative, is here shared equally by all parts of 
the exceedingly tenuous excitable tissue that forms the 
outer surface of the organ. The case of the incipient 
ganglia of the polypite thus resembles that of the incipient 
nerves of the bell in this respect— that in both cases 
obvious signs of characteristic function are displayed 
before any corresponding signs of structure can be dis- 
tinguished. Nerve- cells, therefore, no less than nerve- 
fibres, are thus shown to have their first beginnings in 
dififerenliations of protoplasmic substance which are too 
refined for the microscope to analyse 

There is one other species of Medusa about which I 
should like to say a very few words, because it presents a 
still higher grade of nervous evolution than Ttarop ns. This 
IS Sarsia (Fig 8), a Medusa in which the lines of discharge 
have in some places become si far differentiated as to 
admit of being actually seen, and are therefore entitled to 
be called nerves. All round the margin, and likewise along 
the course of the radial tubes, these, the earliest visible 
nerve-fibres in the animal kingdom, may be traced And 
as we might anticipate, the advance of structure which is 
implied by an invisible “line of discharge^' becoming a 
visible nerve-fibre, entails a corresponding advance of 
function In the first place, the rate at which a stimulus 
travels seems to be much greater along these fully-evolved 
nerve- fibres than it is in ihe more rudimentary nerves or 
lines of discharge in Aurelia In the next place, this 
greater differentiation of nerve-tissue renders the nervous 
connection between any two parts of the organism much 
more definite, and therefore vicarious action less promis- 
cuous, than we have seen it to be in the other jelly-fishes ; 
so that, for instance, a tentacular wave in this species may 
be blocked by a single short cut through the margin of 
the bell. Lastly, it is in this species that 1 was first able 
to perceive any unequivocal evidence of co-ordination 
among the marginal ganglia. In all the other species of 
Medusae the margin^ ganglia appear to act independ- 
ently of one another ; but in this species, where the mar- 
ginal ganglia are first seen to be united by a visible 
nerve-fibre, they always act in concert. So much, indeed, 
IS this the case, that the animal is able to steer itself in 
any required direction, as proved by the experiment which 
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I described last yeafi whereby individuals of this species 
were shown to have the power of following a moving 
beam of lif^ht round and round the vessel in which they 
were contained i may also remark that individuals of 
this species present much more nervous energy than 
those of any other species of Medusx which I have had 
the opportunity of observing 

I have now, ladies and gentlemen, communicated some 
of the points wherein my work has tended to elucidate 
the early stages in the evolution of nerves and nervous 
systems And these arc just the stages concerning which 
elucidation is most required When once nerve-fibres 
and nerve-cells have been fully evolved and arranged in 
the form of simple reflex mechanisms, the subsequent 
history of their evolution into compound nervous systems 
IS readily intelligible "I'he principles on which this higher 
evolution is effected are throughout the same, and result 
essentially in establishing ever moie and more advanced 



degrees of integration. Compare, for instance, the ner- 
vous systems of an earth-worm, a centipede, an insect, and 
a spider , and observe the progressive fusion of ganglia 
which has taken place. 'I' he progressive centralisation 
which is thus effected is no doubt ultimately due to natu- 
ral selection, if not exclusively, at any rate in large part, 
for this increasing consolidation of the reflex mechanisms 
must be of great benefit to the organisms which present 
it — serving as it docs to rendei possible muscular move- 
ments ever more and more varied and combined. In 
the vertebrated senes of animals the evolution of cen- 
tral nervous matter consists chiefly in adding to the size 
of ganglia by increasing the number of their ultimate 
nervous elements, nerve-cells and nerve-fibres. This 
progressive increase in the size of ganglia is especially 
remarkable in the case of the cerebral hemispheres. Now 
the cerebral hemispheres are the ganglia which we know 
to be the exclusive seat of the intellectual faculties \ and 
their progressive increase in bulk as we ascend through 


the animal scries, is undoubtedly Co be regarded as the 
structural correlative of that progressive advance of the 
intellectual powers which is so conspicuously apparent as 
we ascend from the lower animals to Man. 

And now, in conclusion, I should like to observe, that 
even in this the highest product of nervous evolution— 
the supreme ganglia or cerebral hemispheres of Man — 
not only do we still encounter the same fundamental con- 
stituents of structure as we observe in all other ganglia; 
but the cells and fibres in the brain of a man do not 
differ in any marked degree from the cells and fibres in the 
ganglion of an Aurelia Theic is, however, a prodigious 
difference in the product of their operation. When ordi- 
nary ganglion cells discharge their influence, the result is, 
as wc have seen, a muscular contraction , but when 
cerebral cells discharge their influence, we of to day can 
have no doubt that the result is a mental change And 
although we freely acknowledge that we are here standing 
on the border-land of insoluble mystery, we are not 
afraid to assert with confidence, that in the amazing com- 
pliexty of the brain's structure — amid those millions on 
millions of interlacing cells and fibres — we have the 
physical aspect of all those relations, which in their 
psychical aspect wc know as thoughts and feelings. Do 
you think that this sounds like materialism? I am not 
here to night to discuss that point ; but 1 may observe in 
passing, that even were I able to tell you the particular 
cerebral elements which I now use in expressing this state- 
ment to you, I should be just as much or just as lillle on the 
way towards proving materialism, as I am when I tell you 
that a blow on the head produces insensibility. Science 
can never go further than common sense in proving 
any necessaiy connection to subsist between mind and 
matter , for all that science can ever do is to ascertain 
numerous details with regard to such connection as un- 
doubtedly does exist, and which, as a matter of daily 
experience, common-sense has already and completely 
recognised, However, materialism or no materialism, it 
is manifest that the facts being what they are, Mr. 
Spencer's theory as to the genesis of nerves must not be 
allowed to stop short just where its presence is most 
required, As we have seen that the cerebral hemispheres 
of man resemble all other ganglia in structure, we cannot 
hesitate m concluding that if Mr, Spcncei^s theory is valid 
in explaining the genesis of nerves in general, it can be 
no less valid in explaining the genesis of these supreme 
ganglia in particular. And as we have every reason to 
believe that the functional operations of these supreme 
ganglia arc inseparably associated with our thoughts and 
feelings, we are driven to the yet further conclusion, 
that if Mr. Spencer's theory is of any validity at 
all, our possible as well as our actual thoughts 
and feelings are determined by the strictly physical con- 
ditions under which molecular waves of stimulation 
course through the structure of the brain. So that in 
this Spencerian hypothesis of lines of discharge becom- 
ing more and more definite by use, we have a physical 
explanation, which is perhaps as full and as complete as 
such an explanation can ever be, of the genesis of mmd. 
From the lime that intelligence first dawned upon the scene 
of life, whenever a new relation had to be established in 
the region of mind, it could only be so established in virtue 
of some new line of discharge being excavated through 
the substance of the brain. The more often this relation 
had to be repeated in the mind, the more often would 
this discharge require to take place in the brain, and so 
the more easy would every repetition of the process 
become ; until at last the line of discharge grows into a 
nerve-fibre, and becomes the inherited property of the 
race. Thus it is, according to the theory, that there is 
always a precise proportion between the constancy with 
which any relations have been joined together during the 
history of intelligence, and the difficulty which intelligence 
now experiences in trying to conceive of such relations as 
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disjoined. Thua it is that, even during the history of an 
individual intelligence, "practice makes perfect," by fre- 
quently repeating the needful stimulations along the same 
lines of cerebral discharge — so rendering the latter even 
more and more pcimeable by use. Thus it is that a 
child learns its lessons by frequently repeating them ; 
and thus it is that all our knowledge is accumulated In 
a word, if, as has been truly said, "man is a bundle of 
habits,” wc have in Mr Spencer's theory of nervo-genesis 
A physical explanation of the fact. And forasmuch as it 
IS upon this theory that Mr. Spencer may be said to 
found that great monument of modern thought — his 
" Principles of Psychology,'^ I cannot but feel that 
one of the most important bearings which my work 
on the Medusae has had, is that of supplying facts 
which tend to substantiate this theory — and this at a 
time when it seemed as though the theory could never 
have other than a prion considerations for its sup- 
port hut if my inteipretation of these facts is correct, 
this important theory is now receiving inductive verifica- 
tion from a most unexpected source. At first sight no 
two organic structures could well seem to have less in 
common than the swiniming-bell of a Medusa and the 
brain of a Man , nor could anything seem more unlikely 
than that a great psychological theory should derive sup- 
port from the study of polypes, where the very existence 
of a nervous system has only just been discovered. But 
here again, I believe, vve may discern the uniformity of 
Nature , and while watching the passage of the waves 
of stimulation m the contractile strips of Aitr^iia—now 
passing freely, now stopped by an excess of resistance, 
and now again forcing a passage, — 1 have felt that I 
was probably witnessing, on the lowest plain of nervo- 
genesis, that very same play and counter-play of forces, 
which, on the highest plain of ncrvo-gencbis, invariably 
accompanies, if it does not actually cause, the most in- 
tricate reasoning of a Newton, the most sublime emotion 
of a Shakespeare, the most imperious will of a Napoleon, 
and the most transforming thought of a Darwin • 


ATOMS AND EQUIVALENTS 

I N the Compfij, Ttjufus for the month of May and June 
there is a senes of communications by Messrs Wurtz 
and Beithelot containing a discussion of their respective 
views as to whether chemical changes should be expressed 
by elements in equivalent proportions or whether the 
more modern system of atomic weights should be 
employed 

In the first communication, which is made by M. Wurtz, 
he remarks on the discrepancy evidently existing between 
his idea and that of M Deville, " who has criticised him 
in cT former number of the journal," on the law of volumes 
of Gay-Lussac He advances in support of the atomic 
argument, that free hydrogen may be regarded as a com- 
bination of two atoms of hydrogen, the peculiar reaction 
of hydrochloric acid on hydride of copper and in the 
case of oxygen with oxygen the reactions discovered by 
Thenard and Brodie of peroxide of hydrogen on certain 
oxides. He maintains that the molecular conceptions 
with regard to bodies in ihc free state are further upheld, 
in the case of nitrogen by the formation of nitro and 

' lliroughout the lecture of which ihe above is a preUy full abstract, I 
have aEEOciatecl Mr Herberf Sprncer’!ii theory oT ncrva-geii':sis with hiii 
Dame exclusively To avoid mi prehension, therernre, 1 append this 
note to iLtnie thnl I Am not ignorant ot the Tact that ihe Loeory in qucsrioii 
hna occurred to other thinkers as well as to the great kn^li^h phijosopher 
Moreover, I am i^uilc aware that even if this theory of ncrvo-gi:neMS had 
never been enunciated rl by any speculative thinker, Fome such theory 

would certainly have been devised a by any workiiig physioloflist 

of moderate capacity who jni^ht happen to observe sulJi f iLla .ts are 
above deUdeii But considcruif^ that Mr Spencer claboraieil tha theory 
deductively, and that he did so in a much more thorough and lumstaking 
maDver than had ever been done before', icon'iidenng, too, that he liaa given 
the theory so elaborated such n prominent place in his system of objcciive 
psychology! I have not he^tatea to descriln this theory ai bemg pre-eiui- 
ncntly » pr^uct of his authorship — G J, R. 


dinitro compound and In the case of carbon by the con- 
sideration of organic chemistry when examined according 
to the theory of Kekuld of the grouping of several carbon 
atoms m the same molecule. After discussing the law of 
Gay-Lussac as applied to the gaseous compounds of 
hydrogen with chlorine, oxygen, and nitrogen, he remarks 
that what results from the previous discussions on this 
matter, is, that the system of expressing chemical reac- 
tions by equivalents which prevailed about 1840 over the 
atomic notation of Berzelius, has not taken into proper 
account the discoveries of Gay-Lussac on the combination 
of gases with each other ; and consequently, that the 
maintenance of this principle in the discussion of chemical 
phenomena would cause a serious obstacle to the 
advancement of the science, 

M. Berthelot on behalf of those who, like himself, retain 
the method of writing chemical changes by equivalents, 
as opposed to the atomic notation, in replying to this first 
communication of M. Wurtz, states that he does not 
think the matter to have the same importance which the 
latter seems to attach to it. He considers that the 
progress of chemical science is not entirely subordinate 
to a change of notation which does not strike at the 
foundation of the science as it had done a hundred years 
ago to the pneumatic chemistry of Lavoisier, He thinks 
that at the present day the truths are so general that all 
the laws may be expressed to a certain extent by both 
languages with equal clearness and precision. With 
regard to the view put forward by Wurtz, that bodies in 
the free state arc composed of two atoms, and in support 
of which view he has mentioned the reactions of 
hydrochloric acid on hydride of copper, and peroxide of 
hydrogen on oxide of silver, CugH + HCl = CuCla+ HH, 
and AggO + HgO^ = Agg-}- H^O + OO M IJertheloi 
deems the explanation given by M. Wurtz mere assump- 
tion, without sufficient proof, tending to prevent a true 
understanding of the real cause of the reaction. He also 
considers that the true explanation might be found in and 
explained by certain thermical considerations. 

M. Berthelot passes next to a criticism of the atomic 
method of expressing the reactions of certain metallic 
salts with each other, and complains of the doubling of 
the equivalents of certain bodies, such as CaCljj, which 
he thinks makes an unnecessary complication in the 
expression of the reactions, and gives as an instance the 
reaction of ceitain nitrates with chlorides. By the system 
of equivalents, he maintains they might be expressed by 
one reaction — MNOg + M^Cl =■- MCI + M'NOg — but that 
by the atomic notation four different and distinct reactions 
are necessary to express their decomposition. 

M Berthelot then alludes to the confusion he thinks 
has arisen between the words law and hypothesis, in the 
acceptance of Avogadro's law In this case he maintains 
that Avogadro and Ampi^re have enunciated, not a law, 
but an hypothesis, in saying, " AU gases contain the same 
number of molecules in the same volume," having, in 
reality, nothing by which to conceive the idea of a mole- 
cule. On the other hand, he thinks the proposition, 
" The densities of gases or vapours arc proportional to 
their equivalenls,” being deduced from two orders of 
properties observable by experiment, may be regarded as 
a true law Partisans of the atomic notation have, he 
considers, substituted for this the proposition, " Molecules 
of simple gases contain the same number of atoms,” and 
he complains that (;hey thus introduce two hypothetical 
notions, that of the molecule, and that of the atom. On 
the other hand, supporters of the system of equivalents 
say, Equivalent weights of simple or compound bodies 
occupy the same volumes , ” or the volumes are to each 
other in the simple ratios, 1, 2, 3, 4, &c., thus . — 

£ equivalent of oxygen occupies i volume. 

I „ Cl, H, or Hg occupies 2 volumes 

1 „ HCl occupies 4 volumes, &c. 

M. Wurtz, on the other hand, replaces the above by the 
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statement, "All gases contain the same number of mole- 
cules the molecule may then be formed — 

It may be by i atom, as Hg, Cd, &c. 

„ 2 atoms, as H, Cl, O, &c. 

„ 3 •> >• Ozone 

II 4 II II * ^1 A, &c. 

What is there in this, M. Derthelot asks, more logical than 
in his own method ? or in what may it be allowed to con- 
stitute a modern chemistry in distinction to that of 
Lavoisier and of Gay-Lussac ? 

In answer to M Berthelot, M, Wurtz discusses in a 
further communication the thermic considerations brought 
forward by the former in his explanation of the 
reciprocal reactions already alluded to of hydride of 
copper with hydrochloric acid and peroxide of hydrogen 
with other peroxides M. Wurtz, although acknow- 
ledging the value of these considerations, considers the 
reasoning incomplete, by merely saying that hydride 
of copper 15 an endothermic compound , it would be 
necessary to prove in addition why such bodies, having a 
greater capacity of heat than their constitLicnt elements, 
can be formed or exist at all He maintains that his 
own ideas admit of the intervention in the thermic con- 
siderations relative to the formation of such bodies as 
peroxide of hydrogen, ozone, chlonde of nitrogen, &c , 
the work done in doubling the molecules of oxygen, O^, 
chlorine, Clg, and nitrogen, Nj, , this work causing an 
absorption of heat. He brings forward the ideas of M. 
Favre regarding the formation of bodies with an absorp- 
tion of heat and alludes to the idea of this latter chemist 
of representing free oxygen as and nascent oxygen as 
O, the latter being more active in consequence of being 
supplied with more heat from what he calls the " segre- 
gation "of the molecule. M. Wurtz concludes that the 
thermical reasoning instead of being opposed to the 
atomic conception materially assists it 

In passing to the further objections made by Berthelot 
to expressing the reaction of potassium and hydrochloric 

2HCI+ = 2(KC1)+ H„ 

M. Wurtz explains it as a necessity to render it comparable 
to the reaction — 

2HCI + Zn -ZnCla'+Ha, 

this representing 63 5 of zinc or two equivalents, having 
doubled the equivalent of zinc, as also of certain other 
metals for two reasons firstly, to allow them to accord 
with the law of Dulong and Petit ; and secondly, to 
satisfy Avrogadro's law. M Wurtz evidently considers M. 
Berthelot in the position of almost wishing the abolition 
of Dulong and Petit's law, and explains that although the 
product of the specific heats into the atomic weights may 
not always prove rigorously constant, still they are suffi- 
ciently near, it being difficult to obtain one and the same 
metal under conditions strictly comparable He wishes 
therefore to retain the law of Dulong and Pent as a check 
for the determination of the atomic weights. The notation 
of equivalents, he thinks, contains certain inconsistencies, 
and complains that no direct response has been made by 
its upholders to this point, which is really at the foun- 
dation of the discussion ; they have only objected to 
atomic notation as introducing vexatious complications 
in expressing the reactions of mineral chemistry. 

To M. Berthelot's reproach that he has confounded the 
notion of a hypothesis with that of a law, M. Wurtz 
replies in the following sentence " Je le remercie de 
ceite Ici^on de philosophie ; mais je ne crois pas en avoir 
besom." He admits, for his own part, his knowledge that 
the notion of atoms and molecules is only a hypothesis, 
one which it is allowable to make on the constitution ot 
matter, and essentially dependent on another, that of the 
existence of the ether. M. Berthelot believes the atomic 
hypothesis ill-founded, as atoms and molecules have 


never been .<iecn, but for the same reason it would be as 
difficult to imagine the ether. To reject this latter hypo- 
thesis It would be necessary to adopt that of continuous 
matter of difTencg degrees of density filling aJl space, 
and M Wurtz repeats that chemical notation, the point 
in question, is independent of such hypotheses. 

The notion of atoms and molecules would have to be 
replaced by that of infinitely small vibrating masses, and 
at the basis of the notion of equivalent quantities lies the 
same idea of finite particles. What is really necessary is 
the choice of exact numbers to express the relative weights 
of these particles by whatever name they may be called ; 
according to M Wurtz they are of two orders isolated, 
he calls them atoms ; combined, molecules Is this, he 
asks, an ill-defined idea ? 

In a discussion like the present, which has existed for 
so long, and which doubtless will still be continued, it is 
extremely difficult to balance accurately the arguments 
used by the upholders of the different theories. Although 
many and forcible reasons have been brought forward by 
both contending parties, we fear that no final victory has 
been gained by either side. M. Berthelot objects to the 
idea of molecules and atoms, but he evidently does not 
wish to exclude entirely imagmalion and hypothesis from 
scientific reasoning, and deems, as is probably the case, 
that ihe fundamental conceptions of the two chemical 
schools may not differ so much in that matter as perhaps 
M Wurtz at present imagines 

The point on which the real difference seems to exist is, 
in perceiving the tiue importance of such representative 
conceptions, and placing them m the position they should 
occupy in human knowledge J M. T. 


rn/L GREENLAND FOEHN ^ 

O NE ol the chief peculiarities of the meteorology ol 
the Arctic regions, and particularly of West 
Greenland, is the gre.it variability of the temperature in 
the cold part of the year There may not only be a very 
considerable variation in the average monthly temperature 
from year to year, but sudden changes from the severest 
cold to fresh weather, and vice versd^ often occur several 
times in the couise of the same month 

Dr. Pfaff has carried on meteorological observations 
at Jdcobshavn for twenty years, and these show that the 
average temperature of 1872 was —87° C, and of 1863 
- 31 6®, a difference accordingly of almost 23" — an almost 
inconceivable variableness to us West- Europeans , being, 
for instance, nearly as great as the diHerencc between the 
coldest winter month and the warmest summer month at 
Copenhagen within the same period. The observations 
referred to also exhibited the most remarkable instances 
of daily variations In February, i860, the thermometer 
rose ori three different occasions more than 25” C. in the 
course of twenty-four hours. 

These singular and sudden rises of temperature almost 
always stand in connection with a veering of the wind to 
south-east and east. It may appear very surprising, that 
the temperature rises with the wind blowing from the high 
land in the interior of Greenland, which is covered with 
eternal snow and ice. We need not, therefore, be 
surprised that old authors have endeavoured to explain 
this phenomenon by supposed volcanoes in action, or 
even oy a comparatively very mild climate in the interior 
of Greenland — an hypothesis which it is, however, quite 
impossible to maintain on meteorological grounds. For 
every continent in high latitudes must necessanly, from 
the radiation of heat, be colder in its interior than at the 
coast where the sea makes the climate milder. 

A glance at the map shows that Greenland lies between 
regions of the earth where, especially in winter, the 
temperature is exceedingly different, To the west and 

■ Ab&tract of » puper by HolTRieyer in ihe Daniih Geo^phical Soclety'l 
Joumai^ Fort I , iranHlatediiom Naturwn of June, 1B77 iChrlbtiqaiB) 
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south-west there occurs at this season of the year in 
labrador, the Hudson's Bay territories and the Arctic 
Archipelago^ so great a fall of teniperaturei that the mean 
temperature of January sinks from —20” to —35“ C. ; to 
the east and south-east, on the contrary, the Gulf Stream, 
even in mid-winter, maintains the temperature in the 
Atlantic at from o'’ to 5" C , so that the supenncumbenl air 
can scarcely be supposed in general to be cooled under the 
freezing-point. Lying between such opposite varieties of 
temperature, the climate of Gieenland must necessarily 
be in a high degree defiendent on the prevailing direction 
of the wind at every particular period ; all winds from 
south by west to north-east may bring comparative cold, 
but cast and south-east winds, on the contiary, heat, and 
this ought specially to hold good of the south-east wind, 
both because it comes from the warmest part of the 
neighbouring Atlantic Ocean, and also because it has the 
shortest way to travel over the ice-deserts of the interior 
to reach the western coast. The character of the winui 
in Greenland will therefore certainly depend on whether 
the south or the east wind has prevailed during the course 
of It." 

These explanations go a great way indeed, but still aic 
not altogether sufticicnt Thus, when at Jacobshavn, 
shortly before July, 9'' C. of heal arc iccordcd during a 
south east storm, while the normal temperature is — 12" C ; 
this high tcmpei atiric cannot he dei i\ i. d alone fioin the 
Atlantic nearest in the south-cist to (Greenland , for it is 
quite improbable that the air could have so high a tem- 
perature at this season, and even if it may be supposed to 
pass over Greenland m the short space of eight to ten 
hours, it must by the way suffer a gi eater or less cooling 
by contact with the cold ice masses. Indeed if we go 
down to South Greenland we will there, m the month of 
December, be able to observe over 14° C. of heat, a tem- 
perature which we cannot simultaneously find in the 
Atlantic much neaicr than at the Azores, and it cannot 
be supposed that the air has travelled from these islands 
to Greenland with ils temperature unchanged." 

“ There arc also other pioperties, besides its high tem- 
perature, which specially characterise the south-east 
wind in Greenland. Lor iL appears always to be very 
dry ; the snow melts away from the low country without 
any running water being visible. The storm begins first 
on the mount am- tops, where the snow is seen whirling 
high in the air, and then it afterwards works it«:elf down 
in the fiord valleys." 

These relations drew the writer’s thoughts to other 
regions of the earth On the northcin slopes of the Alps 
a stormy southerly wind sometimes begins to blow very 
suddenly, which, from the snow- covered summits, hurls 
itself with irresistible force through the valleys which lead 
towards the north, and throws the Alpine lakes into 
frightful commotion This wind, which is named Foe/in, 
has, although it comes from a snowy region, an unusual 
warmth and dryness. I’rof Dufour has shown that 
during a Foehn which raged during the 24th and 25th 
September, 1S66, the temperature was 6' to 9" C. over the 
normal in northern Switzerland j indeed at the town of 
Zug, although it lies 440 metres above the level of the 
sea, the temperature was higher than it was at the same 
time both north and south of the Alps. The unusual 
heat and dryness of the Foehn is also shown by the cir- 
cumstance that the boundary of the snow in the valleys is 
seen to have receded very considerably when the storm 
subsides; it is therefore called, on that account, "the 
great snow meltcr." 

At the same time that the southerly wind is found as a 
warm and dry Foehn on the northern side of the Alps, 
there blows^ on the other hand, on the southern slopes of 
the mountains a humid sirocco, generally accompanied 
by an enormous fall of snow. . ^ 

Several years back Dr. Hann, of Vienna, solved Lln^ 
enigma in a highly satisfactory way. 


We know that the pressure of the atmosphere decreases 
upwards ; when, therefore, a mass of air is forced by any 
cause to raise itself from the surface of the earth to a 
certain height, it will be subjected to a constantly 
diminishing pressure, and will accordingly expand, but as 
every expansion is a woik which is accompanied by a 
consumption of heat, the iir is cooled as it rises. As long 
as the ( ooling is not grcatLi- than that the air can retain 
its watery vajiour, the heat will, .according to calculations 
which have been confirmed by ohsei vations, diminish 
almost exactly i" C for every 100 mciies the air rises. 
On the other hand, if the dew-point is exceeded, so that 
the watery vapour forms clouds, lain, or snow, the 
moisture will pass from the form of vapour to the fluid or 
solid state, whereby the combined heat is set free The 
cooling from this moment proceeds much more slowly, 
and it may, within the limits of which we have experience, 
be stated as about y C for every ico metres. 

When a mass of air, on the contrary, sinks towards the 
surface of the earth, it comes under higher pressure, is 
compressed, and consequently heated Its temperature 
will rise more and more above the dew-pomt, and moisture 
wall, with continually increasing case, be held dissolved m 
the state of vapour. The heating during the whole 
descent will be i" C. for every 100 metres. 

These physic d laws cxpl iin the properties of the Foehn, 
The air comes from the JMeJitcrrantan saturated with 
moisture, anti passes over the summits of the Alps 

" Leaving out of consideration the cooling which goes 
on by the way, partly by radiation, partly by contact with 
mountain masses, a simple calculation will give the result 
that the temperature of a south wind will be about as many 
half degrees Centigrade higher at the north foot of the 
Alps than at the south foot, as the height of the mountain 
chain contains hectometres, for it is lowered half a degree 
for every loo metres ascent, but raised one degree for 
every 100 metres descent ” 

These phenomena repeat themselves on Greenland 
The writer sketches in detail a Foehn period which lasted 
eighteen to twenty days in the end of November and 
beginning of December, 1H75 Jacobshavn was then for 
quite eight days warmer than Noilh Italy Upcrnivik, 
which hes about 10° to the south of the English North 
Pole Expedition's wintering station, was during the dark- 
ness of the Polar night warmer than the south of France. 
Unfortunately all direct observations from the unin- 
habited east coast ot Greenland and the nearest parts of 
the Atlantic arc wanting , but it may, however, be shown 
that during the period referred to a strong south-east 
wind blew from the sea over the land For the so-called 
Buys- Ballot law in its simplest form teaches that the 
wind always blows so that it has the greater pressure of 
the atmosphere on its right, and that the more unequally 
the pressure is distnbuted the greater is ihe velocity of 
the wind Now just during the days in question the 
baroinetei was much higher in Iceland than at Davis 
btraits. Over ihe tract lying between these places there 
had thus prevailed a strong south-east wind. 


NOTES 

Our of above ninety candidatCB, Mr. James I'^dward Henry 
Gordon, B A , of Cams College, Cnmbridge, has been selected 
by the Council of the British Association to be recommended 
to the Association as Mr. GufTith’s successor m the important 
position of Assistant Secretary. 

TilR fiftieth Vdrsamviluft)^ dentschcr Naiurforseker und Aerxie 
takes place at Munich on September 18-22 The following is 
the general programme ■ — Sept 17, evening : Social gathering m 
the Urge saloon of the Rathhaus 18 General session m the 
Odeon , nddresa of welcome from Dr, v. Pettenhofer, addressee 
\sy Prof. Waldeyer, of Straasburg, on ‘*C. v. Baer and hi$ 
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Imporlafice in the Iliitory of Evolution,” and by Prof. HacVeJ, 
of Jenn, on “The Present Theory of Evolution m its Relations 
to General Science’^ ig , Sessions of the sections 20: 
General session , addresses by Prof TBchermaW, of Vienna, oO 
“ llie Early History of the Earth , ” by Prof Klebs, of Prague, on 
“ The Changes in Medical Theories during the Last Decade , ” 
and by Dr Neumayer, of Hamburg, on "The Relations of 
Meteorology to Every-day Life ” Afternoon ■ Visits to the 
scientific collections. Evening “ Kellerfesl ” 21 Sessions 

of the sections 22 . Addrcs'ics by Dr Ave T.allemant, of 
LiibecV, on “ Animal lafe on the Amazon , ” by Prof Gunther, 
of Ansbacli, on ” The Latest Researches m the Mathematico- 
Historical Department ; ” and by Prof Virchow, of Berlin 
Expedition to the Stornburger See. 

The forty-fifth annual meeting of the British Medical Associa- 
tion was opened on Tuesday at Manchester A general meeting was 
held in Hie concert-hall, when the president, Ur, de Bartolome, 
of Shelfield, delivered an address. Dr Wilkinson, of Man- 
chester, was elected president for the ensuing year In the 
evening a reception by the president of the Association and 
the Senate and Council of Owens College look place at that 
institution 

Tlir annual congress of the Royal Archa?olQgical Society of 
Great llritam and lidand was opened at Hereford on Tuesday 
After a public leception 111 the library and the presentation of a 
congraliilatoiy address, (he Bishop of lleicford, the local presi- 
dent, formally opened the proceedings. .Sir Gilbert Scott deli- 
vered a lecture on the cathedral, ami afterwards, in the ca'hedrnl 
itself, a historical and architectural description of the fabric 
On the same day the annual meeting of the Cambrian Archeo- 
logical Association was opened at Carnaivon, under the presi- 
dency of Lord Clarence Paget The inaugural address was 
delivered by Prof Babbington, who dwelt on the great advance 
of archieological science in North and South Wales. The 
Bishop of St Asaph was elected president for the ensuing year, 
and the lion J (i Wynn, hon secretary for Noith Wales. 

As we announced some weeks ago, the fifih periodical inter- 
national Congress of the Medical Science.s Lakes place in Geneva 
on the gth to the i5Lh September jtrounnD Among other sub- 
jects to be treated, we note — InfliiMice of alcohol on mental 
disease, Influence of immigriiUon from the country to towns, 
tuberculous on the mount uns and the Mediterranean coast, 
physical characters of the electric discharge of the torpedo, 
cerebral localisations, cause of sleep, functions of the spleen, 
physiological antagoniim 

The German Anthropological Society holds its eighth annual 
congress at Constance on September 26 

Tjie death is announced of Mr. Robert Were Fox, F. R,S , 
of Falmouth, In his eighty-eighth year. Mr. Fox is known as 
the author of various observations, especially in connection with 
geology and mining Early in the century he made important 
observations on the ratio of the decrease of temperature m the 
earth, and at a later period published various papers m con- 
nection with magnetism and electricity. Mr. Fox was widely 
known among men of science, and universally respected 

The honour of knighthood is to be conferred on Vice-Admiral 
Erasmus Ommanney, C B , F R S , Vice-Admiral Edward 
Augustus Inglefield, C B,, F.R.S., and Rear-Admiral George 
Henry Richards, C B , F R.S., the late Hydrographer to the 
Admiralty. 

A NUMBER of German scientific men have united to form a 
committee for the purpose of collecting a sufficient sum to erect 
a Btatae of the lately deceased botadtst, Alexander Broun. 


In the House of Commons, on Tuesday, Mr. A, Egerton 
stated that the papers relating to the transit of Venus were in 
the hands of the printers, and he hoped that it would not be 
very long before they were in the hands of members. 

In connection with Capt, Howgate’s proposed polar colony, a 
preliminary expedition m the U S schooner Florence was to 
start from New London on July 25, under the command of Capt. 
Tyson, of the Polarts The object of the expedition is to engage 
a dozen Esquimaux families to be conveyed to Robeson btraits 
by the colonial expedition, to purchase dugs, native sledges, and 
a supply of clothing The place uf meeting appointed is Disco, 
where the colonists from America, it is hoped, will arrive early 
next spring, 

A LETTER has been received by Dr. G Bennett (now m 
London) from Signor D’ Albertis, dated Somerset, Northern 
Austialia, May, 2, 1877, in which he says, '* I am ready to start 
for the Fly River, New Guinea, and intend to leave in the steam 
launch Nrva to-morrow morning, if the weather is fine. My 
crew consists of five Chinese, three South Sea Islanders, and an 
engineer. I shall write to you whenever 1 have an opportunity.” 

From July i to July 14 a Dutch pilot schooner, which was 
fitted out for the purpose, made a short cruise through the 
North Sea, having on board five gentlemen, all members of 
the Netherlands Zoological Society, who completed a senes ot 
about forty dredgings in different localities Heligoland was 
the farthest point reached m a nouhern and eajitern direction 
There seems to be good reason to be satisfied wuh the results 
which at this moment arc being worked out at the Zoological 
Summer Station erected at Flushing for the season of 1877, 
That youthful establishment was represented on board by three 
of its committee members, Drs Horst, Hnek, and Hubreebt 
The vessel had been put at their disposal by government 

Thkkl will be arranged at Havre on the occasion of the 
forthcoming session of the Trench Association for the Advance- 
ment of Science, an Archxological and Geological Exhibition 
of Normandy It will be divided into six sections, one of them 
relating exclusively to prehistoric ages 

Dr Sai hs, who was sent to Venezuela by the Berlin Academy 
of Sciences, for the purpose of studying the electric eel in its 
native haunts, and whose progress we have already chronicled, 
has now returned, after an absence of ten months, with a rich 
store of valuable observations, which will shortly be laid before 
the academy. 

Prof Fredrick Waiilc.ren, who has occupied the chair of 
zoology for twenty years in the University of Lund, died during 
the past month m his fifty-eighth year 

The Dutch Geographical Society has received a report from 
the expedition recently sent out to explore Samatra. One 
division left Padary in the middle of May for the mountainous 
centre of the inland They have successfully penetrated into 
these hitherto unknown regions, and describe them as of sur- 
passing grandeur The mountain sides are clothed to the very 
top with a moat luxuriant forest growth, almost impenetrable to 
the sun^s rays. The Inhabitants consist of a few utterly degraded 
Malays gathered together in wretched villages The health of 
the expedition is excellent 

Peterman n’s MiHhaiungefi for August, contoana an im- 
portant article, with map, by Dr. Schunke, on the navigable 
water-ways of Germany, with special reference to the canals. 
Dr. Folakowsky’s paper on the vegetation of Costa Rica is 
continued, and accompanying a large-scale chart is an account 
of the examination of the mouth uf the Congo by Commander 
Medlicott and Lieut. Flood in 1875. Nearly one half of the 
number u occupied with Bchm's monthly risumi of Geographical 
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newfif now one ol the mofit important feahirea in this valuable 
journal 

News haa been received m Europe of an eruption of the 
volcano Cotopaxi, near Quito. An immense quantity of ashes 
was ejected, principally in the directon of Guayaquil, falling on 
board ships sailing from Guayaquil to Panama The distance 
was, in some instances, reckoned at 1,000 miles 

During the month of July an important senes of longi- 
tudinal measurements have been carried out between the Bureau 
des Longitudes in Fans and the konigljches geodotisches Institut 
in Berlin, The difference of longitude is now based on the 
mean of twelve carefully earned out observations A senea of 
observations between Pans and Bonn, and between Bonn and 
Berlin, which are to be undertaken during the present month, 
will act as a check on the work. 

We have received a “ Sketch Guide to the Industrial Museum 
of Glasgow," by Mr. James Paton, Superintendent of the Mu- 
seum. As the museum is at present incomplete but rapidly 
filling up, the Guide is only a temporary one It is compiled on 
a somewhat novel but instructive and intelligent plan 

Seydel and Co ’s hammocks, to which we referred m a 
recent number, have been awarded the gold medal forcxellence 
at the International Horticultural Exhibition, Oporto. 

We have received from the enterpnsmg firm of Mawson and 
Swan, of Newcastle, specimens of magic pens which not only 
write without ink but In different colours. It is not necessary 
that we should state the many arguments advanced to prove their 
vast Bupenonty over those used at present, but it is very clear 
that they will be very useful to travellers whether the arguments 
iQ question are sound or otherwise. 

Ar a recent meeting of the Pans Geographical Society a letter 
from M. C. Wiener, who is travelling in South America at the 
expense of the French Government, was read, descnbing his 
ascent, on May 19, of Mount Illimani, whose height he makes 
out to be 20,112 feet. M. Wiener reached the summit, which 
he named Pic de Parts. Mr Minchin, however, a railway 
engineer, who has been taking careful measurements of some of 
the South American peaks, gives the height of Illimani as 
21,224, Wiener’s figure being obtained by aneroid and boilmg 
water. 

A MOVEMENT IS On foot for a union of the natural history 
societies m the Midland District on a similar basis to that which 
has worked so well in the case of the West Riding Consolidated 
Naturalists’ Society A number of societies, representing nearly 
a thousand members, have given their adhesion to the move- 
ment, and a meeting is to be held at the Binningham Midland 
Institute on August 28 to discuss the programme of the union, 
the journal, and other matters. 

The pupils of the PansLan schools, who have obtained prues 
in their respective classes, are to be sent on a pleasure trip to the 
seaside, under the direction of several masters, who are instructed 
to give them lectures on the places they may be visiting This 
idea baa been formerly acted on, but is now being tried on an 
enlarged scale. 

The Japanese Government have built, at their own expense, 
and through Japanese operatives, a war balloon, It has been 
tned successfully at Tokio, and will be sent to the southern 
army, which is directed against rebels It is of thick ^ilk, 
magnificently made, and will be inflated with pure hydrogen, 

Farts 50 and 60, completing the fifth volume of Mr. II. £ 
Diesier’s great work on ** Thd <^Blrds of Europe,” have been 
Issued ; and as there is but one more volume to come we may 
look forward with confidenoe to the complebon oT the enlue 


undertaking in the course of next year. The present Issue con- 
tains sixteen plates which are fully equal in accuracy and colour- 
ing to any that have preceded them, the gulls and terns, of which 
eight species are here figured, being especially beautiful A 
provisional index to the five volumes now finished shows that 
471 species of birds have now been figured and described. 

In the last number of the Zoo!o\^uche Garten it is announced 
that a second specimen of AnhiPopUryx hthograpktea bad been 
discovered Twenty years ha\e passed since the original and 
hitherto unique example of this wonderful bird of bygone 
days was obtained by Ernst Haeberlem in the quarries of 
Pappenheini, near Solenliofen The second specimen, dis- 
covered in the same place and by the same observer, is said to 
be much more perfect than ihe first, and to possess the entire 
head — a knowledge of which is much wanted for the better 
understanding of the affinities of this extraordinary organism. 

The electrics 1 illumination of the Lyons railway Btalioii is 
being completed They are now using twelve electric lamps This 
number will be enlarged successively to twenty-four lamps, fed 
with one light-producing and one Iight-distnbuting machine It 
la believed that twenty-two horse-power will give a power of 
2,400 gas-lamps, using 100 litres each per hour 

In a little official guide book to the Rothesay Royal Aqua- 
rium, Mr Barker, the curator, has brought together, in a 
j.opular .and attractive form (for non-visitors as well as visitors), 
a good deal of useful information about the various fishes The 
example is worthy of imitation 

The news of the discovery of a perfect mammoth m Tomsk 
IS false M Polyakoff sent immediately by the St. Petersburg 
Academy, writes that he found only a large piece of mammoth 
flesh with skin and hair 

We notice in the Mtmoirs of the St I’etcraburg Academy, voL 
XIX , an interesting Russian paper by M S T.opalm, “Some Notes 
on tile Ice-sheets in the Rocks of Eastern Siberia.” The paper 
IS the result of widely-extended observations made by the author 
during his numerous travels in Eastern Siberia (basin of Vitim, 
luwei Yenissei, government Krasnoyarsk, 4c ), and on the 
Sakhalin Island 

The report of Dr Schomburgk on the “ Progress and 
Condition of the Botanic Garden and Government Plantations ” 
at Adelaide, for 1876, has this year a similar feature to that of the 
recently-noticed report of Kew, inasmuch as it is illustrated ; 
but in the case of that of Adelaide, with eight photographic 
views of different fiarts of the garden, external and internal 
views of the new palm-house, &c , and a full description of this 
building lb given With regard to the prosperity of the garden, 
the greatest enemy. Dr Schomburgk tells us, that it haa had to 
contend with has been a very severe frost. The lowest 
temperature during the month of July wa.s 28° Fahr,, the lowest, 
indeed, ever experienced In Australia by Dr Schomburgk As 
might be imagined these severe frosts had a most disastrous effect 
upon most of the tropical plants, more especially on species of 
many of which suffered so much that they were compelled 
to be cut down to two-thirds of their size, so that it will be years 
before they assume their former beauty, if ever they do. The 
Irobt made itself felt even m the glass-houses, and blackened the 
leaves of the plants standing near the glass, and the fountain 
basins were all covered with ice. Amongst useful plants which 
have occupied the attention of Dr. Schomburgk, the madder 
{Nubta fmetorum) seems to be amongst the most successful, so 
far as Us rate of growth is concerued It is stated to grow bo 
vigorously about Adelaide that, " if not checked, it will become 
a nuisance, spreading everywhere.” Its value is stated to be 
very great as a dye, and worth while cultivating, but we are under 
the unprpSBlon t^t the aniline dyei have, to a great extent, and 
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BTC still, Indeed, driving oiadder out of the market. Attention 
will, no doubt, be centred upon other and more profitable 
plants. With regard to the routine work of the gardens, that is 
the distribution of seeds and plants, it does not compare badly 
with botanic gardens of greater pretension, for wc learn that 
nineteen Wardian cases were dispatched during the year, 
containing about Soo stove and greenhouse plants, besides which 
1^500 packets of seeds were also distributed to all parts of the 
world. 

There is in the valley ot the Maota in Switzerland, a grotto 
penetrating the mountain, and called the Lauilock It had not 
been explored beyond the Gorge du Loup, but recently some 
venturesome young people of lllgau have traversed this passage, 
and have penetrated, it is said, two whole leagues into the 
mountains, crossing various cavities where human foot had never 
trod before. "1 hey came at last to a deep fissure, which they 
could not explore, being without cords or ladders, A society 
has been formed for further exploration of the region, and the 
results wiU be published shortly 

In a paper recently read to the Franklin Institute, Prof. Ennis 
gives the excellent advice to teachers that every day when the 
last half-hour of school-time arrives, the pupils should take their 
seats closely m front of the teacher’s table, and he should then 
perform some scientific experiment, or exhibit some object of 
natural history, and tell all that can well be told about it The 
pupils will make the more lapid progress in all their pnmary 
studies m consequence. The enjoyment of these scientific 
lectures is like dessert after dinner 

A fECULi\R kind of industry, that of breeding maggots, has 
lately been tried in Pans Over the soil were spread large 
quantities of stale fish, dead lobsters, odorous poultry, and other 
refuse of the markets, as much as half a ton of large fish being 
taken on the premises in a single day The maggots, which 
Boon became abundant, were carefully picked out and packed in 
casks of galvanised iron, and finally were sold for fish bait and 
chicken food. The remaining refuse was converted into manure. 
Proximity to such an establishment could not have been very 
pleasant, and exposed provisions in the neighbourhood suffered 
largely from the visits of numberless flies. The police stepped 
ill and suppressed the manufacture 

The inhabitants of the Upper Engadine, one of the most 
attractive sites m Switzerland, have passed an order forbidding 
to sell or destroy a local wild -flower, which is called AiiWnwr, 
and well-known to botanists. The destruction was so active 
that Edelweiss was fast disappearing. 

The three-yearly session of the International Congress for 
measuring the figure of the earth vtiII take place at Stuttgart in 
the last days of September, under the presidency of Gen. Ilanez, 
a Spaniard. The vice-president is Prof. Pauernfemd, late 
director of Munich Polytechnic School It is said that France 
for the first time will j‘oin the Congress, and will be represented 
by Capt. Mouchez and Loewy, two members of the Bureau des 
Longitudes. 

The following list of candidates luccessful In the competition 
for the Whitworth Scholarships, 1877, has been published by 
the Science and Art Department. William I. I^t, Mecha- 
nical Engineer ; F. Ogden, Mechanic, W. F. How, Engineer; 
W. S. M'Kenzie, Engineer; A. D. Ottewell, Draughtsman; 
D, A. Low, Engineer. 

The lalxiratones of the experimental farm at Vincennes, be- 
longing to the French National School of Agriculture, were 
inaugurated the other day by the Minister of Public Instruction 
of tho French Republic 


The Report of the Royal Society of TaamaDia contains among 
other papers of interest several Important papers on Tasmanian 
shells by the Rev, J E Tenison- Woods. 

The bones of the bird hitherto known os Tiihomis emutnus 
recently found at Sheppey, have enabled Prof. Owen to conclude 
that it was one with enormous wings, closely allied to, and much 
laiger than, the albatross. The Professor, who has a paper on 
the subject in preparation, proposes to substitute a more 
appropriate name than the one given by Bowerbank. The bones 
are in the private collection of Mr. W. H. Shrubsole, of 
Sheernesa-on-Sea, by whom they were found. 

Prof Langley contributes to the American yournal of 
Science and Arts for July, an intcrehling paper "On the possi- 
bility of transit observations without personal cirors." 

The Committee Report on the annual pnze distnbution of the 
French Societc de Geographic appears in the Society’s Bulletin 
for June The recipients (to whom medals, &.c., were awarded 
m April) are Lieut. Cameron, M. Roudaire, MM. dc Folm and 
Ixion Perrier, and M. Gravier , an account is given of the 
work of these investigators 

We notice the appearance of a most interesting Russian work 
m the Bulletin of the Moscow Society of Friends of Natural 
Science, being a Description of the various Zoological Gardena 
of Europe " The work is a collection of reports upon the moat 
important zoological gardens, made by zoologists [specially sent 
for that purpose, during 1876, by the Society above mentioned 
and by the Society of Acclimabsation, in order to find the best 
scheme fur the organisation of the Zoological Gardens ol 
Moscow. The introduction to the work is written by Prof. 
Bogdanolf, 

The additions to the Zoological Society’s Gardens dunng the 
past week include a GrivcL Monkey {CcrcopUhecus ^nsco-viridis 
from Afnca, presented by Mr. J Harvey ; a Weeper Capuchin 
{Cebus capucinus) from Brazil, presented by Mrs. Cameron , a 
Wood Brocket {Cenu^ nemonvapii) from Caura, presented 
by Mr. C. C. Benngton ; an Oil Bird {Steatornis canpensis) 
from Tnnidad, presented by Mr W G. de Voeux , a White 
Goshawk {Astur narvtT hollandur), a Berlgora Hawk {Ifuraridea 
berii>ord) from .Australia, presented by Major Spicer , a Harpy 
Eagle ( ThrasaAus harpy ia\ a Great- billed Rliea {Rhea ntacro^ 
rhymchd) from South America, received in exchange ; an Axis 
Deer {Cernus ojcis) bom m the gardens 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Science at King's College, London.— We understand 
that the Council of King’s College have established a Science 
Course, including those subjects which, according to the new 
regulations, are required of candidates for the First B.Sc or 
for the Preliminary Science Examinations of the University of 
London. Candidates for the Indian Civil Service, for the Flome 
Cml Service, for the Indun Fubbe Works Department, for the 
Royal Military Academy at Woolwich, and for other public 
examinations, will find m the course the scientific subjects which 
are required for those examinations, The course of study ia 
under the direction of Prof. W. G Adams. In addition to 
teaching and lectures in the several subjects, there will be in- 
cluded in the course Demonstrations and Practical work in the 
Physical, the Chemical, and the Biological Laboratories. The 
subjects for first year students m this course will be Mathematics, 
Elementary Mechanics, Physics, Chemistry, Zoology, and 
Botany, with practical work in each uf the three laboratories. 
The second year's course will mclude these subjects with 
(Seology. 

Edinburgh, — The Summer' Session has just closed. In 
point of numben the session 1876-77 has been the most pros- 
perous the untvemty ha^_ever enjoyed, there being no fewer than 
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2,350 iDBtnciilated stadenta Lut year the number wu 2,065. 
The clesaea have conaequentlr been large ; eepecially la this true 
of the niedical classes. For instance, the class of anatomy had 
500 aludents on its roll. Sir 'Wyville Thomson's LectuTcs weie 
attended by upwards of 400 students j and Frof. Balfour had 
close upon 4€X> students in his doss. 

Prof. Lister has given hu lost lecture. At the close, Dr 
J B. Balfour in name of his fellow-students, expressed their 
regret at losing Mr Lister, but at the same time honoured the 
motives which had led him to make the change, and wished him 
all success in the new sphere of work. Prof Lister in replying 
said he felt very much gratified to find that his motives had not 
been misconstrued, and that so many of the students showed by 
their presence tliat they attributed his leaving them to a sense of 
duty. He thanked them for bemg so courteous and attentive, 
and appreciative of his efforts to teach, and wished them all 
happincbs and prospenty. 

Taunton College Schooi — Sixteenth and twenty-third 
in this year’s list of successful candidates for Cooper's Hill are 
Messrs Salter and Woollcombe, from the Taunton College 
School, This is an amusing commentary on the facts which we 
recorded some weeks ago. 

Berlin — The magnificent new xihy Biological laboratones are 
now nearly completed, and will be opened to students at the 
commencement of the winter semester. Prof Dubois Raymond 
take^ the directorship, and will be assisted by Prof. Kronecker, 
from Leipzig, and Prof Baumann, from Slrassburg, two of the 
more promising young physiological chemists of Germany, 
prof Jlclmholl/, who has been elected rector of the university 
for the coming year, will also take possession, during the coming 
autumn, of the spacious new physical laboratories wluch adjoin 
the physiological department. 

Munster. — On July 19, the academic authorities laid the 
corner-stone of a spacious edifice which shall contain the lec- 
ture-rooms of the professors. The chemical laboratory of the 
newly-elected professor of chemistry, Dr A. Oppenheim, is 
now nearly equipped, and will be opened to students during the 
coming autumn. It is reported that the Prussian Ministry of 
Public Instruction has the intention of supplying the lacking 
faculties of law and medicine, and of placing Munster on an 
equal basis with the other Prussian universities. I'he number 
01 students at present is 300, 

llBiDELBEKc;. — On July 27 the university authorities and 
students united m a festal celebration in honour of the twenty- 
fifth anniversary of the acceptance of a professorship in 
Heidelberg by Robert Wilhelm Bunsen. Dunng the evening, 
one of those lengthy, picturesque, torchlight processions, so 
familiar to the residents of German university towns, led by 
gaily costumed marshalls, with gleaming swords, moved through 
the streets, to the residence of the veteran chemist, to extend to 
him the greeting of the students. Prof Bunsen, who makes 
even shorter speeches than Gen. Grant, responded in a few 
modest words, accepting the honour more as a recognition of 
the ofTerings made hy the university to the cause of science and 
especially of chemistry. The evening closed with the charac- 
teristic Geimcm Coniinen, in which ample tribute was paid to the 
eminent services of the great chemist m speech, poem, and song. 
Frof Bunsen entered as a student at Gottingen fifty years ago 
After SIX years of study there and at Pans, Vienna, and Berlin, 
he became pnvat-docent at Gottingen, then accepted, m 1836, 
a call to the Polytechnic of Cassel, as Wohler’s successor, 
removed m 1838 to Marburg, where he became in 1841 an 
ordmary professor, and from thence in 1851 to Breslau. In 1852 
he followed a coll to Heidelberg, where a new laboratory was 
built for him, and where he has remained despite 'many tem^^t- 
ing offers from Berlin and otlier wealthier universities, llis 
fiucceGS os a teacher here has been unbounded, his laboratory 
and auditonum being full Iq overflowing, and the contingent of 
foreign students, from every quarter of the globe, bemg especially 
large. With the exception of his classical researches on cacodyl, 
and discovery of the antidotes for arsenious acid, most of 
Bunsen’s more important discovenes occurred in the Heidelberg 
laboratory. These embrace researches on the absorption of 
gases, on difliision, on the electrolytic preparation of meUls^ on 
photo-chemistry, on ^ometne analysis, the invention of the 
magnesium light, the Bunsen lamp ,.and galvanic element, &c. 
The most briUiant discovery of oU sbll remams, that of ipectral 
analysis, made in 1S60 in company with Kirchno^ and 
to the Immediate detccdon of craum and nibidluin. 


SCIENTIFIC SERIALS 

The current number of the Journal of Anatomy ctnd Phy\\olo^y 
commences with a paper by Drs Lawes and Gilbert on the 
formation of fat m the animal body, in which from expenments 
on pigs it is shown most definilcly that the amount of fat pro- 
duced IS not dependent on the amount of nitrogenous food 
ingested — Dr. Ringer and Mr Buiy describe the influence of 
saiacme on the healthy body with special reference to its influence 
on the temperature, in which it is demonstrated that the drug, 
like quinine, produces a slight depression for a brief period only. 
— Mr. T. W Bridge writes on the cranial osteology of Amia 
(alva^ describing m detail the osseous elements of the skull, with 
a double plate illustrating it — Prof. Rutherford and M Vignal 
continue their account of experiments on the biliary secretion of 
the dog , the action of the sulphates of sodium, magnesium, 
potassium, phosphate, chloride, and bicarbonate of sodium, 
bicarbonate of potassium, clilonde of ammonium, nitro-hydro- 
chlonc acid, and mercury are discussed, — Prof, Cleland desenbes 
a Sulu skull and gives suggestions for conducting craniological 
researches — Mr. F M. B^four continues his valuable study of 
the development of clasmobranch fishes, completing the history 
of the primitive alimentary canal — Mr. B T. Loisnc writes on 
the quantitative relation 01 light to sensation, as a contribution 
to the physiology of the retina — Mr. W. II, Ga^kell continues 
his observations on the vasomotor nerves of striated muscle, con- 
ducted in the laboratory of Trinity College, Cambridge, describing 
the normal circulation m muscle, the effects of section of the 
nerve, the cflects of stimulating their ends, and the nature of 
vascular dilatation, 

Riuh^t und Da Bois Kiymond^ s A/cltt7\ 1876, Pait4 (issued 
January, 1877) — J Steiner, lesearches on the Induence of tem- 
perature on the nerve and muscle current — F. Boll on the 
structure of the electrical plates of torpedo — G Colasanti, 
anatomical and physiological researches on the arms of ceirha- 
lopods. — £ A. Babuchin, further researches on electneal and 
pseudo- eleclnc organs. 

1876, Part 5 — H Erlcr, on the relation between the exha- 
lation of carbonic acid and the variation of animal temperature 
— J llirschberg, dioptrics of the eye. — £. Dreher, on the theory 
of sight. 

1876, Port 6 (issued April, 1877) — K Hartman, contribudou 
to the zoology and zootomy of the anthropoid apes — H. Frey, 
on the vasomotor nerves of the extremities — E. Hitxig, new 
researches on the brain — W. Gruber, a senes of papers on 
abnormalities of human anatomy — G Salomon, contribution to 
leukhiemio. 

Zeitschnft fur ivissensihaftlulif Zooh^, 1877, Parts I and 2 
(m one) — V. £ Schulze, on the genus llalisarca, with five 

} dates — C von Siebold, on the sexual development of urodele 
arvK, referring especially to Triton alf>estris. — F. de Fihppi, on 
the larva of Tnton alp^stris. — A Weismann, on the natural 
history of the Daphnidx, parts 2, 3, and 4, 160 pp , with five 
plates. 

Part 4_ — H. Simroth, anatomy and fission of Qpkiactis vnens^ 
108 pp,, four plates — H 'Dewit/, on the structure and develop- 
ment of the sting in ants. — L. Graff, on Neomenia and Chaeto- 
derma. — A. Brandt, Jon the frog's ovary, 'and the segmentation 
of Ihc ovum 

Vol 29, Part I — H von Ihering, on the formation of ova in 
molluscB. — F. Vejdovsky, on the anatomy and metamorphosis 
of TroikdiasUs polycolpus (parasitic copepod), three plates, — H. 
Ivudwlg, on the anatomy of Rhizotacl/nnus loJoUnsts. — F. E. 
Schulze, on sponges, part 3, Family Chondrosido; 

Morphologutkts yahrbuthi vol iic Part 2 — H von Ihcring, 
on the nervous system of Amphineunda and Arthrocochlidae 
(gastropods). — H Strasser, on the air-sacs of buds.^E, Colberla, 
on the development of the spinal canal and cord in Telcos team 
and I.amprevs. — O. Hertwig, further contribution on the fer- 
tilisation ana segmentation of the animal ovum. 

Revtic des Seizes NaturelUs, vol 6, June, 1877. This 

number contains, in addition to its extended reviews of recent 
recent research in zoology, botany, and geoloCT. articlcB on the 
classification of the animal kingdom, by A. Villot, on diatoms, 
by E. Gulnud, on the cretaceous formation bf Southern France, 
by M. Leymerie, and part of a catalogue of the terrestrial and 
fluviatile moUuica of the department of L’Hdnult, by £. 
DubrudL - 
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SOCIETIES AND ACADEMIES 

Vienna 

Imperial Academy of Sciences, March 15 — The secre- 
lary presented the concluding parts (on l^pidoptera) of the work 
on the Novara expedition — On the significance of Newton's 
construction of the order of colours of thin plates for the spec- 
tral investigation of the interference colours, by M RoIIett — 
On the singularities of a comc-aection system, by M. Icel. — On 
the development history of erjuisetum, by M Tomascheic —Me- 
dical ob<;crvationB, researches, and methods of cure, by M. 
Dyer — Reciprocal linear surface systems, by M Weyr — 
Studies on the polypes and jelly fish of Trieste, by M Claus — 
Observations on the form and finer structure of the organ m the 
eel described as a testicle, by M Frend — On the central organ 
of the nerve system of Selachians, by M Rohon 

May II — On the action of bromine on tnamidophenol 
in presence of water, by MM, Weidel and Gruber — A inodi- 
ficaiion of Sauer's sulphur dctermimlion, by MM Weidel 
and Schmidt, — On refraction and reflection of infinitely thin 
ray-systems on spherical surfaces, by M Lippich — On the 
discnminanLa of the Jacobi covariants, by M Igel — On 
the stationary flow of electricity 111 a plate, with use of 
straight electrodes, by M Margulcs — On the Turkish rail- 
ways and their great economical importance, especially for Aus- 
tria and Hungary, by M Hou<f lie prophesies a great future 
for Snlonica when the railway will be completed direct from the 
Danube along the Morava and from Vranja over Komaiiova to 
the Vardai railway This will afford the shortest way from 
Austria to the /Kgean Sea and the East — On the influence of 
low temperatures on the life power of bacteria, by M hisch — 
Contribution to the cryptogam flora of the Hawaiian peninsula, 
by M Reichardt — Theory and solution of ineducible trans- 
cendent equations, by M Grossmann 

May 17 — On the inability of propylene to combine with 
water, by M T.innemann Even at icx)“ C it mutes neither with 
completely formed nnr with nascent water — Contributions to 
invcstigalion of the phylogeny of plant species, by M. Ettings- 
hausen — On the normal surfaces to surfaces of the second order 
along a plane section of the same, by M Koutny — Production of 
corresponding points of two rational plane curves, by M. Zahrad- 
nik — The northern light observations of the Austro- Hungarian 
Polar Expedition, 1872-4, by M Weyprecht. — Free oblique 
projection, by M Pcschka — Contributions to a knowledge of 
PhyllopO^la, by H. flrauer. — Free temperature m its connection 
with external influences, by MM Breitenlohner and Bohm 

Juqe 7 — On an earthquake in Crete on the night of 
May 14, by M, Micksche, This is the most intense in 
the last three years For forty-eight hours previously there 
was great calm in air and sea, and twenty-four hours after, 
violent thunderstorms occurred — Observations on the origin- 
ation of the cell-nucleus, by M Strieker — Small contribu- 
tions to a knowledge of Annelidae I. The hypodcrmis of 
Lumbricidsc, by M. Mojslsovics — On a method of determining 
the boiling point, by MM Handl and Pnbram — Direct con- 
struction of the contours of rotation surfaces m general oblique 
projection, by M Kuglmayr. — Theory and solution of irreducible 
transcendent equations with several unknown quantlLics and of 
higher order, by M. Grossmann. — On the distribution of fossil 
organisms in India, by M. Waagen It iB shown, tnicr aha, 
that the fresh-water formations extend far into the highlands 
towards the north-east 


Paris 

Academy of Sciencee, July 30. — M. Fehgot in the chair. — 
The following papers were read : — On the cosmic part of 
meteorology, oy M Faye. He throws doubt on the hypothesis 
connecting the sun-spots with magnetic variations, dec,, on the 
one hand, and with actions of planets on the other, and assigns 
terrestrial causes for the variations. — Consequences to be drawn 
from experiments on the action of gases produced by dynamite, 
with regard to meteorites and the various circumstances of their 
arrival m the atmosphere, by M, Daubree. The [generic name 
of Piezoglypt IS applied to the cavities produced in meteorites by 
the compressed gases Inter alta, the fused external matter of 
the ernst la easily carried, like sand snd day, towards the 
interior of the bolide, by the gas pressure outside. An ex- 
tension of cupules over the large part of the surface indicates 
rotation of the lueteonie — Researches on the tertiary strata of 
Southern Europe, second part, — Tertiary strata of Vicentin, by 


MM. Hebert and Munier-Chalmas. — On’ an example of reduc- 
tion of abelian integrals with elliptic functioiLS, by Prof. Cayley, 
— Third note on the project of formation of a Saharan 
by M, Cosson — Organisation of the first scientific and 
hospital station of the International African Association, by M. 
de LesBepa, Arrangements have been made for establishing a 
dcp 6 t at Zanzibar, and an agency in Unyamwesi, so that the 
first slation (under M CrespeT, accompani^ by MM, Cambier 
and Maes) will be pretty far in the interior, perhaps on I^ake 
Tanganyika, or further M Marno goes with the expedition as 
explorer. — ^Production of phylloxenc galls on the leaves of vine- 
stocks in the south of France, by M Marcs. — A message of 
sympathy was sent to M Leverrier, who was stated to be getting 
belter — Observations on chemical equivalents, compared with 
corpuscular elements, by M. Baudnmont — On a d.sease of the 
grape observed by M Garcin, in the Narbonnese vineyards, by 
M Macagno — On the spectrum of the electric spark in gases 
submitted to increasing pressure, by M. Wullner. Criticising a 
view wrongly attributed to him by M Cazin, he distinguishes 
three modes of apparition of a continuous spectrum, according 
to the nature of the gas. The first (in hydrogen alone) is 
by diffusion of the spectral lines of the gas. In the 
second (in carbonised gases) a continuous spectrum appears 
between the lines, which finally disappear, without en- 
largement. In the third {eg , nitrogen and air), the lints 
continue visible and distinguishable with the continuous spec- 
trum - -On the separation of iron from chromium and uranium, 
by M. Dilte He recommends a similar treatment to that by 
which M H Sainte-CIaire DeviIIe separates alumina from iron 
— On some properties of sulphides of platina from the analytic 
point of view, by M Riban — On a new mode of IransformaLion 
of camphor into camphenc, by M de Montgolfier — On some 
compounds of titanium, by MM WehrJin and Giraud — Con- 
genital ectopia of the heart , comparison of a graphic examina- 
tion ol the movements of the heart and cardiography m animals, 
by M P'ranjois-Franck — On blood whose virulence tesisis the 
action of compressed oxygen and that of alcohol, by M Bert. 
He IS led to conclude that the blood in question contained not 
only bacteridtes but septic vibnons whose corpuscular germs had 
this power of reBistance, though the adult organisms succumbed 
to one or other of the two agents —On the mechanism of deglu- 
tition, by M Carlet. There is an interval (though very short) 
between the raising of the veil of the palate and the sudden 
ascent of the larynx — On some points m th^ embryology of 
annehdes, by M Barrois. — A new type is here described, 
common at Roscoff in Apnl — On a new genus of the family 
of Tntomades, b^ M. Vayssi^re. It dilTers exteriorly from 
Dendroustus only in the terminal part of its tentacles ; but there 
are important internal peculiarities The name Marionia (from 
Prof. Manon) 13 allied to it. — On the determination of potash, 
by M Carnot. The special character of the newj method 
described is isolation of potash at the very first, without preapi- 
tating the other bases. This is affirmed to economise time, and 
obviate a loss which u considerable where these bases arc in 
dominant proportions 
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THURSDAY, AUGUST 16, 1877 


THE BRITISH ASSOCIATION 

Plymouth, Tuesday 

'^HERE is every sign ihat the meeting of the British 
^ Association for 1877 will be a very successful one as 
far as attendance is concerned. It is too early in the 
day to quote Hgurcs, but in the spaces of lime between 
the arrival of one London train and another a marked 
difTerence may be seen in the reception-room, and the 
clerks at the tables are already under a state of siege 
taking subscriptions, issuing tickets, answering innu- 
merable questions, and indeed converting themselves into 
n. long book-shelf of encyclopaedias of useful knowledge. 

It is a significant fact in connection with the numbers 
who have secured their tickets for the meeting, that ai 
least half the reserved seats for the President's address 
and the two evening discourses, have already been applied 
for and appropriated. The Committee have, however, 
made a very fair arrangement with regard to these places. 
On the block plan of the noble Guildhall m which the 
addresses arc to be delivered, aline has been drawn down 
the centre from the middle of the platform to the back of 
the hall which is thus divided fongitudinally into two 
equal portions. One of these portions has been reserved 
for members coming from a distance, and will not be 
thrown open for general application until to-monrow. By 
this arrangement local residents applying for tickets have 
the advantage of priority over one another, but do not, 
through living on the spot, have any advantage over 
those arriving early to-morrow, which is the first day of 
the meeting. 

Among early arrivals we noticed several familiar faces, 
among which may be mentioned Prof. Wilbamaon, the 
general treasurer, Prof. Redfem, Mr. Glaisher, Mr. J. W 
L, Glaisher, Mi. Pengelly, Mr. W. Chandler Roberts, 
Admiral Sir Erasmus Ommanney, K.C.D , Prof. Gladstone, 
Mr. Woodward, of the British Museum ; but the great 
bulk of the visitors to the present meeting will be 
arriving by the late trains this evening and the early 
trains to-morrow (Wednesday) morning. 

The following is the programme of the daily arrange- 
ments for the meeting . — 

Wednesday^ August 1 5 — The Address by the President, 
Prof Allen Thomson, F K S., 8 p.m , m the Guildhall. 

Thursday, August 16. — Sectional meetings. Soirie at 
S o'clock in Guildhall. 

Friday, August 17. — Sectional meetings. — Lecture in 
Guildhall, 8 30 p M , by Prof Wannglon Smyth, F.R.S. 

August i8.— Sectional meetings. Excursions. 
Lecture to working men in Guildhall, 7 pm, by Mr. 
Preece, 

Monday^ August 20. — Sectional meetings. Lecture in 
Guildhall, 8.30 P.M., by Prof. Odling, F.R.S, 

Tuesday, August ai.— Sectional meetings. — Soirie in 
Guildhall, 8 p.m. 

Wedfiesdqy, August 22.— Sectional meetings. Con- 
cluding meeting, 2 30 p.m, 

Ihursday, August 23. — Excursions. 

The business of the sections will not be considered until 
to-morrow's meeting of thi committees, but the excursions 
are pretty well setUed. The first excursion-day wiU be 
Saturday next, the l8th instant, on which day there will 
be four excursions, in addition to a visit to Mount 
Edgeumbe, which will be thrown open to the members 
of uie Association by the kindness of the Eaxl of Mount 
Edgeumbe. The other excursions are as follows 

1. To Lee Moor and Dartmodh An excursion will be 
made in waggonettes, by Plynnpton and Newnham Park, 
Co the Lee Mwr China Clay Works, the largest fa the^ 
You xvl^Mow 407 


West of England. When the works have been inspected 
the company will be entertained at luncheon by the 
Messrs. Martin, the proprietors. After luncheon some of 
the party will inspect the pre-bistonc remains on the 
Plym, under the guidance of Mr. C. Spence Bate, F.R.S., 
one of the vice-presidents of the Association, whOf 
besides his well-known biological memoirs, is the author 
of a most valuable work upon the remains, both histone 
and prehistoric, to be found in Devon and Cornwall. 
Others will visit Shell Top and Pen Beacon, from which 
the most magnificent views of Devonshire may be had. 
The party will be limited to one hundred, and application 
for tickets, which will be free, must be made before twelve 
o'clock on Friday next. 

2. Another excursion for Saturday will be to the 
ancient city of Exeter This excursion is by special 
invitation of the Mayor of Exeter on bchali of the citizens 
and inhabitants of the neighbourhood. The company, 
after visiting the Cathedral, Guildhall, and Museum, will 
be entertained at luncheon by the Mayor and Corpora- 
tion at four o'clock. This excursion being only by special 
invitation partakes more or less of a private character, 
and therefore no tickets can be applied for. 

3. One of the most interesting excursions for Saturday 

will be a visit to the Eddy stone Lighthouse, the Plymouth 
Breakwater, and the Hamoaze, where a visit will be made 
to the gunnery ship Camh-idge, to witness the great gun 
drill and torpedo practice, which will derive an especial 
interest from the atfairs going on m Eastern Europe, m 
which torpedo warfare seems destined to play a hitherto 
unrivallecl part. After leaving the Cambridge, the 
steamers which have been kindly placed at the disposal 
of the Association by Sir T Symonds, the Naval Com- 
mander at this port, will go up the Hamoaze and Tamar 
to the Brunei’s Royal AlMrt Bridge at Saltash, and the 
industrial training ship, After leaving 

the Bridge the part^ will return down the Hamoaze, and 
proceed to sea, taking the breakwater on their way ; here 
the work will be explained by one of the engineenng staff, 
after which the boats will go on to the Eddystone Light- 
house, where some of the party will "land," if such it can be 
called. On the way between the Breakwater and the Light- 
house experiments wiU be made with Sir William Thom- 
son's pianoforte- wire sounding apparatus, and with his 
very beautiful compass, which has already been desenbed 
m these pages, but which we may remind Our readers 
consists of a ring of aluminium which is supported from 
an agate centre, moulded m an aluminium boss, by means 
of a lacing of silk thread, so that the ring is kept in its 
place and concentric with the pivot by the tension of the 
threads- In this it bears some resemblance to the tension. 
or **s/fider” wheels which are now fitted to the best 
bicycles. The magnetic portion of the instrument consists 
of two, four, six, or eight magnetised needles of steel wire, 
supported also to the nng by a lacing of silk threads. To 
the outer ring is attached the card or dial, which is of 
paper, and in order to prevent errors through the expansion 
or contraction of this material due to variations m the 
humidity of the atmosphere j it is divided radially into 
small sectors, each of which can expand or contract on 
its own account, but can have no effect on its neighbours. 
The advantages of this compass are extreme lightness 
of the movable portion, whereb) friction on the pivot is 
reduced to a minimum| and variations in the direction of 
magnetic force, however slight, are indicated by the move- 
ment of the card , and owing to the smallness of the 
needles which are capable or performing the work, Sir 
William Thomson's compass comes to rest very quickly 
when disturbing infiuences are removed, and it is easily 
adjusted both in its permanent and in its temporary ad- 
justments. After visiting Smeaton's masterpi^e of en- 
gineenng construction^ wnich has stood the fury of the 
Atlantic storms for So many years, the party will return to 
MilLBay iis time for the many private evening engage- 
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meats for that day. Tickets for this excursion will be 
freely given to a limited number of members, but none 
can be issued after Friday the 17th instant* 

4. On the same day there will be a dredging excursion 
in Plymouth Sound and ofRng, under the direction of the 
Plymouth Institution. As this district is particularly nch 
in the Crustacea, echinodermata, and the rarer southern 
fauna, there will no doubt be many applicants for tickets. 
The boats for this excursion will leave Mill Bay pier at 
ten o'clock, and the number of the tickets, which must 
be applied for before twelve o’clock on Friday, will be 
limited to Jifty. 

The excursions for Thursday, the 23rd inst., will consist 
of the following : — 

I Up the River Tamar to visit the Great Devon 
Consols Copper Mines 

2, To Liskeard, the Cheese-Wring, and the Phccnix 
and South Carradon Tin Mines. 

3. To Totnes, Torauay, and Bnxham, including visits 
to Kenl^s Cavern, to the Bnxham Caves and the experi- 
mental works of Mr, Froude at Chelston Cross 

4 To Penryn, Falmouth, Penzance, and the Land's 
End. 

For the first two of these excursions applications for 
tickets, which arc limited, must be made before noon of 
Wednesday, the 22nd The Totnes and Torquay excur- 
sion IS by special invitation of the chairman of the Torquay 
Local Board of Health, on behalf of the inhabitants of 
the town, and, as such, is of a semi-privite nature 

The “ Red Lion dinner, which is now almost as great 
an institution as |the British Association itself, will come 
off on Tuesday next, at five o’clock, at Farley's Menagerie, 
Union Street, 

As we intimated last week, Mr John Edward Henry 
Gordon, H A , late of Cambridge, has been appointed as 
the successor to Mr. Griffith. Mr. Griffith will, however, 
retain office until the Dublin meeting, Mr. Gordon being 
his assistant for the year, after which Mr Gordon will be 
fully installed as Assistant General Secretary. 

iNAUGtiHAL Address of Prof Allfn Thomson, M D,, 
LL D , F.U S , F.R S E., President 

Afi'er the long inLerval of six-and-thirty years the UriUsh 
Association for the Advancement of Science holds its annual 
ireeting, the foity-seventh since its foundation, In this beautiful 
and interesting locality ; and, strangely enough, on this occasion 
as on the former, it passes from Glasgow to IMymouth, We arc 
delighted to be assembled here, and are even surprised that 
the Association has been able so long to resist the power of 
attraction by vhich it has been gravitating towards this place 
While we are prepared to be charmed by the surpassing beauty 
of its scenery, and know the deep interest of its prehistoric 
vestiges, its historic memories, and its artistic associations, we 
have been frequently reminded of its scientific vigilance by the 
records of its active scientific work ; and we are now ready and 
anxious to witness all we can behold of ils energy and success in 
the application of scientific discovery to the practical arts. 
Should we, as might be expected in a place hitherto so famous 
in its relations to our navaJ and military history, find most pro- 
minent those relating to the mechanism of war, we shall still 
hope that the effect of greater perfection in the engines of de- 
KtruedoD may only be the means of rendering peace more per- 
manent and secure. 

It is a source of regret to myself, and may be, I fear, a 
cause of detnment to this meeting that the choice of a Presi- 
dent should have fallen upon one whose constant occupa- 
tion with very special branches of science has fitted him so 
inadequately for Lne distinguished position to which he has been 
called. 1 can only derive comfort from knowing that, wherever 
it may be necessary, there are many others present most able to 
supply what may be wanting on my part ; and I must, therefore, 
at once bespeak their assistance and your indulgence. 

1 have selected for the subject of the remarks which I am 
about to offer for your acceptance a biological topic, namely, the 
"Development of the Forms of Animal Life," with which my 
Btudies h^e been occupied, and which has Important bearingi 
on sonw of the more mtcrcitmg biological questions now ogitallng 
tho sdentific world. But before proceeding with the discussion 


of my special subject, it is my desire to call your attention shortly 
to the remarkable change in the manner of viewing biological 
questions which has taken place in this country during the last 
half century ^ — a change so great, indeed, that it can scarcely be 
fullv appreciated except by those who have lived through the 
period of its occurrence. 

In the three earlier decades of this century U was the common 
belief, in this country at least, shared by men uf science as well 
os by the larger body of persons who had given no special atten- 
tion to the subject, that the various forms of plants and animals 
recognized by naturalists in their ay<^tematic arrangemeota of 
genem and species were permanently fixed and unalterable , that 
they were not subject to greater changes than might occur as 
occasional variations, and that such was the tendency to the 
maintenance of uniformity in their specific characters that, when 
varieties did arise, there was a natural disposition to the return, 
in the course of succeeding generations, lo the fixed form and 
nature supposed to belong to the parental stock ; and it was also 
a necessary part of this view of the permanency of species that 
each was considered to have been originally produced from an 
individual having the exact form which iis descemUnIs ever after- 
wards retained To this scientific dogma was further added the 
quasi-religious view that in the exercise of infinite wiiidom and 
goodness, the Creator, when He called the successive specicb of 
plants and animals into existence, conferred upon each precisely 
the organizaDon and the properties adapting it best for the kind 
of life for which it was designed in the general scheme of creation. 
This WTs the older doctrine of "Diiect Cieauon," of “Teleo- 
logical Relation, ’* and of “ Final Causes ” , and those only who 
have known the firm hold which such views had over the public 
mmd in past times can understand the almost unqualified appro- 
bation with which the reasoning on these questions in writings 
like the Bridgewater Treatises (not to mention older liooks on 
Natural Theology) were received m iheir Umc, as well as the 
very opposite feelings excited by every work which presented a 
diflerent view of the plan of creation 

On the continent of Lurojie, it is true some bol l spccuUtors, 
such as Goethe, Oken, Lamarck, and GcodVoy St Hdaire, had 
m the end of the last and commencement of this century broaJied 
the doctrine Lliat there is in living beings a coiilinuoiis series ol 
gradations as well as a consistent and general plan of organiza- 
tion ; and that the creation, Ihercfuie, or origin of the dilTerent 
forms of plants and animals must have been the result of a 
gradual process of development or of derivation one from another, 
the whole standing connected together in certain causal relations. 
But in Britain such views, though known and not altogether re- 
pulsive to a few, obtained little favour, and, by borne strange 
process of reasoning, were looked upon by the great majority as 
little short of impious qucbliomngs of the supreme power of the 
Almighty. 

How di/Tcreiit is the position of matters m this respect in our 
day ' — when the cautious naturalist receives and adopts with the 
greatest reserve the statement of fixed and permanent specific 
characters as belonging to the different forms of organized beingh, 
and IS fully persuaded of the constant tendency to variation which 
all species show even in the present condiuon of the earth, and 
of the Btdl greater liability to change which must have existed m 
the earlier periods of its formation — when the belief prevails 
that so far from being the direct proiluct of distinct acts of 
creation, the various forms uf plants and nmmals have been 
gradually evolved m a slow gradation of increasing complexity ; 
and when it is recognized by a large majority of naturalists that 
the explanation of this wonderful lelation of connection between 
previously existing and later forms is to be found in the constant 
tendency to variation during development and growth, and the 
perpetuation of buch vanal 10ns by hereditary transmission through 
successive generations in the long but incalculable lapse of the 
earth’s natural mutations These, as you must all be aware, are in 
their ubeatial features the views now knownos Darwinism, which 
weie first simultaneously brought forward by Wallace and Darwin 
in 1S58, and which, after being more fully elaborated in the works 
of the latter and ably supported by the former, secured, in the 
incredibly.short space of ten or twelve years, the general approval 
of a large portion of the scientific world. The change of opimoa 
is, in fact, now such that there are few scientific works on Natural 
History, whether of a special or more general character, in which 
the relation which the facts of science bear to the newer doc- 
trines IS not cBjefully pointed out ; that, with the ceneral public 
too, the words " Evolution " and "Development” have ceased 
to excite the feelings, amounting almost to horror, which they at 
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Ant produced in the minds of those to whom they were equally 
'unramlliar and suBpicioua ; and that even in ponulax lileiatoTe 
and ephemeral effusions, direct or metaphorical ilIuBtrations are 
drown ui such terms of the Darwinian theory as " struggle for 
CKistencep” “natural srJccLion/' "survival of tne fittest, * "here- 
dity,” ' ' atavism,'' and the like. 

Tc cannot be doubted that in ihia country, as on the Continent, 
the influence of authority had much to do wilh the persistence of 
the older ideological views , ami, as has been well remarked by 
Hatkel, one of the ablest and keenest supporters of the modern 
doctrine, the combined influence more especially of the opinions 
held by three of the greatest naturalists and biologists who have 
ever lived, viz , I.innaeus, Haller, and Cuvier, men unsurpassed 
m the learning of their time, and the authors of important dis- 
covenes in a wide range of biological science, was decidedly 
adverse to the free current of speculative thouglit upon the more 
general doctrines of biology And if it were warrantable to 
attribute so great a change of opinion as that to which 1 have 
adverted as occurring in my own lime, to the influence of any 
faingle intellect, it must be admitted that U is justly due to the vast 
range and accuracy of his knowledge of scientific fads, the quick 
appreciation of their mutual interdependence, and above all the 
unexampled clearness and candour in btalcnient of Charles 
Dai win, 

Hut while we readily acknowledge the Hrgc &liarc which 
Darwin has had in guiding scientific lliouglil into ihe newer 
tracks of biological doctrine, we shall also be disposed to allow 
that the slow and difhcuU process of eniaiiciijalion from the 
thraldom of dogmatic opinion in regard to a system of creation, 
and the adoption of large and independent vieus more con- 
sistent with observation, reason, pbiloscphy, and religion, lias 
only been possible under the effect of the fgeneral progress of 
scientific knowledge and the acquisition of sounder methods of 
applying its principles to the explanation of natural phenomena 

T have already referred to Goethe, Oken, Lamarck, and Geof- 
froy St Hilaire as among the most prominent of the earlier 
pioneers in the modern or reformed conceptions of biological 
laws But were it desirable to mark the progress of opinion by 
quoting other authors and labourers whose contributions have 
mainly supplied the materials out of winch the new fabric has 
been constructed, I sliould have to produce a long catalogue of 
distinguished names, among which would be found those of Lyell 
and Owen, as earliest shaping the docUiiies and guiding opinion 
in this country, Johannes M idler and von Baer, as taking the 
places of Haller and Cuvier on the Continent, and a host of 
other failhful workers in Biology belonging to the earlier part of 
this century, such as those of G Treviranus, J. F Meckel, 
CaruB, and many more ^ To Huxley more especially, and to 
Heibert Spencer, the greatest influence on British thought in the 
same direction is to be ascribed 

Let us hope that in these times, when it has been found neces- 
sary to modify the older teleological views to so great an extent, 
allbough ihcre may still be much that la unknown, and wide 
diifereiiceB of opinion in regard to the nature and sequence of 
natural phenomena and the inode of their interpretation, all 
naturalists will now concur in one important prmciplc, viz , that 
truthful obBctvalion and candid judgment must alone be our 
guides in the interpretation of nature, and that that theory of 
creation is most deserving of our adoption which is most con- 
fibtent with the whole body of facts carefully observed and com- 
pared. 

To attempt to trace, within the limils to which my remarkB 
must be confined, the influence which the progress of knowledge 
has exercised upon the scientific and general cunceplion of 
biological doctrines would be impossible, for the modification of 
opinion on these subjects has proceeded not less from Ihc rapid 
advance which our age has witnessed m the progress of general 
icletice, especially of physica and chemistry, ihan from that of 
departments belonging to biology itself 

Thus, to go no further than the most general laws ot nature, 
the whole doctrine of the conservation and IransniiiLation of 
force m physics, so ably expounded to this Association by Mr 
Justice Grove, the theo^ of compound radicals and substitution, 
with the discovery of organic synthesis, in chemistry, and the 
more recent advance in speculation with regard to the molecular 

* It would alio be uni ml to omit In meniion here one of the earliest 
Bttempta to bring llriti<in npininn into a new channel, by the reiuorUable 
work entlilcd ' VetUges of Creniiun,' whijh appeared in iB44.uor to cuncval 
rron ouraclvetf I he anmented ridicule and obToquy altemptoa lo be thrown 
upoD the author, not perhaps so much on account of the many luaccuradci 
UnavoidAble in an attempt at the time to overtake 10 large a ficid, H dltvctcd 
acakut the dangerous tendencies supposed to luik In its reasoning 


constitution and propertiea of matter, with which we must 
assocute the names of our President and of Clerk Maxwell, 
in completely changing the aspect of physical and chemical 
sciences within the fast thirty-five years, nave paved the way for 
views of the constitution and (action of organised bodies very 
different from those which could be formed at the time of the 
first meeting of Ihc Association in this place And if, confining 
ourselves lo the department of Biology, we add the discovery by 
microBcopical observation of the minuter elementary forms of 
organisation, more especially as flowing from the comprehensive 
views of org.'inised structure promulgated by Schleiden and 
Schwann nearly forty years ago, the later discovery and investi- 
gation of living protoplasmic subs lances, the accumulated 
evidence of jirogrcssive types of animal and vegetable forms in 
the succession of supenmpoicd strata coinposing the crust of the 
earth, the recent discoveries as to the conditions of life at great 
depths in the ocean, the vast body of knowledge brought together 
by the labours of anitoinisls and physiologists as to tne structure 
and functions of almost every plant and animal, and (still more, 
perhaps, than any other single branch of biological inquiry) if 
we note the rapid and immense progress which has been mode 
during the last filly years in the study of the entirely modern 
science of the development of living beings— we shall be able 
to form some conception of the enormous extension in our lime 
of the bail's uf observation and fact from which biological 
phenomena may now be surveyed, and from whicli just views 
may be formed as (o their muluil Klations and general nature 

It IS now familiarly known that almost all (it not indeed all) 
the plants and animals existing on the caith’s surface derive their 
origin from parents or previously-existing beings wdiose form and 
nature they closely reproduce 111 their life's history. By far the 
greater number spring from germs in the form of visible and 
known spores, seeds, or eggs. A few may be traced to germs, 
or lo vestiges of the parental body, the exact nature of which 
may be doubtful ; and somci incUidmg even a ctrlain number of 
those also produced from known germs, are elihtr constantly or 
occasionally multiplied by budding, or by a process of cleavage, 
or direct and visible division of the parent body. 

The germ constituting the basis of new fonnalion, whether it 
have the form of spore, seed, or ovum, is of the simplest kind 
of organisation, and the process by which a new plant or animal 
is produced is necessarily one of gradual change and of advance 
from a simpler to n more complex form and stniLture ; it is one 
of “evolution,” or, as I would rather name it, "development.” 
But before proceeding to discuss the subject of development in 
the higher animals, it is right to advert to the juclimiuary and 
often debated question, which naturally presents itself, viz — Do 
all living or organised beings, wlihout exceplion, spring from 
germs, ur from any kind uf organised matter lliat his belonged 
to parents ? or may there not be some, .especially among the 
simpler lorms (with regard indeed to which alone there has of 
late been any question), which are produced by the direct com- 
bination of their component elemenls, in the way of the so- 
called spontaneous or equivocal generation, heterogenesis or 
abiogencsis 7 

The impoiiance of the right iolution of this problem 13 not 
confined merely lo the discovery of the mode of origin of the 
lowly organisms which have been the more immediate object of 
investigation by naturalists m recent times, but is one of much 
wider significance, seeing that, if it shall bt satisfaclonly proved 
or even rendered probable that in the course of cosmical 
development all the various kinds of plants and animals have 
been gradually produced by evolution out of pre existing simpler 
forms, and thus the whole srncs of organised beings in nature 
has been shown lo be one of hereditary connection and denva- 
lion, then It would follow that the lu'^tory of the origin of the 
simplest organisms may be the key to that of the first commence- 
ment of life upon the earth's surface and the explanation of the 
relation m which the whole succeeding progenies stand to their 
parental stocks. 

From the very lucid and masterly view of this subject, given 
by Prof. Huxley in hU address to the Association at Liverpool, 
so recently as m 1870, in which the conclusion he formed was 
based very much on the exhaustive and admirable researches of 
Pasteur, 1 might almost have du>pensed with making farther 
reference to it now, but for the very confident statements sinc6 
made by the supporters of the doctnne of abtogcncsis, among 
whom Dr. Bastian stands most promtnent in this country, and 
for the circumsUnce that the lire-history of many of the lower 
or^nlsms was sUll imperfectly known. 

Dnnng tfie last seven or eight yearr, however, renewed inves- 


304 


NATURE 


[Au^t i6, 1877 


lif^tiona by most competent inquirers have folierwed one another 
In quick succcssioOj from a review of which we cannot but arrive 
at a conclusion adverse to the theory of heterogenesis, viz., that 
no develapment of organisms, even of the most simple kind, has 
been saii^/actonly o^erved to occur in circumstances which 
entirely excluded the possibility of their being descended from 
germf), or cLjuivalcnt formative particles, belonging to pre-exiat- 
ing belies of a similar kind. 1 can do no more now than name 
the autf-ors of the most conclusive experiments on this subject, 
which 1 do nearly in the order of the publication of their re- 
searches, as those of Mr W N. Hartley in 1872, Messrs Pode 
and Kay Lankesier in 1S73, Dr. Burdon Sanderson In that and 
the following years, Dr W Roberts in 1S74, Prof Lister in 
1875, and most recently of Prof. Tyndall, Prof. Cohn, and of 
Messrs, Dellinger and Drysdale ' 

But, admitting that the evidence from direct experiment is 
such as entirely to shut us out from entertaining the view that 
spontaneous generation occurs in the present condition of the 
earth, we are not relieved from the diihculty of explaining how 
living organisms or their germs first made their appearance , nor 
are we debarred from attempting to form hypotheses as to how 
this may have taken place. First, upon the theory of evolution, 
which, strictly carried out, supposes the more complex orgamamB 
to be derived from the more simple, it might be held that the 
conditicna affecting the combination of the primary elements of 
matter into organic foims may at one time have been difTercnt 
from those which now prevail , and that, under those different 
conditions, abiogencsis may have been pobsible, and may have 
operated to lay the foundations of organic life in the simpler 
forms in which it at first appeared — a state of things which can 
only be vaguely surmi-^cd, hut in regard to which no exact infor- 
mation can be obtained Or, secondly, evading the difficulty of 
strict co^mical evolution, we might suppose that vital conditions 
may have been coeval with the first existence of physical and 
chemical properUes m the rest of natural bodies But this hypo- 
thesis would be exposed to the objection that, according to the 
cosmical view generally held by physicists, the whole materials 
composing Ihe carih have originally been subject to incandescent 
heat Nor is the difficulty abolished, but only removed to a more 
remote pcuod by the supposition of Ihe transjiort of germs from 
another planet or their introduction by means of meteorites or 
meteoric dust ; for, besides the objection, arising from the cir- 
cumstance that these bodies must have been subjected to a very 
high temperature, wc should still have everything to learn as to 
the way in which the germs arose in the far distant regions of 
space from which they have been conveyed. 

The IncompletcneEs of the geological record leaves us In the 
dark as to the tunc at which the first dawnings of life appealed 
m the lower strata of the earth’s surface The most recent 
researches tend to carry the origin of life back to a much earlier 
eriod than was at one lime believed, and if the famous Eozoon 
t admitted as evidrncr, even into that of the Laurentian strata. 
But even if doubts should prevail wiih regard to the presence of 
definite organised forms in the older sedimentary strata, the 
occurrence in them of carbon in tbe form of graphite in large 
quantities makes the previous existence of living organisms at 
least possible, and it may be that ihe complete metamorphosis 
which these rocks have undergone has entirely removed all 
definite traces of organisation 

Nor have we the means from geological data of determining 
whether the beings of the vegetable or of the animal kingdom 
first made their appearance If w e adopt the view which haa 
for some time been entertained by physiologists that animals are 

■ I may refer to Dr Haiiian’a paper in Nature rf June 30,^ 1870, and to 
hu Lwu Work', “Ihe Origin of the Orgmiuma," RnU “The 

Beffuiningi of I.ife “ Mr Hartley'^ tesearchciip which were commenced in 
1S65, are described in n paper prinied m the ProcetdiPtgs of the Hoyal 
Society fur 1B7J, and in hm “ liccluiei on Air," and edition, 1876. where nii 
inierevImK iiLcourit of the whole iiihjeLi will 1^ KfjunJ Ihe expenmcniH of 
Mr rode, of Oxford and Fn f Uay L'lnhuter ute deirnhed ui a palmer on 
the ‘ ' DeielnpiiieiiL uh llaclena m Organic InriinKins '* in the Roy boc 
Prci. for 1 873, p T)r Furdun banderxon'a rosearches are contained 

in the Kep^iriq of the MadiL.1l Offirer of ihe I’rivy Council, and in vanuii^ 
pApera in Natuhf , Dr W UubertB’i paper in printed in iho Transactions 
of the Royal S< Lieiy fur 187^, voi clxiv p 457 Prof, LibIbe’^ '*Coiiiri- 
builoii to the Germ 'J heory uf Puirefactiun and other Femteniaiive 
ChEmiK," ttc,. If contained in the TratisatitnMs of iho Hwal Society of 
KdiQDurgh for 1875, p 313, and tn aho given in Natuhh Prof Tyndall'e 
ruaearchet ara described in hia paMrs in the Procffdings oF the Royal 
Socieiy durms ^he last iwn year^, The work of Prof Cohn, of Ureilau, 
entitled " tieilr^lge zur niulu||ie der PAanzen," 1877-76, contalni many 
menuilrB bearinx up jii Una lubjcct, which have been partly piibUihed in 
abilract In ihe Murosco^ical JoumaJ, in which also vdll n found, in a 
MriSJi of cjniributioMB eMlendiiiB from 1S73 lo the preaenl time, the inlciesi- 
ing obeervAtiDnB uf Mr W H UalUnger and Dr J Dryidale, 


entirely dependent, directly or indirectly, on plants for the mate- 
rial which constitutes their living substance, and that plants, as 
constructive agents, alone have the power to bring together the 
elements of lifeless matter from such states as carbonic acid, 
water, and ammonia, into the condition of the livmg solid, the 
inference would be inevitable, at least for the great majority of 
the animal creation, that they must have been preceded by 
plants But paltcontology ia as yet silent on this interesting 
question ; and, if we consider the remarkable approach which is 
made m structure and properties between the lowest and simplest 
members of the two kingdoms of organic nature, so that at last 
all distinction between them seems entirely to vanish, and a set 
of organisms is found which partake equally of animal and vege- 
table characters, or, rather, exhibit properties which are common 
to them both, we shall hesitate to postulate confidently for the 
primitive antecedence of vegetable life, although, perhaps, In 
Jaler epochs the pre-existence of vegetables may be looked upon 
as necessary to the life of more developed animal organisms. 

The re/lection forces itself upon us that we are just as ignorant 
of the mode of first origin of all the compounds of the inorganic 
elements as we are of that of living matter , and we may there- 
fore be excused if we suspend all theory and conjecture until we 
shall be guided to more reliable hypotheses through the plain 
track of observation and expenment. 

The practical applications of the increased knowledge of 
the origin of minute animal and vegetable organisms are so 
numerous that it would occupy a much longer time than is at 
my disposal to give any detailm account of them , but they are 
of such immense importance m their commercial, social, and 
sanitary relations that they ought never to be lost sight of. 

It is now proved beyond doubt that the origin of putrefaction 
and fermentation ib dependent on the presence in the substances 
which are Ihe seat of change in these processes, or m the sur- 
rounding air, of the germs of minute organnois of an animal 
or vegetable nature, and that the maintenance of the chemical 
changes In which these processes mainly consist is coincident 
with and cssually (if not essenlially) dependent upon the growth 
and mulliplication of these organisms. 

Prof. Lister had the merit of being the first to apply the germ- 
theory of putrefaction to explain the formation of puliid mailers 
in the living body , and he has founded on this theory the now 
well-known anliseptic treatment of wounds, the importance of 
which It would be difiicult to over-estimate. 

The success or failure of plans for the preaervation of meat 
and other arliclea of food without question depends on the 
possibility of the complete exclusion of the germs which are the 
cause of putrefaction andfermentalion ; and their management 
must therclore be founded on the mod accurate knowledge of 
these organisms, and the circumstances infiuenciug the 
persistence of their vitality and the vigour of their growth 
The theory of biogenesis has also lately been the guide m the 
investigation of the causes of various forms of disease, both in 
the lower animals and in man, with the result of showing that 
in many of ihem the infective substance consists in all prob^ility 
of geims of minute animal or vegetable organiam!). 

There is very great probability, indeed, that all the zymotic 
diseases, by which we understand the various forms of fevers, 
have a similar origin As haa been well remarked by Baxter in 
an able paper on " The Action of Disinfectants,” the analogic 1 
of acbon of contagia are similar to those of septic organisms, 
not to processes simply of oxidation or deoxidation. These 
organisms, studied in suitable fiulds, multiply indefinitely when 
introduced in all but infinitesimaL ptuporcions Thus they are, 
as near as we can perceive, the very essence of contagia.^ 

Leaving, however, these and many other general questions 
regarding the origin of the lowest forms of animal and vegetable 
I16, let UB now turn our attention to the mode of development 
of a new being in those belonging to the higher groups The 

f general nature of the formative process, in all instances where 
ertilucd germs arc produced, will be best understood by a short 
sketch of the phenomena ascertained to occur in diifercnt kindh 
of plants. 

In the higher or phanerogamic plants it is generally well 
known that the coxnbmalion of two parts of the Hower is necea> 
Miy to the production of a seed contaiDlng the embryo or young 
plant, Beginning with the discoveiy of the pollen tubes by 
Amici in 1823, the careful and minute investigations of a long 

^ For the musL interestina infonnaiiuii on this luhject, I taiinut do better 
ihiui refer lo the very able reporis by Dr, Durdon Sanderson in the 
'*Roporii of the Mcdical^fficer of the Privy Council," 1873, 187^, and 
1B73 
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line of lUustrioua vegetable physiologlata have broughl: to light 
ihe details of the process by which fertilisation is eiTected, and 
have shown in fact how the minute tube developed from the 
inner membrane of the pollen-Crannlep as soon as it falls upon 
the stlgmatic tissue of the seed-bearing plants insinuates itself 
by a rapid process of development between ihe cells of the style, 
and reaches at last the ovule, in the interior of which is the 
embryo-iac ; how, having passed into the micropyle, or orifice of 
the ovule, it maVes its way to' the embryo-sac; how a minute 
portion of the fertiliiing substance of the fovilla transudes from 
the pollen tube into the cavity of the embryo- sac, in which by 
this lime a certain portion of the protoplasm has become difTcr- 
entiatcd into the germinal vesicle, thereby stimulating it to 
further growth and development, the earliest phenomena of 
which manifest themselves by the formation of an investing 
cell- wall, and by the occurrence of ccll-dlvisinn, which results in 
the formation of the embryo or plantule of the seed. 

Thus It appears that the essential part of the process of pro- 
duction in phanerogamic plants is the formation in the parent 

f ilaiit u{ cells of two different kinds, which by themselves have 
iLtle or no independent power of further growth, but which, by 
Ihelr union, give rise to a product m which the power of 
development is raised to the highest degree 

by i^UTthcT researches it is now known that the same law 
pievaiU in all the remaining members of the vegetable kingdom, 
with the exception only of the very simplest forms.^ 

In viewing the reproductive process in the Berics of crypto- 
gamic plants, two facts at once strike us as remarkable in the 
mMlihcatiaas which are observed to accompany the formation of 
a productive germ, viz First, that the difference between Ihe 
two productive elements becomes, as it were, more prominent, 
or more highly specialised, in the cryptogamlc than m the 

f ihanerogamic plants , and second, that m the simpler and 
ower forma this difference gradually disappears till it is lost m 
complete uniformity of the productive elements. 

Thus in the whole tribe of the ferns and vascular crypto- 
gams, m the higher alg£e and fungi, in the characex and in 
the mosses, the differentiation of the productive elements is 
earned to a very high degree j for wliile that belonging to the 
embryo or germ presents the structure of a simple cell which 
remains at rest, or In a comparaiivcly passive state, and, 
absorbing into itself the substance of the other, becomes the 
seat of subsequent development ; Ihe other, corresponding to 
the pollen of the filammiferous phanerogam, is usually separated 
from the place of its formation, and having undergone a peculiar 
modiEcaliOM of structure by which it acquires active moving 
ciha, It changes place, and is directed towards the germinal 
atruiHure, and coming in contact with its elementary cell, is 
more or less absorbed, or lost in the fertilising process The 
protoplasm of the germinal cell, thus acted on and fertilised, 
then proceeds to undergo the changes of development by which 
the foundation is laid for the new ^ant. 

In the algx and fungi, however, there are gradations of ihe 
differentiation of the two reproductive cells, which are of the 
greatest interest Ir leading to a compreheniion of the general 
nature of the formative process. For m the lower and simpler 
forms of these plants, such as the Desmidi^, Mesocarpes, and 
other Conjugate, we hod that there is no dUtmction’ ui structure 
or form to be perceived between the two cells which unite or 
undergo conjugation ; and a complete fusion or intermixture of 
the two msfises of protoplasm results m the production of a 
single, usually spherical, mass holding the place of an embryo 
And that there is an absence of specialisation between the tWo 
Uniting cells is clearly shown in bi^h Desmidmm and Mtsocarpus^ 
by the fact that the embryo or zygospore is formed in the mass 
resulting from the union of the protruded poitions of the two 
cells ; and in more ordinary cases, as in Spirogyray where the 
emb^o IS formed in one of the two cells, it seems to be 
indiflCTent in which of them it is formed. 

From this, which may bd' regarded as the most elementary 
t]/pe of new production by the union of the two cells, the Iransi- 
lion IS not a great one to the development of a progeny without 
any silch union. We might conjecture, then, that the capacity 
for separate or individual existence extends In the lowest 
orgoniams to the whole, or to each structunl element of their 
organisation, while as we rise in the scale of vegetable life (and 
the same view might epply to the aiUipld kingdom) this capacitjp 

‘ ll will be obfierved that 1 le^ve cnurcly out of view the whole subject, 
pf the muliplicaiiun of ylantii by building or simple dmsiun. 
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is more and more divided between the two productive demenb, 
or, at least, is only called into full action by their coinbinatioD. 

The germinal element consists of a simple primordial eeli, 
varying in different kinds of plants, but in all of them probably 
containing the essential substance protoplasm, and Ine most 
immediate result or effect of fertilisation Is the multiplication by 
repeated hsslparous division of the previously -existing cells. 
The new individual resulting from this cellular growth usually 
remains within the parent body, wiihoul, however, direct union 
or continuity of tissue, till ihe embryo has attained some 
advancement, as in the well-known case of the seeds of a phane- 
rogam ; but there are many varieties in the mode of its disposal 
among the lower plants. 

A remarkable exception to the more direct relation of the 
process of fertilisation to the formation of the new individual or 
emVryo occurs m some plants, simulating in some respects that 
kind of variation in animal reproduction which has been named 
alternate generation. A well-known inKtance of this belongs to 
the vascular cryptogams. The prolhallmm of the ferns, for 
example, results from the development of so-called spores or 
unicellular buds, which are familiar as being formed in small 
capsules on the lower leaf-surface ; and in this prothalLmni, when 
it has reached a certain stage of vegetation, there are formed the 
archegonia, containing the oospheres, or germ cells, which are 
fertilised by the moving ciliated particles developed m the cells 
of the anthcridia, leading to the production of a new spore - 
bearing plant. 

Recent researches have also called attention to the remarkable 
I arrangements m phanerogamic plants for the prevention of 
fertilisation of the pistils by pollen from the same Aower, or even 
from the same plant. In the latter cose this is effected by the 
Reparation of stamens and pistils m different flowers on the same, 
or on different plants In the former case, where both organs 
occur in the same flower, tlie adiipta* 10ns, whether of a mechanical 
or of a physiological character, by which lelf-fertilisation is 
prevented, as ascertained by numerous recent invesligations 
(among which those of Darwin are most conspicuous), are of the 
most varied and often the most complicated kind. 

Let us now turn to the consideration of the development of 
animals, and let me say in the outset that it will be necessary for 
me to confine my remarks chiefly to the higher or v:rtebrated 
animals, and to certain parts only of the history of their develop- 
ment , more particularly the structure and formation of the ovum 
(ir cRgi If 3 earlier developmental changes, and the relation of 
these 10 the formation of the new animal. 

I cannot enter upon the consideration of this topic without 
adverting to the very recent acquuilion of some of the most im- 
portant facts upon which this branch of knowledge is founded , 
and 1 feel it to be peculiarly appropriate, in the year of hii 
death, to refer to a biologist whose labours contributed more 
powerfully than those of any other person to give to animal 
embryology the character of a systematic branch of science, and 
to whom we owe some most important oiiginal discovenes, — 1 
mean Karl Embt von llaer of Konigsberg, St Petersburg, and 
Dorpat 

Of observers who, previous to von Baer, weire mainly instru- 
mental m preparing the way for the creation of a more exact 
modem science of embryology only two can be mentioned, viz., 
Caspar Frederick Wolff of St Petersburg, well known as the 
author of a work entitled " Theona Genemtionis,*' published m 
I759 p which the tpi^en&sis^ or actual formation of the orgaiu 
in a new being, was tint domonstiated, and Chn^uan Pander, 
who by his researches made at Wurzburg explained, in a work 
published in 1817, the principal changes by which the embryo 
ariMs and is formed. 

Von Baer was bom m the Russian province of Eathonia on 
February 29, 1792. After having lieen fifteen years professor in 
the Prussian University of Konigsberg, he was called to Sr. 
Petersburg, and having some years later been appointed to a 
newly- established profesMi^ip of Comparative Anatomy and 
Physiology, he remained in that city for nearly thirty years as the 
most zedouB and able promoter of scientific education and 
research, stimulating ana guiding all around him by his un- 
exampled activity, comprehensive and original views, sound 
judgment, ahd cordial co-operation. In 1 868, at the age of 
seven ty-six, he retired to Dorpat, from the Univenity of which 
he hod received hi^ degree m tSl^, and conUnued siiU to occupy 
himself with working and writing in his favourite subjects, as 
well as mttresting himself in every I lung that was related to 
educational and scientiAG progress, to very near the time of his 
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death, which occurred on November 28, 1676, in hia eighty- fiflb 
year. 

Although von Baer's reBearcheSj according to the light in 
which wc ma^ now view Ihein, contiibuted m no small degree to 
the introduction of the newer views of the morphological relations 
of organic structure which have culminated In the Theory of 
Descent, yet he was unwilling to adopt the views of Darwin \ 
and one of hiB latest wntings, completed m the last year of his 
life, was in vigorous opposition to that doctnne. 

It would have been most interesting and instructive to trace 
the history of the progress of discovery m embryology from the 
period of von Baer down to the present lime, but such a history 
would not be suitable to the purfxise of this address ; and I can 
only venture here, m addition to Rathke, the colleague of Baer 
m Kunigsberg, to select two names out of (he long list of dis- 
tinguished workers in this held during the last forty years, viz. : 
Thomas BischolT, of Giessen and Munich, to whom we owe the 
greatest progress in the knowledge of the development of mam- 
mala, by his several memoirs, appearing from 1842 to 1854 ; and 
Robert Remak, of Berlin, whose researches on ihe development 
of birds and batrachia, appearing from 1S50 to 1855, gave 
greally-incrcased exactness and extension to the general study of 
development 

The germinal clement, from which, when fcrtihbcd, the new 
animal is derived, is contained within the animal ovum or egg — 
a compact and definite nia=s of organic matter, in which, not- 
withstanding great oppiircnt variations, there is maintained 
throughout all the members of the animal kingdom, excepting 
the protoroa, which arc destitute of true ova, a greater uniformity 
in Bome respects than belongs to the germinal product of 
plants 

Usually more or less spherical in form, (he animal ovum 
presents the cssentml characters of a*' complete cell," in the 
Bigmficalion given by Schwann to that term The germinal 
substance is incloBed by an external vesicular membrane or all- 
wall. Within thii covering the all’iuhstance^ generally named 
yolk or vitellus, from the analogy of the fowl’s egg, consists, to 
a greater or le^s extent, r f a mass of protoplasm, and imbedded 
in this mass, in a determinate silualion, theie is found a smaller 
internal vesicular body, the ga miual-vtsule ox WUh its 

moie or less constant or variable matula or nucleolu'- 

Novi' the first thing winch strikes us as remaikable connected 
with the ovum is the very great variation m size as compared 
with the entire animal, while in all of them (he same simple or 
elementary structure is mainiained. The ovum of mammals is, 
for example, a comparatively small bofiy, of which (he average 
djarueler 15 about (he ^^irth of an inch, and which coosequentiy 
scarcely weighs more ihan a very minute fracliun of a grain, 
which may be calculated perhaps only at the ^gjnnth part And 
further, in two animals differing so widely in si/e as the elephant 
and the mouse, the weights of which may he held to stand towards 
each other in the proportion of 150,000 to i, there is scarcely 
any difference in me size of the mature ovum 

On the other hand, if we compare this small ovum of the 
mammal with the yolk of the egg m the common fowl, the part 
to which it most nearly corresponds, it may be estimated that 
the latter body would contain above three millions of the smaller 
ova of a mamma], 

The attribute of size, how'ever, in natural objects ceases to 
excite feelings of wonder or surprise as our knowledge of them 
iJicreBBCB, whether that be by familiar observahon or by more 
scientific research We need not, at all events, on account of 
the apparent micutencBS of the ovum of the mammlfer, or of any 
other anina], liave any doubts as to the presence of a sufficieDt 
amount of geiminal substance for explaining in the most material- 
istic faihion the transmission of the organic and other properties 
and lesemblanccfi between the parent and offspring, Tox we are 
led to believe, by those who have recently given their attention 
to the size of molecules composing both living and dead matter, 
that in such a body os ihia minute ovum of the mammal, there 
may be as many as five thousand billions of molecules, and even 
if wc restrict ourselves to the smaller germinal vesicle, and, 
indeed, to the smallest germinal particle which might be made 
visible by the highest microscopic enlargement, there are still 
sufficient molecules for all the re quire men Is of the most exacting 
material biologist ' 

* According lo a calLnlaiimi niade ky Mr S( rby, the number of mole- 
cules in ibe (germinal \ ciii do gF ihe mammalian ovum u such that If one 
molecule were lo be lest in every second of lime, ihe whole would not be 
cxhaujitedjD sevenleen yearn See Address lo ibe Micniscirptc SocHly in 

yffttm, pf Mfcrescafi AttffiCr, vt'I xv p 225, and Naturf, vuI riii. 


This great disparity of size ia, however, connected with an 
important difference in the disposition of the yolk-subatance, 
according to which ova may be distinguished ma of two kinds — 
(he large- and the smaU-yolked ova, between which (here are 
also many intermediate gradations. The larpr yolked ova 
belong to the whole tnbe of birds, scaly reptiles, osseous and 
cartilaginous fishes, and the cephaJopods among the inverte- 
brates , ard are distinguished by the strictly germinal part or 
protoplasm being collected into a small disc, known familiarly 
as the cicatncula of (he fowl’s e^g, and to be seen as a whitish 
spot on that side of the yolk which naturally floats uppermost ; 
while the rest of the yolk, of a deeper yellow colour, contains a 
large quantity of vitelline granules or globules of a different 
chemical nature from the protoplasm 

The phenomena of embryonic development are, in the first 
instance at least,' confined to the germinal disc, and the rest of 
the ynik serves in a secondary or more remote manner to furnish 
materials for nounshment of the embryo and its accessory parts 
Thus we distinguish the germinal from the nutritive or food-yolk, 
or, as the younger Van Beneden has named them, the protoplasm 
and the deutoplasm. 

In the smaller ovum of the mammal, on the other hand, it seems 
as if the whole, or nearly the whole, of the yolk W'ere proto- 
plasmic or germinal There may be some admixture of yolk- 
granules , but there is not the marked separation or limitation 
of the protoplasmic substance which is so distinct in birds, and 
the earliest changes of development extend to the whole com- 
ponent substance of the yolk, or, in other word^, the yolk is 
entirely germinal I fence some have given the names of 
merohlashc and kolohlasitc, meaning partially and entirely 
germinal, to these two contrasting forms of ovj There are 
many of the invertebrate animals of which the ova pre’^ent the 
same entirely germinal arrangement as in those of niammaU, and 
the aniphtoxits may be included in the same group, 

The amphibia stand in some measure between the two ex- 
tremes , the purely protoplaiintc or germinal part occupying one 
side, and the nutritive or vitclbne the other But among the 
Invertebrates the gradations are often such as to make it (hn'icult 
lo determine under whjch group the ova should be placed 

The genesis or formation of the ovum itself, if it be considered 
with reference to its first origin, carries us hack lo a very early 
period of Ihe romiation of ine parent in which it is produced ; 
and It 13 one of the most interesung problems to deterniinc ntiat 
IS the source ol the cells m the parent from winch the ova 
originally spring All that I can venture to say at present in 
regard to this point is, that the primordial ova or germs appear 
in the parental body while still embryonic, at a very early period 
of ilE development, and clearly derive their origin from a deepl>- 
seated part of the formative cells which are undergoing trans- 
formation into Ihe primitive organs , but the exact seat of the 
origin of the reproductive cells is still a mailer of doulit 

When the ovum altams Us full maturity in the ovary, the scat 
of Us formation within the parent, il is separated from that 
organ, and when perfected proceeds to undergo embryonic deve- 
lopment , a marked difference in iliis respect existing between 
the germinal product of the higher plants and animals 

The period of maturation of the ovum is matked in the greater 
number of unimals by a senes of phenomena which have gene- 
rally Ixicn interpreted as the extrusion or absorption of Ihe ger- 
minal vesicle , and various observers have actually traced the 
steps oj the process by which that vesicle appears lo leave the 
yolk and is lost Lo sight, or has passed into ihe space betwene 
the yolk and its membrane m the shape of the peculiar h) aline 
bodies named the polar or dirtctmg globules. But recent re- 
searchcR, afterwards to be referred to, lend lo show that some 

f iart at least of the substance of the germinal vehicle remains to 
bim, when combined with the fertilibing clement, the newly- 
endowed basis of future development. 

Among the earliest changes to which the perfect ammal ovum 
IS subject, 1 have first to refer to the Eegmentation of the germ, 
a seriei of phenomena the observation of which has been pro- 
ductive of most important results in leading lo a comprehension 
of the intimate nature of (he formative process, and which is of 
the deepest interest both m a morphological and histological 
point ol view. Tins process, which was first distinctly obeeived 
by PrevoEit and Dumas more than fifty years ago, and is now 
known to occur in all animal ova, consists essentifllly in the 

p 33a See also Darwin on Pongenesi», in Ins work on “ Variations, " 
ilc (1E66), V0I II p 374, and iho Review by Kay Laiikcsler Lt Hnerkol** 
work, “ I'eneeneiriR dcr lllaalidule, ” fre , in Natcwe for 1876, p 235, in 
Kay Lankealer's Liwny on “ Compnrain e Longcviiy,” 1870. 
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cleavage or splitting up of the protoplasmic substance of the 
yolk, by which it becomes rapidly subdivided into smaller and 
more numerous elements, so as at last to give nse to the pro- 
duction of an organised stratum of cells out of which by subse- 
quent changes the embryo is formed. 

The process of yolk segmentation may at once be distinguished 
as of two kinds, according as it affects m the small-yolked ova 
the whole mass of the yolk simultaneously, or in the luge-yolked 
ova is limited to only one part of it. The cleavage process, in 
fact, affects the germinal and not the food yolk ; s i that to take 
the two most contrasting instances of the bud and mammal to 
which 1 have before referred, it appears that while the mammars 
ovum undergoes entire Segmentation, this process is confined to 
the Eiibstance of the cicatncula or geiminal disc of the bird's 
egg 'Ihis process is essentially one of cell-division, but it is 
also in some measure one of cell-formalion The best idea of lU 
nature will be obtained from a short description of the total 
Eegmcnlation occurring in the mammal's ovum, 

When, as before mentioned, the germinal vesicle has been in 
part cKtmded or lost to sight, the whole yolk- substance of the 
ovum fornui a nearly uniform mas<i of finely granular proto- 
plasm, Inclosed within the external cclL-membrane. Wuhin a 
few hours later a clear nucleus has arisen in this mass, To this 
more definite form of orgamsation, assumed by the germinal 
substance of the future animal which is about to be the subject 
of the segmenting process, the name of the first segment- 
sphere may be given 

By the procens of cleavage, which now begins, this first seg- 
ment-sphere and Its nucleus undergo division into two nucleated 
spheres of smaller size, the whole substance of the yolk, in a 
holobla.stic ovum, such as that of the mammal, being involved 
m the segmenting process. 

The second stage of division follows after the lapse of a few 
hours, and results in the formation of four nucleated segment 
spheres , and the process of division being repeated in a certam 
definite order, there result in the succeeding stages, that is, the 
thud, fourth, fifth, and up to the tenth, the numbers of 8, 12, 
16, 24, 32, 48, 64, and 96 nucleated yolk- spheres, germ-spheres, 
or formative cells. 

In the rabbit’s ovum the tenth stage is reached m Less than 
three days ; and os during that time the sue of the whole ovum 
lias undergone very little increase, it follows that the spheres of 
each succeeding set, as they become more numerous, have dimi- 
nished greatly in size. These segment-spheres are all destitute 
of external membrane, but are distinctly nucleated , and their 
protoplasmic substance u more or less granular, presenting the 
usual histological characters of growing cells 

By the time that segmentation has reached the seventh or 
eighth stage, when 32 or 48 spheres have been formed, the ovum 
has assumed the appearance of a mulberry, in which the outer 
smaller spheres, cioselv massed together, project slightly and 
uniformly over the whole surface ; while the interior of the ball 
is filled With cells of a somewhat larger size and a more opaque 
granular aspect, also resulting from the process of EegmentaLion. 

Already, however, the mulual compre'-sion of the spheres or 
cells on the surface, by their crowding together, has led to the 
flaLtening of their adjacent sides , and by the time the tenth 
stage is reached, when the whole number of the cells is about 
96, the more advanced superficial cells having ranged them- 
selves closely together, form a nucleated cellular layer or 
covering of the yolk, mclosing within them ihe larger and more 
opaque cells, derived like the first .^rum the segmenting process 
In a more advanced stage, the deeper cells now referred to 
having also taken the form of a layer, there results at last the 
bilaminar blastoderm or embryonic germinal membrane. 

The process of partial secmentation, such as occurs m the 
bird's egg, though perhaps iundamentally the same as that of 
the mammal previously described, stands in a different relation 
to the pails of the whole yolk or egg, and consccjuenlly differs 
in Its general phonomenaJ The scgmentaLion is mainly rc- 
filricled m the meroblaslic ova of birds to the germinal disc or 
Cicalricula, and does not immediately involve any port of the 
larger remainder of the yolk. Thia takes place during the time 
of the descent of the yolk through the oviduct, when the yolk 
is receiving the covenng of the wTutc or albumen, the membrane 
uid the shell, previous Co being laid — a progress which, in the 
common domestic fowl, usually ocpupies less than twenty-four 
hours. Corresponding essentially toUe more complete segmen- 
tation of the mammaVs ovum, the process leads to the same 
result In the produciion of two layers of nucleated 'fermiatlvd 
cells in the 'ongmel seat of n protoplasmic disc ; a blkinhiar 


blastoderm resulting as in the mammal's ovum, though in a 
somewhat different relation to the yolk. 

I will not fatigue ^ou with a description of the details of these 
phenomeDO, mtercfiling as they may Dc, but only mention gene- 
rally that they consist in the formation of deep fissures running 
from the surface into the substance of the germ-disc The Brat 
of iheiaC hasuTcs crosses the disc m a determinate direction, 
dividing it into two nearly equal semicircular parts In the next 
stage another fissure, crossing the first nearly at right angles, 
produces four angular segments. Then come four intervening 
radial Bssures, which subdivide the four segments into eight ; 
and next afterwards the central angles of thebe eight radial aeg- 
menlB are cut off from Lhelr peripheral portions by a different 
fissure, which may be compared to one of the parallels of lati- 
tude on the globe near the pole where the radi.il or ion^tiidd* 
fissures converge And so thereafter, by the succession and 
alternation of radial and circular clefts, which, however, as they 
extend outwards, come soon to lose their regularity, the whole 
germinal disc u divided into the two layers of nucleatcf] cells, 
constituting the blastoderma or germinal membrane of Pander 
and all subsequent embryologists ^ If a laid egg be sub- 
jected to the heat of incubation for eight or ten houri, the cica- 
Incula, now converted into this segmented blastoderm, is found 
to be considerably expanded by a rapid multiplication of its 
constituent cells, and in as many more hours, by further changes 
in its substance, the first lineaments of the chick begin to make 
their appearance. Similar changes affect the blastoderm of the 
mammal, and thus it appears that the result of segmentation, 
in the bud as well as m the mammal and other animal b, is the 
production of an organised laminar substratum, which is the 
seat of the subsequent embryonic development, 

1 must still request your attention to some details connected 
With the process of segmentation, which bear upon the question 
of the origin of the new cells, and on which recent research has 
thrown a new and unexpected light 

AVith respect to the nature of the first segment-sphere of the 
ovum and the source of its nucleus, as well as of the other 
segment-spheres or cells which follow each other m the successive 
steps of gcrm-suodivision, it appears probable from the re- 
searches of several mde^-cndent observers, and more especially 
of Edward Van Beneden and Oscar IKrtwig, that in the course 
of the extrusion of the germinal vesicle, a small portion of it 
remains behind in the form of a minute mass of hyaline substance, 
to which Van Bcnedcn has given the name of pronuchus^ and 
that, 05 the result of the fertilising process, there is formed a 
second similar hyaline globule or pronucleus, situated near the 
surface, which gradually travels towards the centre and unites 
with the first pronucleus, and that these two pronuclei, being 
fused logeiher, form the true nucleus of the first segment sphere 
According to this view the original gernunal vcsidr, when it dis- 
appears, or 18 lost to sight, os described by so many embryo- 
logists, IS not dissipated, but only undergoes changes leading to 
the formation of the new and more highly endowed nucleus of 
the first embryonic or segmenial sphere It furlher appears that 
the Rub division of each segmenting mass is preceded by a change 
and division of the nucleus, and that this division of the nucleus 
15 accompanied by the peculiar phenomenon of a double conical 
or spindle-shaped radial Imcation of the protoplasm, which, if 
we were inclined to speculate os to its nature, seems almost as if 
it marked out the Iilcs of molecular force acting m the organising 
process. These lints, however, it will be understood, if visible 
with the microscope, even of the highest magnifying power yet 
attained, belcng to much larger pariiLles than those of the sup- 
posed molecules of the physicist ; but considered m connection 
With what we know of the movements which frequently precede 
the act of division of the yolk -sphere*;, wc seem in this plieno- 
menon to have made some near approach to the observation of 
the direction In whidi the molecular forces operating in organisa- 
tion may be supposed to act ^ 

■ The more nature hf the process of se^menuuon fraii first made 

known by the unercsiina researches of liagge in 1841, and more especially 
of KbllixerlD 1641 '[Hie phenomena of complete s^mentabon were fi ret 
fuUy deMinbed m inc mammari ovum in ]haLhon''E " Descripuan of the De- 
velopmeni of the Rabbit,** 1843, Oud followed out in bis succeeding " Mtmolra 
on ihe Dog, Guinea-pig, and Roe-deer " The pheaomena of [urilal segmen- 
UHon were fusl made known, in iheir more exact form, bv RuUiker*s “Re- 
searches on ihe Development of the Cephalopoda," published ih 1P44 In 
birds Ihe proceu was first dcKcribed by llergmann in 184G, and more fully 
by Cobte in 1B48 

The obscivalions referied tu above as In the division irf the nucleus are 
so naval and of such dSep intareu ihal I am tcnvpLed to add here a short 
abstract of their more unuorlant nsulu from a very clear account given uf 
them by Dr. John Prieouey, of Owena Collage, Manchester, lu ihe 
of MicroKOpual Scunct for April, 1876. 
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With respect to the nature of the blostodernii the organised 
cellular alratum reaulling from segmentation, and its relation to 
the previous condition of the ovum on the one hand, and the 
future embryo on the other, there is presented to us, modem 
research, ihe interesting view that the blastoderm consists, after 
completion of the segmenting process, of two layers of cells, an 
outer or upper, usually composed of smaller, clearer, and more 
compact nucleated cells, named ectodfrm^ or eptblast, and an 
inner or lower, consisting of cells which are somewhat larger, 
more opaque, and granular, but also nucleated, and named 
endoderm^ or hy^bhst 

In the meroblasLic ova, such as those of birds, the bilaminar 
blastoderm is discoid and circumscribed, as U Jies on the yolk 
surface, and only comes to envelope the whole of the food -yolk 
in the progress of later development , while in the holoblastic 
ova, and more especially m mammals, the blastoderm from the 
first extends over the whole surface of the yolk, and thus forms 
an entire covering of the volk known as the " vcMcular blasto- 
derm ; ” the space within being occupied by fluid 

Huxley long ago presented the interesting view that these two 
layers are essentially the same in their morphological relations 
and histological structure with the double wall of the body In 
the simplest forms of animals above the protozoa , and Haeckel 
has more recently followed out thii view, and supported it by 
his researches in the Calcareous Sponges, and has founded upon 
it his well-known Gastriva theory. According to this view all 
animals take their origin from a form of Gastrula In the simpler 
tribes, as in the instance of the common fresh-water polype 
or hydra, they proceed no further than the gastrula stage, 
unless by mere enlargement and slight difTerentiation of the two 
primitive layers of cdl, representing the pciMstent ectoderm and 
endoderm.^ 

If, pursuing this idea, we take a survey of the whole animal 
kingdom in its long gradation of increasing complexity of form 
and structure from the simplest animal up to man himself, we 
hnd that all the various modiflcatlons of organic structure which 
present themselves arc found, in the history of the individual or 
ontological development of the dlfTercnt members of the series, 
to spring originally from two cellular laminx, ectoderm and 
endoderm, the component elements of which may again 
be traced back to the first segment-sphere and primitive 
protoplasmic elements of the ovum 
Time docs not admit of my conducting you through the chain 
of observation and reasoning by which Haeckel seeks to con- 
vince us of the universal applicability ofhia theory, but 1 cannot 
avoid calling your attention to the extremely interesting relation 
which, has been shown to exist between the primary phases of 
development of the ovum and the foundation uf the blastoderm 
in very different groups of animals, more especially by the re- 
searches of Haeckel himself, of Kowalevsky, Kdward Van 
Benedrn, and others, and which has received most efhdcnt sup- 
port from the investigalions and writings of E Ray Lankester 
m our own country , so that now we may indulge the wcll- 

The reMarchen nnw rereiretJ lo are ihose of Auerb^rh, Pul^hli, Stras. 
bursar, Herlwig, and Edw V^n lleneden, nnd iha lollowinx in.iy ba ^Uled 
as ine points m which ihcy mainly agree — 

Ihe nucleus when about to divide elongates into a spindle-shaped body, 
becomes irregular and indiihncl, acquires a granular disc or rone in the 
plane of ua etjuator, this divides into cwo, and e.irh half moves [owards the 
pole of ihe spindle on lu own aide, there being raduued lines of protoplasm 
between the poles and the equatorial di^c 
The disc segments are the new nuclei, and the subuquent division of thn 
cell lakes place m the intermediate dpace 
Alihoiign [hcM observerE still di/Ter in opinion upon lome of the detatla 
□r thu process, and especially as to the fate of the I'crminal vesicle, all of 
them leBin to agree that there are two pronuclei or disiinci hyaline pans of 
the yolk protnpliujn, a superficial and a deep one, engaged in the formation 
of the new nucleus, and both Hertwig and Van Berieden are of opinion that 
the two proceed from different productive elements 
The rad la led srniclure of the nuclei had been previou>;1y recognised by 
Fol and Flemming, ard further observed by Oellacner 

I buischli s researches are published m the Act Nut Curt 1B73, 
and in iha Ztrtschr J^ur ivissfusck Zcol,, vol *jiv 
9 Auerbach's obaervationi in his Orge^ntih^ SUtdten. 1B74 

3 Strasbiirger's observations in his memoir '* Llcber Zell-bildung und ZelU 
theilimg,” Jena, 

4 Edward Van llcnedcn’a researches, partly in his memoir "On the 

CompoBition and Signihcvncc of ihc &c , presented tq the Belgian 

Academy in iBAA, and more particularly in the extremely interistina pre- 
liminary acrounl of '* Hetearches on ihe Tfevelopment of Mammalia,^ fitc , 
■B75 , and in a separate paper in the ymtrn ^ Mfcrosca^icnt Science for 
April, 1876 

5 Omr Herlwig’s Memoirs are conLained in the Mor^hulog yakfhucht 
1B73, and hu moat inleresting and novel obEervalioni in the aame work, 1B77 

At this place I IS ill only refer lo one of ihc moat recent of Hoeckel'a 
werk^ In which ihe viewi alluded to above are fully expoaed In a aerlea of 
moot intemtinff memelrp, "Sludlen zur GastrBea-'rhecnie,^Jena, 1B77 


grounded expectation that, notwithstanding the many and ^eat 
difficulties which doubtlcii still present tbemselvea in rcconwing 
vanouB forms with the general principle of the theory, we are at 
least in the track which may lead to a consistent view of the 
relations subsisting between the ontc^enetic, or individual, and 
the phylogenetic, or race, history of ihe formation of animals 
and of man.^ 

In all animals, then, above the protozoa, the ovum presents, 
in some form or other, the bilaminar structure of ectoderm and 
endoderm at a certain stage of its development, this structure 
resulting from a process of segmentation or cell cleavage ; 
and there are three pnnclpal modes in which the double 
couditinn of the layers is brought about. In one of these 
It is by inward folding or invagination of a part of the single 
layer of cells immediately resulting from the process of segmen- 
tation that the doubling of the layers is produced ; in the 
second, perhaps resolvable into the first, it may be described 
rather as a process of inclosure of one set of cells within another ; 
while in the third the segmented cells arranged as a single layer 
round a central cavity of ihe ovum, divide themselves later 
into two layers But the distinction of ectodermic and endo- 
dermic layers of cells is maintained, whether it be primitive 
and manifested from a very early period, or acquired Uter by 
a secondary process of differentiation Thuv, in many mverle- 
brates, as also in Atnpkioxus among the vertebrates, a distinct 
invagination occurs, while m mammals, as recently shown by 
Van Benedcn*s most interesting observations in the rabbit's 
ovum, and probably also in some inveitebrates, the cells of the 
ectoderm gradually spread over those of the endoderm dunug 
the progress of segmcntaLion, and thus the endodermic comes to 
be inclosed by the ectodermic layer of cells. 

From the very novel and unexpecicd observations of Van 
Beneden it further appears thot from the earliest period in the 
process of segmentation in the mammal’s ovum it is possible to 
perceive a distinction of two kinds of segment-spheres, or cell% 
and that when this process is traced back to its first stage it is 
found that the whole of the cells belonging lo the ectoderm are 
the progeny of, or result from the division of the upper of the 
two first formed segments, and that the whole of the endodermic 
cells are the descendants of the lower of the two first seg- 
mented cells This, however, is not an isolated fact belonging 
only to mammalian development, but one which very nearly 
repeats a process ascertained to occur in a considerable number 
of the lower animals, and it seems to promise the means of 
greatly advancing the comprehension of the whole process of 
blahlodermic formation Tnus, ectoderm and endoderm, or the 
primordial rudimentc of the future animal and vegetative sys- 
tems of the embryo, are traced back as distinct from each 
other to the first stage of segmentation of the germ. 

Accepting these facts as ascertained, they may be regarded as 
of the deepest significance in the phylogenetic history of animals , 
for they appear 10 open up the prospect of our being able to 
trace transitions between the earliest embryonic forms occurring 
in the most different kinds of ova, a» between the discoid or 
meroblastrc, and the vesicular or holoblastic, through the inter- 
mediate series which may be termed amphibluiic ova 

In' the lowest animals, the two layers already mentioned, viz , 
ectoderm and endoderm, are the only ones known to constitute 
the basis of developmental organisation ; but as we rise m the 
scale of animals we find a new feature appearing in their struc- 
ture which IS repeated also m the history of the formation of 
the blastoderm in the higher animals up to man. This consists 
in the formation of an intermediate layer or layers constituting 
the nifsodervit vt ith which, in by far the greater number, is con- 
nected the formation of some of the most important bodily 
slructures, such as the osseous, muscular, and vascular systems. 

1 Will not stop to disciUB the vciy difficult question of the fint 
origin of the mesoderm, upon which embryologists are not yet 
entirely agreed, but will only remark that a view originally taken 
of this subject by the acute von Baer appears more and more to 
gain ground , and it is this — ^that the mesoderm, ansing os a 
secondary structure, that is, later than the two primary layers of 
ectoderm and endoderm (corresponding to the serous and mucous 
layers of Ponder), Is probably connected with or derived from 
both of these primitive layers, a view which it will afltrwardf 
appear is equally important ontogeneticaJly and phylogenetically. 

‘ 1 ought here to refer to the elaborate memoirs of Prof Semper on the 
morph ological relaUonE of ihe vertebrite and mvertebmle animals contained 
in the "Arbeiten aiu dem zoolog. xootom Inititut in WQrzbur^'* 1B75 and 
1B76, in which the conduzloiis arrived at do not coinnde with Ihe views 
above staled 
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But whatever may be the first ongtn of the mesobUstp we 
know that in the vertebrate this layerj separotiiiF firom between 
the other two, and acquiring rapidly by its cell multiplication 
laraer proportioDs and much greater complexity than belongs to 
either ectoderm or endoderm, speedily undergoes further sub- 
division and difTerentiation in connection with the appearance of 
the embryonic organs which arise from it, and in this respect 
contrasts greatly with the simplicity of structure which remains 
m the developed parts of the ectodermic and endodermic layers, 
Thus, while the ectoderm supplies the formative materials for the 
external covering or epidermis, together with the rudiments of 
the central nervous organs and pnncipal sense-organs, and the 
endoderm by itself only gives rise to the epithelial lining of the 
alimentaiy canal and the cellular part of the glands connected 
With it, the mesoblast Is the source of far more numerous and 
complex parts, viz,, the whole of the true skin or conum, the 
vertebral column and osseous system, the external voluntary 
muscles and connective tissue, the muscular walls of the alimeu- 
tary canal, the heart and blood-vessels, the kidneys, and the 
reproductive organs thus forming much the greatest bulk of the 
body in the higher animals*^ 

There is, however, a peculiarity in the mode of the earliest 
development of the mesoblast which is of great importance in 1 
connection with the general history of the disposition of parts in | 
the animal body to which I must now refer This consists m ' 
the division of the mesoblast in all but iLs central part into two 
lamina:, an outer or upper and an inner or lower, and the 
separation of these by an interval or cavity which corresponds to 
the space existing between the outer wall of our bodies and the 
deeper viscera \ and which from the point of view of the 
vertebrate animals is callel the pleuro-pentoneal cavity, but 
viewed in the more extended senes of animals down to the 
annulojdo, may receive the more general appellation of plcuro- 
^lanchnic or parleto-visceral cavity, or, shortly, the ccelom^ 1 
Thus, from an early period in the vertebrate embryo, and in a 
considerable number of the invertebrate, a division of the 
mesoderm takes place into the somato-pleural or outer lamina, 
and the splanchno-pleurol or inner Jumina , the outer being the 
seat of formation of the dermal, muscular, and osseous systems 
— the volunto-motory of Remak, and the inner of the muscular 
wall of the alimentary canal, as well as of the contractile sub- 
stance of the heart and the vascular system generally. 

It is interesting to find that there is a correspondence between 
the later division of the mesoderm of the higher animals derived 
from the two primiUve blastodermic lamina., and the original 
absence of mesodermic structure in the lowest animals, followed 
by the gradual appearance, first of one layer (the external 
muscular in the higher ccelenterata), and soon afterwards by the 
two divisions or laminje with the intermediate cielom. 

In this account of what may be termed the organised founda- 
tion of the new being, I have entered into some detail, because 
I felt that our conception of any relation subsisting between the 
ontogenetic history of animaia and their phylogenetic evolution 
can only be formed from the careful study of the earliest pheno- 
mena of embryonic organisation. But, notwithstanding the many 
difficulties which unquestionably still block the way, 1 am inclined 
to think that there is great probability in the view of a common 
bilaminor origin for the embryo of all aninmla above the protozoa, 
and that the vertebrate equally with the invertebrate animals may 
be shown to possess m the first stages of their blastodermic or 
embryonic formation the two primitive layers of ectoderm and 
entoderm. 

To attempt, however, to pursue the history of the develop- 
ment of animals in detad would be equivalent to inflicting upon 
you a complete system of human and comparative anatomy. 
But 1 cannot leave the subject abruptly without an endeavour 
to point out m the briefest possible manner the hearing of one 
or two of the leading facts in embryology upon the general 
relation of ontogeny and phyLogeny, 

We are here brought into the contemplation of those re- 
markable changes, all capable of being observed and de- 
monstrated, by which the complex organisation of the body Is 


* If wo raerve the words •cloderm and endoderm to dulgnaie iho iwo 
layers of the primary bilaminar blaaiodarm, we may api^y the terini 
•piblut and hypoblast to llialr derivanvei after the formation of the 
meaodwm, and mdlcaia the rclatioos of the whole to the secondary or 
duadrilaminu blosLodeim, by the accompany Lna Table — 

r ■* ..ffnihliiat 


Priawy 
Blastoderm | 


/Ketoderm 


\Endoderfn 1 


Mesodemi • 

•{ 


’ ^Bpiblut < 

r Somatopleure ^ Secondary 
' tbplanchnopleuia, filoMlerni.. 

Hypoblast ..... 1 


CTadually built up out of the elementary materials fimnsbed by 
the blastodermic layers, — a proceu which has been looked 
upon by all those who have engaged in its study with the 
greatest interest and admiration. And if, by comparing these 
phenomena as observed in individuals belonging to different 
clai^ses and orders of animals, it is found not only that they are 
not different, but on the contrary, that they present features of 
the remaikalue resemblance and conformity, we shall be 
led to conclude that there is a general plan of development 
proved to extend to the members of considerable groups, and 
poshibly capable of being traced from one group to another. 
But this 13 cleaily nothing else than another way of stating 
that there is a similar type of structure pervading the animals 
of each group, and a probability of a common type being ascer- 
tained to belong to them all The mam question, therefore, to 
be answered Is whether there Is or is not a general correspond- 
ence between the phenomena of development and the gradation 
of type in animal structure upon which anatomists and zoologists 
are agreed ; and my object will now be to bring rapidly before 
you one or two of the most marked illustrations of the corre- 
spondence, drawn from the early history of development m the 
higher animals. 

As one of the examples of the earlier phenomena of develop- 
ment I may rcfei to the change which is perceptible as early as 
the eighteenth or twentieth hour of incubation m the chick, 
and which is reproduced in the course of development of every 
member of the vertebrate lub-kingdom It consists m the 
formation of cross clefts on each side of the primiiive neural 
cavity which divide off from each other a number of segments 
of this wall in the length of the axis of the embryo. At first 
there ore only one or two such clefts , but they rapidly increase 
in a backward direction m the body of the embryo, and as 
development proceeds they extend into the tail itself These 
are the proUn>iri£bnc of embryologists, not corresponding, as 
might at first be supposed, with the true or actual vertebrx 
which are formed Later, but representing in an interesting manner 
transverse verttbral stgmtnts of the bo^, and containing within 
each the elements of a great part of the structure belonging 
to the body-wall afterwards to be developed, including the true 
carlilagmoui or osseous vertebral arches, and the muscular 
plates. 

This change, however, belongs to the mesodermic lamina, 
and occurs in an elongated thick portion of It, which makes its 
appearance on each side of the primitive neural canal between 
the cpiblost and the hypoblast, The transverse cleavage is 
ascertamed to commence near what afterwards forms the first 
cervical vertebra, but does not extend into the base of the 
cranium And it is most interesting to not^ in this cleavage the 
formation at so early a period of the succession of metameres 
or series of similar parts, which forms a mam characteristic of 
vertebral organisation, 

Ab intimately connected with the formation of the vertebral 
column, the appearance of the chorda dorsalis, or notochord^ 
presents many points of peculiar interest in embryological 
inquiries. 

The notochord is a continuous medun column or thread of 
cellular structure, running nearly the whole length of the 
rudimentary body of the embryo, and lying immediately below 
the cerebm-spinal canal. It occupies m fact the centre of the 
future bi^ics of the vertebra? It exists as a pnmordial 
structure in the embryo of oil vertebrates, including man him- 
self, and extending down to the amphioxus, and, according to 
the remarkable discovery of Kowalevsky in 186^ it is to be 
found among the invertebrates m the larva of the oscidia/ 

In amphioxus and the cyclostomatous fishes the notochord, 
growing with the rest of the body into a highly developed form, 
acts as a substihite for the pillar of the bodies of the vertebne, 
no vertebral bodies being developed , but in caiiilaginous and 
osseous fishes varioui gradations of cartilaginous and osseous 
structures come to surround the notochord and give rise to the 
iimpler forms of vertebral bodies, which undergo more and 
more distinct development in the higher vertebrates. In all 
instances the substance fornimg the vertebral bodiet la deposited 
on the surface of or outside the notochord and US sheath, so 
that this body Tcmolns for a time as a vestigial itnictoie wLthm 
the vertebral bodies of the higher animals. 

The observations of Kowalevsky with respect to the existence 
of a noto^rd in the asddiai wl^ have been confirmed by 
Kupfer antf othersi have pfo d uced a change little short of 
I Af/w. dr FAtad dr Si, Fftmbffvrg', vo|. x. 
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revolutionary in embryolo^cal and zoological vlcwb, leading os 
they do to the Buppart of the hypothests that the ascidia is an 
earlier stage in the phylogenetic history of the mamnial and 
other Vertebrates. The analogy between the nmphioxus and 
ascidian larva is certainly most cunous and striking as regards 
the relation of the notochord to other parts, and it is not 
difficult to conceive such a change in the form and position of 
the organs In their parage from the embryonic to the adult 
state as is not inconsistent with the supposition that the 
vertebrates and the ascidia may have had a common ancestral 
form Kowalevsky's discovery opens up at least sn entirely new 
path of inquiry , and we must be prepared lo modify our views 
as to the entire separation of the verlebratea from the other 
groups of animals, if wc do not at once adopt the hypothesis 
that through the ascidian and other forms the origin of the 
vertebrates may be traced downwards in the series to the 
lower grades of animal organisation 

The notochord extends a short way forward into the cranial 
basis, and an interesting question here nresents itself, beginning 
with the speculations of Goethe and Oken, and still forming a 
subject of discussion, whether the series nf cranial or cephalic 
bones is comparable lo that of the vcrtcbrie On, the whole it 
appears to me that it is consistent with the most recent views 0/ 
the development and anatomy of the head to hold the opinion 
that it is composer] of parts which are to some extent homo- 
logous with vertebral metameres ' 

The history of the formation of the vertebral rolumn presents 
an interesting example of the correspondence in the development 
of the individual and the race, in that all the stages which have 
been referred to, as occurnng in the gradual evolution nf the 
vertebral column in the series of vertebrates, arc repeated in the 
successive stages of the embryonic development of the higher 
members of the series 

There is perhaps no port of the history of development m the 
vertebrates which illustrates in a more sinking manner the 
Bimllanty of plan which runs through the whole of them than 
that connected with what I may loosely call the region of the 
face and neck, including the apparatus of the jaws and gtlh 
The embryonic parts I now refer to consist of a senes of 
symmetncal pairs of plates which arc developed at an early 
period below the cranium, end may therefore, in stricter em- 
bryological terms, be styled tlie subn anial plates 

Without attempting to follow out the remarkable changes 
which occur in the development nf the nose anrl mouth in 
connection with the anterior set of these plates, which, from 
being placed before the mouth, are sometimes named prrofal^ 
I may here refer shortly In the hiktory of the plites situsted 
behind the mouth, which were discovered by Rathkc m 1826, 
and formed the subject of an elaborate investigation by Reichert 
in 1837. 

These plates consist of a senes of symmetrical bars, four in 
number In mammals and birds, placed immediately behind the 
mouth, senaraled by clefts passing through the wall of the 
throat, and each traversed by a division of the great artery from 
the heart ; thus constituting the type of a branchial apparatus, 
which in Ashes and amphibia becomes converted into the well- 
known gtlls of these animals, whilst m reptiles, birds and 
mammals they undergo various changes leading to the formation 
of very different parts, which could not be recognised as having 
any relation to gill structure but for the observation of their 
earlier embryonic condition. The history of this part of de- 
velopment also possesses great interest on account of the 
extraordinary of general resemblance which it gives to 

the embryos of the most different animals at a cerUiin stage of 
advanceRieiit — so great, indeed, that it requires a practised eye 
to distinguish between ihe embryos of very different orders of 
mammals, and even between some of them and the embryos of 
birds or repbles, as well as in connection with the transtorma- 
tioni of the first pair of branchial apertures, which lead to the 
formation of the passage from the throat to the ear in the higher 
vertebrata. There 11 equal interest attached to the history of the 
development of the firxt pair of arches which include the basis of 
formatiofi of the lower jaw with the so-called carftla^e of Mtckil^ 
and which, while funnshing the bone which suspends the lower 

C ln reptiles and birds, is converted in mammals into the 
mer^DOne of the ear. 

■ See the iuMiting and vBluBbla memoirs of W K Parker, “Oh iho 
Anaiomy and J>«ve|opiiiabt of ihe Vertehraie Skull," m TroHs of Roy 
flic , Ihe resenrehos nf Oegenhaur, M\halknvlci, and more particularly tne 
Msoi'kir by F M Balfour, " On ihe l>eve1opmciit of ihe hiloBmobrmuchs,'' 
in ihe Joum tf Anat nnti , vola x, and xi 


The other arches undergo transformations which are hardly 
less marvellous, and the whole series of changes la such os never 
falls to impress the embryological inquirer with a forcible idea 
of the persistence of type and the inexhaustible variety of 
changes to which simple and fundamental parts may be subject 
m the process of their development 

It is also of deep significance in connection with the foregoing 
phenomena, to observe the increase in the number of the gill- 
bars and apertures os we descend in the scale to the cartilaginous 
fishes and lampreys, and the still further multiplication of these 
metameres or repeated parts in the amphioxus j and it is, 
perhaps, also interesting to note that In the ascldla the arrange- 
ment of the gilli IS exactly similar to that of the amphioxus, 

The study of the comparative anatomy of the heart and its 
mode of formation in the embryo furnishes also most striking 
illuslrationx of thr relation between ontogenetic and phylogenetic 
development in the vertebrates, and is not without its applica- 
tions to some of the invertebrate groups of animals 

I need only recall to your recollection the completely double 
state of this organ in warm-blooded aniinah, by which a regular 
alternation of the systemic and pulmonary circulations is secured, 
and the series of gradations through the cU'is of reptiles by 
which we amve at the undivided ventricle of the .imnhibian, 
and the further transition in the latter animals by wnich we 
come at last to the single heart of fishes , and to state that In 
the embryo of the higher animals the changes by which the 
double heart is ultimately developed out oF an extremely simple 
tubular form into which it is at first mouldbd from the primitive- 
formative cells are, m the inverse order, entirely analogous to 
those which I have just now indicated as traceable in the 
descending senes nf vertebrate animals , so that at first the 
embryonic heart of man and other warm-blooded animals is 
nothing more than a rhythmically contractile vascular tube By 
the infiecUon of this tube, the constriction of its wall at certain 
parte, and the dilatation nt others, the three chambers are formed 
which represent the single auricle, the single ventricle, and the 
aortic bulb of the fish. By later changes a septum is formed to 
divide the auricles, becoming complete m all the air-breathing 
animals, but remaining incomplete in the higher animals so long 
as the conditions of foetal life prevent the return of artenaU«ien 
blood to the left auricle The growth of another septum within 
the ventricular portion gradually divides that cavity into two 
ventricles, repeating somewhat m Us progress the variations 
observed in di/Terent reptiles, and attaining its complete State in 
the crocodile and warm-blooded animals. 

1 musi not attempt to pursue this interesting subject further, 
hut I cannot avoid making reference to the instructive view 
presented by the embryological study of the nature of the 
malformations to which the heart is subject, which, as in many 
other instances, are due to the persistence of transitory conditions 
which belong to different stages of progress in Lhc development 
of the embryo. Nor can I do more than allude to the interest- 
ing senes of changes by which the aortic-bulb, remaining single 
in fishes, and serving as the channel through which the whole 
stream of blood leaving the heart 13 passed into the gills becomes 
divided m the higher animals Into the roots of the two great vessels, 
the aorta and the pulmonary artery, and the remarkable transfor- 
mations of the vascular arches which proceed from the aurtic-bulb 
along the several branchial arches, and which, in the gills of 
fishes and aquatic amphibia, undergo thatl minute subdivision 
which belongs to the vascular distribution o gills, but which in 
the higher non-branchiated animals are the subject of very 
different and various changes in the partial obliteration of some, 
and the enlargement of others, by which the permanent veiseU 
ar^roduced 

These changes and transformationb have for many years been 
a subject of much interest to comparative anatomists, and will 
continue to be so, not only from their presenting to us one of the 
moat remarkable examples of conformity in the plan of develop- 
ment and the ty^ of permanent or completed organisation in the 
vho'e series 01 vertebrated anlmalB, but also because of the 
manifest dependence of the phenomena of their development 
upon external influences and atmospheric conditions which 
affect the respiraiion, nutrition, and modes of hfe of the ammal. 

Nor IS the correspondence to which 1 now refer entirely limited 
to the vertebrata, For here, again, throu^ the amphioxus and 
the ascidia, we come to see how an affinity inay be traced 
between organs of arculation and respiration which at first 
appear to Iwloiig to very different types. The heart of verte- 
brates IB, os is well kdbwn, an essentially concentrated form of 
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VBSoiilar development m the ventral aspect of the body \ while 
the heart of the invertebrate, whether in the more concentrated 
form^ existUig in the articuJala and muacula, or in a more 
subdivided shape prevalent in the annelida, is most frequently 
dorsal ; ^et the mam aoita of the vertebrates is also dorsal , 
and It 15 not impouible through the intermediate form of 
amphioxua, to understand how the relation between the verte- 
brate and the invertebrate type of the blood -vascular system 
may be maintained. 

But I am warned by the lapse of time that 1 must not attempt 
to pursue theae illustratioDs further. In the statement which 
I have made of some of the more remarkable phenomena of 
organic production — too long, I fear, for your endurance, but 
much too brief to do justice to the subject — it has been my 
object mainly to show that they are all more or less closely related 
together by a chain of similarity of a very marked and unmistak- 
nble character j that in their simplest forms they arc indeed, 
in so far as our powers of observation enable us lo know them, 
identical ; that in the lower grades of animal and vegetable 
life they are so similar as lo pass by insensible gradations into 
each other ; and that in the higher furmSp while they diverge 
most widely in some of their aspects m the bodies belonging 10 
the two great kingdoms of organic nature, and in the larger 
groups distinguishable within each of them, yet it is still possible, 
from the fundamental similarity of the phenomena, to trace in 
the Lransltional forma of all their varieties one great general plan 
of organisation. 

In Its Simplest and earliest form that plan comprises a 
minute mass of the common nitrogenous hydrocarbon compound 
to which the name of protoplasm has been given, eabibiiing 
the vital properties of assimilation, reproduction, and irntability , 
the second stage in this plan is the nucleated and inclosed 
condition of the protoplasmic mass in the organised cell. We 
next recognise the differentiation of two prc^uctive elements, 
and their combination for the formation of a more highly-endowed 
organising element in the embryonic germ-sphere or cell , and 
the fourth stage of advance m the complexity of the organising 
phenomena is m the multiplication of the fertilised embryo-cell, 
and its conversion into continuous organised strata, by further 
histological changes in which the morphological foundations of 
the future embryo or new being are laid. 

1 need not now recur to the further series of cumpUcations in 
the formative process by which the biiaminar blastoderm is 
developed, and becomes trilaminar or quad ri la minor, but only 
recall to your recollection that while these several states of the 
primordial condition of the incipient animol pass insensibly 
into each other, there is a pervading similarity in the nature of 
tlie histological changes by which they are reached, and that in 
the production of th^ endless variations of form assumed by the 
organs and systems of different animals in the course of their 
development, the process of cell-production, multiplication and 
differentlatiou remains identical. The more obvious morpholo- 
gical changes are of so similar a character throughout the whole, 
and so nearly allied in the diHereiit larger groups, that wc ore led 
to regard them as placed in some very close and intimate relation 
to the inherent properties of the organic substance which is iheir 
seat, and the ever-present influence of the vital conditiods In which 
alone these properties manifest themselves 

The formative or organising property, therefore, resides in the 
living substance of every organised ceU and in each of its com- 
ponent molecules, and 11 a necessary part of the physical and 
chemical consiitution of the organising elements m the conditions 
of life ; and it scarcely needs lo be said that these conditions 
may be as varied as the countless numbers of the molecules 
which compose the sinallest pamclcs of their substance. But, 
Betting aaide all speculation of a merely pangenehc kind, it 
appears to me that no one could have engaged in the study 
Of embryologicul dcvelopfnent for any time without bcooming 
convinc^ that the phenomena which have been ascertained as tu 
the first- origin and formation of textures and organa m any iildi- 
vidual animal are of so uniform a character as to mdicate forcibly 
B lew of connection and continuity between them ; nor will his 
Study of the phenomena of development m different animals have 
gone fat before he is equally strongly convinced of the umiLanty 
of plan in the development of the larger groupi, and, to Bome 
extend of ibe frbol& I consider U pnpaiBiEle, thtf efore, for any 
one to be a faithful student of embryology, in the pment state of 
soienoe, without at the same time bMomug an evolotioiiut. 
There nay still be many difficulties, some InconsiatdMei, addr 
&aoh to leam, and there may remain beyond mudi wiiloh wc shall 


never know , but 1 cannot conceive any doctrine professing to 
bring the phenomena of embryonic development within a general 
law which is not, like the theory of Darwin, coniutent with theJi 
fundamental Identity, their endlcis variability, their subjugation 
to varying external influences and Conditions, and with the 
possibility of the transmission of the vital wndiUoos and pro- 
perties, with all their variations, from individual to individual, 
and, m the long lapse of ages, from race to race. 

1 regard it, therefore, as no exaggerated representation of the 
present state of our knowledge lo say that the ontogenetic 
development of the mdividual in the higher ammaU repeats 
in Its more general character, and in many of its specipc 
phenomena, Inc phylogenetic development of the race If we 
admit the progressive nature of the changes of development, 
their similarity in different groups, and their common characters 
in all animals, nay, even in some respects in both plants and 
aiilmslB, we can scarcely refuse to recognise the possibility of 
contmuous derivation in the history of their origin ; and how- 
ever far we may be, by reason of the imperfection of our know- 
ledge of palsoatology, comparative anatomy, and embryology, 
from realising the precise nature of the chain of connection by 
which the actual descent has taken place, still there can be little 
doubt remaining in the minds of any unprejudiced student of 
embryology that it is only by the employment of such an hypo- 
thcsifi os that of evolution that farther investigation in these 
several departments will be promoted so as to bring us to a 
fuller comprehension of the mo^t general law which regulates the 
adaptation of structure to function in the universe. 


SECTION A 

MATHEMATICAL AND PHYSICAL. 

OrFNTNG Addxess by the Prf.sidknt, Prof G. Carey 
Foster, F R vS 

When any one fears that he has accepted a duty that is too 
difficult for him, or that he has allowed himself to be placed in 
a position, the responsibiUties of which are greater than he can 
properly discharge, probably the very worst thing he can do is 
to proclaim his misgivmgs to the world. But though 1 fully 
believe in this rather obvious maxim, I cannot avoid saying that 
1 enter upon my duties here to-day with very great diffidence, 
and that 1 feel ihe necessity of asking your indulgence at the 
outset for what I fear will be my inevitable shortcomingq in dis- 
charging the functions of the honourable post that has been 
assigned to me And I am sure that no one who calls to mind 
the names of some of those who, witlnn recent years, have occu- 
pied the Chair of this Section, and who knows— however im- 
perfectly — what those names stand for ui connection with 
mathematics and physics, will be surprised that 1 should 
deprecate comparisons which might tend to degenerate into 
contrasts, or that I should shrink from liaving my performances 
measured by the standard ot such predecessors But 1 have 
neither the right nor the desire to detain you longer with this 
purely person^ topic, and 1 therefore proceed to ask your atten- 
tion to matters more closely connected with the business which 
has brought us here. 

The penodically recurring character of these meetings un- 
avoidably suggests^ at each reairrcnce, a retrospect at the 
scientific work of the year, and an attempt to eatimate the 
advances which have beew the result of this work. At first 
sight nothing would seem to be more natural or ippropnate 
than that e^h president of a section should occupy [he intro- 
dactory remarks, which the custom of the Association demands 
from him, with an account of the chief forward steps made 
during the past year in the branches of saenoe represented by 
bis Section. 

Very little consideration, however, is sufficient to show that, 
in the case at least of SkcUon A, to eive anything like a gennnl 
report of process would be a task which few, if any, men could 
perform single-handed To say nothing of the enonnous aiwwA/ 
of ihe material which is now the result of a year's scicnti^ 
activity, the tforuiy^oT 1 might even say the unlikcness— of the 
subjects of which this Section takes cognianoe is sO great thsul, 
in most cases, it would be safe to oonclude, from the mere fact 
of B man being able adequately to eimouDd the recent advances 
in one of these su^iects, that be must nave ^ven ao much attem 
bon to tfa&B one as to bnvw made it impossiblfl for him to have 
followed carefully the progress of the rest. 

But even Bupposmg that alk presidents of Section A were able 
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to diKoune witl^ full and equal knowledge of hmr- Jacobian 
surfaces, the indueDce of temperature on the capillary constant 
of dilute sulphuric acid, or uie latest improvement in the con- 
Btiuction of aneroid barometers, some coosidention would still 
be due to their audience, And, long-suffenng as Bnlish Associa- 
tion audiences have often shown themselves to be, there is no doubt 
that before a tenth part could be read of a report on the year’s 
work on the subjects included in this Section, the room would be 
cleared and most of those who came to hear about mathematics 
and physics would have gone to try whether they could not find 
In Section £ or F something appealing more directly to the 
common sympathiei of mankind. 

But although a serious report of progress would thus be both 
impossible and unsuitable in the form of an Address to the 
Section, it remains none the less true that such reports are in 
themselves of the utmost scientific value, and, ai has been 
pointed out repeatedly, there are few ways in which the British 
Association could more cfTectually fulfil Us function of promoting 
the advancement of science than b^ aiding in their preparation 
and publication But when one tries to think out in detail the 
way in which the Association could do this, the practinl diffi- 
culties of the scheme are seen to be neither few nor trifling It 
may be sufficient to point out that theie is no evident reason 
why help of this kind should be afforded to one branch of 
science rather than to another, and that the publication of reports 
upon all branches would completely overtax the resources of the 
Association 

In the case of some important sciences, however, the work of 
reporting recent advances is alieady undertaken by other bodies, 
— thus there are the "Ab^tracts^' published monthly in the 
yournal of the Chemical Society, and there are the Zoological 
Record^ the Geologual Retard, and other publications of a like 
nature,— but hitherto nothing of the kind haa been done in this 
country for those departments of science with which this Section 
IS specially concerned But without attempting to commit the 
Association to any burdensome outlay, or to any larger scheme 
than It would be piacucable to carry out, it seems to me possible 
that a fiystematic senes of reports might be established in con- 
nection with this Section which would have a very high value. 
In the early volumes of the Hriiish Association's Ttansactions'v^ 
find more frequently than m recent ones, reports, not merely on 
some special investigation, but on the recent progress and present 
stare of some more or Jess comprehensive branch of science 
Thus in the first four volumes we find the following, among 
other reports, presented to this Section —On the Progress of 
Astronomy, On the Present State of Meteorology, On the Present 
Slate of the Science of Radiant Heat, On the Progress of Optics, 
On the Magnetism of the Larth, On Capillary Attraction, On 
Physical Optics, On the Recent Progress and Present Condition 
of the Mathematical Theories of Electricity, MognetUm, and 
Heat Now I venture to think that this form of the activity ol 
the Association might with great advantage be revived and 
syatemaliBed , 1 would suggest, as a plan Chat seems to me 

worth conaiderution by the Committee of this Section, the ap- 
pointment of committees charged to report to the Section 
periodically on the advances made in eacn of the chief depart- 
ments of science of which we here take cognizance. For 
example, to confine myself specully to physics, we might have a 
committee on Optics, a committee on Acoustics, one on Heat, 
one on Electricity, and so on It would not be in accordance 
with the usages of the Association to nominate these as standing 
committees, but they might be made virtually such by annual re- 
appointment. I would suggest that they should not report 
annually, but at intervals of perhaps five or six rears, the times 
being so arranged that different committees should report in 
different years, the report in each case beinga syslcmalic account 
of all the work of any importance done on the subject and with- 
in the penod to which it related . In order not to make the 
work too heavy, it would probably be needful to make each 
committee comparatively numerous, so that individual members 
might each undertake to report upon some limited part of the 
general subject. Some one member of each committee would olio 
require to act as editor \ his function would be not merely to put 
together the detached fragments sent in by his colleagues, but to 
dislribuce to them the materials on which they would have to 
report. For this purpose it would be needful that copies of all 
the important scieiUiRc periodicals relating to Physics should be 
luppli^ to the committee ; but besides providing these and 
prmdDg the fcporta, 1 do not see that the Association need be 
put to any expense , and if it were thought well to sell the 
reports independently of the yearly volumes of the Assoaa- 


tioD, probably a good part even of this expense might be 
recovered. 

The mutual relations subsisting between the two great groups 
of sciences, which we discuss in this Section under the names 
Mathematics and Physics, offer so many deeply interesting points 
for consideration that, at the risk of reminding you how 
admirably and with what fulness of knowledge the same subject 
has been treated by more than one of my predecessors in this 
Chair, 1 venture to ask your attenuon once more to a few remarks 
on this topic. 

The intimate connection between Mathematics and Physics 
arises out of the fact that all saenliflc knowledge of physical 
phenomena is based upon mcasuremmU , — that is to say, upon 
the discovery of relations of number, quantity and position, 
of the same kind aa those which form the subject matter of 
mathematics It 11 true that in studying physics we have to leani 
much about the quality of phenomena and of the conditions 
under which they occur, as well is about their purely quantitative 
relations ; but even in the qualitative study of physical pheno- 
mena we And it impossible to determine what is really charac- 
teristic and to distinguish the essential from the accidental, 
except by the aid of measurements. In fact if we take the most 
elementary treatise upon any branch of physics that we con 
meet with, a book it may be which aims at giving a purely 
descriptive account of phenomena, we And, when we examine it, 
that numberlesB carc^ measurements have been required to 
establish the truth of the merely qualitative statements which it 
contains To lake a simple and well-known example, the old 
question whether the ascent of water in a pump was due to the 
pressure of the atmosphere, or to Nature’s horror of a vacuum, 
was not conclusively setiled by Torricelli's discovery that mercury 
would not rise beyond a certain height id a glass lubd, even to 
prevent a vacuum being formed at the top of it, for the same 
thing was already known about the water in a pump. But, when 
he measured the height of the mercury-column m his tube and 
found that if he muftiplied it by the speciAc gravity of mercury, 
the product wsi equal to thirty-two feet, the height to which, 
03 Galileo said (probaby between jest and earnest) nature’s 
abhorrence of a vacuum m a pump extended, it was clear that 
the ascent both of water and of mercury depended upon the 
particular depth of each liquid that was needed to produce 
some deAnite pressure , and when Pascal had persuaded his 
brother-m-law to carry a TorTtcclli’‘f tube to the top of the Puy de 
Dome, and he had measured the height of the mercury -column 
at the top of the mountain as well os at the foot, the proof was 
completed that the preDsure which determined the height of 
both the water and the mercury was the pressure of the 
atmosphere 

Again, let us examine a still more familiar phenomenon, the 
faUing of heavy 1)odies to the ground. So long as we 
consider this merely under its general, or, as we may call tliem, 
its qualitative aspects, we mignl reasonably infer that it la the 
residt of some inherent tendency of bodies , and, so far from 
its seeming to be true, as stated in Newton’s ” First Law of 
Motion,” that bodies have no power to alter their condition of 
rest or of motion, we might infer that however indifferent they 
may be as to horizontal motion, they have a distinct tendency 
to move downwards whenever they can, and a distinct disincU- 
tion to move upwards. But when we measure the direction in 
which bodies tend to fall and the amount of the tendency in 
dlflerent places, and And that these vary in the way that they 
are known to do with geographical position and distance from 
the sea level, we ore obliged to conclude that there is do inherent 
tendency to motion at all, but that falling is the result of some 
mutual action exerted between the earth and the fallmg body. 
For if we suppose falling to be due to any Internal cause, we 
must imagine something much more complicated than a mere 
tendency to motion in one direction, else, how could a stone that 
has alwayslkllenm one direction in England, fall in almost exactly 
the oppoutn direction os soon as it is taken to New Zealand 7 

These two simple examples illustrate a pnnciple that we meet 
with throughout Physics; namely that, in uo Inveslinlion of the 
causes of physical phenomena, or in other words, of the connec- 
tion between these phenomena and the conditions under which 
they occur, the really decisive guidance is afforded by the study 
of their measurable aspects. 

The consequence is that from the very outset of his Investi- 
gations the physicist has to rely constantly on the aid of the 
mathematipiOD, for even m the simplest coses, the direct results 
ol his measuring operations are entirely without meaning until 
they have been submitted to more or less of mathematical 
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dikcnislon. And when id this way some mtemretstioa of the 
experimcDtal results has been arrived at| and it has been proved 
that two or more physical quantities stand in a definite relation 
to each other, the mathematician is very often able to infer, 1 
from the existence of this relation, that the quantities m question 
also fulfil some other relation, that was previously unsus- 
pected, Thus when Coulomb, combining the functions of 
experimentalist and mathematician, had discovered the law of 
the forc^ exerted between two particles of electricity, it became 
a purely mathematical problem, not requiring any further experi- 
ment, to ascertain how electncity is distributed upon a charged 
conductor, and this problem has been solved by mathematicians 
in several cases. 

It thus happens that a very Urge part of our knowledge of 
physics is due m the first instance to the mathematical discussion 
of previouB results, and is experimental only in the second, or 
pernaps still more remote degree. 

Another way m which the mathematician co-operates m the 
discovery of physical truths is almost exactly the converse of 
that last-mentioned In very many cases the most obvious and 
direct experimental method of investigating a given problem 
is extremely difficult, or for some reason or other untrustworthy. 
In such cases the mathematician can often point out some 
other problem more accessible to experimental treatment, the 
solution of which involves the solution of the former one. 
For example, if we try to deduce from direct experiments the 
law according to which one pole of a magnet attracts or repels 
a pole of another magnet, the observed action is so much 
complicated with the effects of the mutual induction of the 
magnets and of the forces due to the second pole of each 
magnet, that it is next to Impossible to obtain results of any 
great accuracy. Gauss, however, showed how the law which 
applied in the case mentioned can be deduced from the deflec- 
tions undergone by a small suspended maraetic needle when 
it li acted upon by a small fixed magnet placed successively in two 
determinate positions relatively to the needle ; and being an 
experimentalist as well as a mathematician, he showed likewise 
how these deflections can be measured very easily and with 
great precision. 

It thus appears not only that mathematical investl^tions 
have aided at every step whereby the present stage in the 
development of a knowledge of physics have been reached, 
but that mathematics has continually entered more and more 
into the very substance of physics, or, os a physiologist might 
say, has been assimilated it to a ^eater and greater extent. 

Another way of convincing ourselves how largely this process 
has gone on would be to try to conceive the effect of some intellec- 
tual catastrophe, supposing such a thing possible, whereby all 
knowledge of mathematics should be swept away from men's 
minds Would it not be that the departure of mathematics 
would be the destruction of physics ? Objective physical pheno- 
mena would, indeed, remain as they are now, but physical 
science would cease to exist We should no doubt see the same 
colours on lookiifg into a spectroscope or polonscope, vibrating 
strings would produce the same sounds, electneal machines 
would give sparks, and galvanometer needles would be deflected ; 
but all these thiogs would have lost their meaning ; they would 
be but as the dry bones — the disjecta membra — of what is now 
a livbg and growing saence. To follow this conception further, 
and to try to ima^ to ourselves in some detail what would be 
the kind of knomedge of physics which would remain possible, 
supposing all mathematical ideas to be blotted out, would be 
extremely interesting, but it would lead us directly into a dim 
and entangled region where the subjective seems to be always 
passing itself off for the objective, and where 1 at least could 
not attempt to lead the way, gladly as I would follow any one 
who could show where a Arm footing is to be found. But 
without ventunng to do more than look from a safe distance 
over this puzzling ground, we may see clearly enough that 
mathematics is the connective tissue of phnics, binding what 
would else be merely a list of detached onservations into an 
organised body of science. 

In my opinion, however, it would be a very serious miscon- 
c^tion to suppose that on this account an elaborate apparatus 
of technical mathematics is In general needful for the proper 
presentation of physical truths. The ladders and ropes of 
formulB are no douDt often essenti^ during the building up of a 
newly -discovered physical principle, but the more thorougluy the 
building is finished, the more completely will these si^s that ^t 
li BtUl in progress be cleared away, and easy wents be 
provided to all puts of the edifice. In an addreoa debvered 


from the Chair of this Section four years ago, Prof. Henry 
Smith quoted the saying of an old French geometer, "that a 
mathematical theory was never to be considered complete till 
you had mode it so clear that you could explain it to the first 
man you met in the street." Very likely Prof Smith was right 
to call this "a brilliant exaggeration," at any rate 1 know of no 
reason for disputing his opinion, but 1 believe the exaggeration 
would really be very sm^l If the dictum were applied to the 
theories cif physics instead of to those of pure mathematics. 
When a physical principle or theory la grasped with thorough 
cleamessj I believe it is possible to explain it to the man in 
the street i only be must not be hurrying to catch a tram ; and 
It would, I think, be difficult to find a more wholesome maxim to 
be kept In mind by those of us whose business it is to teach physics, 
than that we should never think we understand a principle till we 
can explain it to the man m the street 1 do not say that our modes 
of exposition should always be adapted to him, f^or as a rule, he 
forms but a small part of our audience, but even when the 
conditions are such that a teacher is free to avail himself to the 
fullest extent of mathematical methods, 1 believe he would find 
Ills mathematical discussions gain marvellously m freshness and 
vigour if he hod once made up his mind how he would treat his 
subject supposing all use of mathematical technicalities denied 
him 

So far, in considering the mutual relations of mathematics 
and physics, I have placed myself, as it was natural for me to 
do, at a physical point of view, and, starting from the fact that 
the existence and progress of the latter science are essentially 
dependent upon help derived from the former, I have tried to 
point out some of the ways m which this help is rendered. If 
we turn now to inquire in what light the relations between the 
two sciences appear from the side of mathematics, we find that 
mathematicians are not slow to admit the advantages which their 
science derives from contact with physics. It was a saying of 
^'Qurier that "a more attentive study of natuie is the most 
fruitful source of mathematical discoveries , " and Prof Henry 
Smith, in the Address I have already referred to, says that 
" probably by far the greater part of the accessions to out mathe- 
matLcal knowledge have been obtained by the efforts of mathe- 
maticians to solve the problems set to them by experiment." 
We may perhaps regard such expressions as equivalent to the 
statement that the law of mertia is not without application even 
to the mind of the mathematician, and that it, too, continues to 
move m a straight line "except m so far as it may be compelled 
by impressed forces " to change its direction , or, to put the 
matter a little differently, may we not look upon the fact as 
lUuslrating what is probably a genera] prmclplc of mental action, 
namely, that the human mmd has no more power to create an 
idea than the band has to create matter or energy — onr seemingly 
most original conceptions being m reality due to suggestions 
from without 7 Bui however this may be, the fact remains that 
the origin of many most important mathematical theorems, and 
even entire departments of mathematics, con be distinctly traced 
to the attempt to express mathematically the observed relations 
among physical magnitudes, By way of illustration of this 
statement, it may suffice to refer 10 the well-known coses of the 
theory of Auctions, to Fourier's theorem and the doctrine of har- 
monic analysis, to spherical harmonics, and to the theory of the 
potential 

The way in which physics reacts, so as to promote the advance- 
ment of a knowledge of mathematics, finds In many respects a 
close parallel m the mfluence exerted by the practical indiutnal 
arts on the progress of physics. This influence shows itself very 
distinctly, first, in the new conceptions and new points of view 
which practical pursuits supply to scientific physics, and, secondly, 
in the new subjects and opportunities winch they offer for physic^ 
investigation. 

A very remarkable and important example of the former kind 
of influence is afforded ^by the idea of Work and the correlative 
one of Energy, These icfeas, which have been found to have a 
most far- reaching significance, and have exerted a transforoiing 
effect upon every branch of physio, owe their recognition, not 
to the spontaneous growth of science, but to their having been 
forced on the attention of physicists by the cultivators of prac- 
tical mechanics.' Very much the some thing may also be said of 
the modem conception of the nature of heat, and of the relation 
between thermal phenomena and those of other branches of 
physics The nobon of heat as a measiuable magnitude, of 
winch definite quantities could be given to or taken away from 

■ See, on thu poiot, DQhring, “ Kduschc Geichichte der allgemeiiieii 
Pitnapin der Meckoaik ” (Beriin, XB73X pp 4B3-4B6 
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bodlcA, was folly ettabliihed [by the reeeaiehei of Black and 
'Wilke on latent and specific beat Thia was at the time when 
the idea of chemical composition was just taking Its modern 
shape through the recoenition of aeriform bodies as possible 
constituents of solids and liquids, and It was natural tut the 
new knowledge with regard to heat should be embodied in the 
conception of a matter of heat, or caloric, capable of entering 
into or separating from combination like fixra air or dephlo- 
gisbcated air, And m fact this conception not only took the 
place of philosophical speculations upon the nature of heat such 
as those of Bacon and Locke, but it withstood the experimental 
onslaughts of Rumford and Davy, as well as the penetrattng 
scientific criticism of Thomas Young, It is to the steam-engine, 
and to the attempt to find out the connection obviously existing 
between the amount of heat supplied and the work done by the 
engine, that we must trace the downfall of the idea of the 
materiality of heat and the ongin of our modem views ‘ 

Probably it would be impossible to find a more remarkable 
instance of what I referred to just now as the second way m 
which practice may react upon science so as to promote its 
advancement, than is presented to us In the case of electric 
telegraphy, This is an example of an industrial undertaking 
which 15 the direct ofTspnng of scientific research, and could not 
have co-existed in its actual state of development with a less 
advanced condition of electrical science , but if it were possible 
to establish any common measure for such things, it may be 
doubted whether it would not be found that telegraphy has 
repaid to science benefits equal to those it has receiv^. For 
instance, the discovery of earth-currents was a direct result of 
the large scale of ihe instrumental arrangements which arc 
needed for telegraphic purposes, and is one which would pro- 
bably have long remained unmade in the absence of some 
inducement to make expenments on a scale greater than that 
indicated by the visible wants of scientific mquiry. The same 
is true of the discovery of the influence of electro-static Induction 
upon the transmission of electric currents through metallic con- 
ductors, and of the consequent additions to our knowledge of the 
specific inductive capacity of insulators and of the whole subject of 
electrostatic capacity. But by far the most important of the 
benefits conferred by electHc telegraphy upon clectncal 
science have resulted from the necessity under which the 
practical electncian found himself, of not only being able to 
produce certain results, but of producing them under definitely 
ascertained conditions as to the expenditure of time and material. 
When It was perceived that slight variations in the electrical con- 
ductlvitv, insulating power, or specific inductive capacity of certam 
mateiu^ might ol'ect the pe^nlaiy return upon investments 
reckoned in millions of pounds sterling, measuring instruments 
were devised which far surpassed in delicacy and accuracy those 
that had been previously made for purely scientific purposes, or 
Ihe cost of whicn exceeded the means usually at the disposal of 
scientific investigators The multiplication and wide diffusion 
of such instniments has led to the rapid accumulabon of numerical 
data of great scientific importance, and has largely contributed to 
the spread of accurate conceptions os to the quantitative laws of 
electrical phenomena. But the further necessity experienced by 
practical electricians, that, besides being able to moke accurate 
measurements, they should be able mutually to communicate 
and to understand each other's results, has probably done more 
than anything else to hasten the mtroduclion for scientific 
purposes of so-called " absolute” measurements, instead of mere 
comparisons of each quantity to be estimated with a standard 
magnitude of its own kind. The use of absolute measores 
constitutes one of the most characteristic differences between the 
physics of to-day and that of the tune when the British Assoaa- 
tion was ioftltuted, and it may be even said to lie at the base of 
the doctrine of the Conservation of Energy, which implies the 
principle t^t every kind of energy can be reduced to the same 
denomination. 

Perhaps, alter speaking as I have done of the necessity for the 
co-operation of mathematics in the advancement of physics, it is 
not inappropriate that 1 should, m conclusion, refer to the 
pouibilily that, by a too implicit reliance upon mathematical 
guidance, Ihe physicist may be led away from the discovery of 
fresh truth, or even into actual error. Mathematics is seen to 
he BO mdispeniable and usually go powerful an aid in phygtcol 
investigation, that there is a danger of forgetting that there are 
after ul Hmits to its power Partly from want of golhcleDt 
knowledge of the physical data on which madiemadcal discuiaion 
' ConC Dflhnng, 


must be baaed, and partly from the imperijection of mathematical 
methods them^ves, it happeni that it is not possible to give a 
thoroughly complete mathematical account of even the simplest 
physical phenomenon, lu all real cases, although some one 
effect may often predominate so greatly as alone to attract 
attention on a cursory view, the actud complexity is so great that 
it is only by deliberately leaving out of consideration what we 
believe to be the accidental accompaniments of a phenomenon, 
and confining our attention to what seems to be its essential and 
characteristic part that it is possible to make It the subject of 
mathematical calculation. The consequence is that the problems 
treated of m mathematical physics are not the problems pre- 
sented by nature, but are problems suggested by these, and 
derived from them by a process of ideal simplification. There Is, 
therefore, always a possibility that, in this simplifying process, 
some apparently trivial but really important feature of the actual 
phenomenon, to which the Ideu one 11 meant to correspond, 
may have been overlooked. When this is the case, the fact will 
reveal itself sooner or later by the occurrence of discrepancies 
between the results of mathematical theory and those of experi- 
mental investigation. Such discrepancies are the finger-posts, 
pointing to new discoveries but the experimenter who forgets 
the inevitable limitation of the authority of theoretical conclu- 
sions, arising from the conditions I have alluded to, is apt to 
disregard them, and, perhaps conscious of laziness and want of 
care in his method of working, or sometimes from a want of 
proper self-cenfidence, he attributes all anomalous results to "the 
unavoidable errors of observaiion.” 

Two classes of experimenters are safe from falling into this 
danger. There are first, those who, the first time they observe 
anything that is not provided for in their text-books, conclude 
that the law of gravitation ought to be reconsidered Secondly, 
there are those who, with scrupulous care, take account of all 
the conditions which are known to be able to affect the pheno- 
menon they are invesbgating, and are thus able to s^, with 
well-founded confidence, when they meet with some unforeseen 
result, that it must indicate the operation of some unrecogmsed 
cause, 

A bnlliant example of this latter mode of working and of the 
discovenes to which it may lead has recently been afforded to us 
by the researches of Mr Crookes, some of whose results, os 
embodied in the now well-known instrument which he has called 
the radiometer^ have attracted much attention. It has appeared 
to me however, that the surprising nature of these results has to 
some extent called off attention from the remarkable character df 
the scientific investigation which led to them, and it was at onb 
time my intenbon to take advantage of the present opportunity 
for the purpose of trying, on the one hsna, to render to Mr. 
Crookes the credit which I think his researches deserve, and, on 
the other hand, to "give a connected account of the further 
invesLl^tions, both experimental and theoretical, to which these 
researches have given rise. There seemed to be the more reason 
for endeavounng to carry out the former part of my mtentionp 
inasmuch as an eminent and accomplished scientific man had 
published, within the last few months, an account of the dis- 
covery of the radiometer, the unmista^ble tendency of which 
was, either Intentionally or unintentionally, to depreciate Mr. 
Crookes’s ments, and to make it appear that he had put a wrong 
inteipretatlon upon his own results I found, however, that the 
time at my disposal would not enable me to make myself suffi- 
ciently master of the whole subject to treat it In the way that I 
wished, and I have therefore b^n obliged to content myself with 
merely making this allusion to it as an iliustration of the more 
general conslaentions to which I have ventured to ask your 
attention. 


SECTION B 

CHEMICAL SCIENCE. 

Opening Address by the President, Prof. Abel, F.R.S. 

The subject which my predecessor in the honourable position 
of President of this Section, made the chief topic of his in- 
teresting and instructive address, affords excell^t uluBtrations of 
the operation of purely scientific research in creating and de- 
veloping important branches of industry. Mr. Perkin, whose 
name has from the ven commencement of the history of coal- 
tar colours been identlfi^ with thdr discovery and thelT sdentinc 
and technical l^toiy, refei^ to several series of researches!, 
each one of which forokil a link in a chain Qf dlsoovenee in 
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or^uiic chemistry of the highest value, as establishing^ illui- 
tratingi or extending important cheml^ theories, but, at the 
time, and for long aftervaidB, of value purely from a scientific 
point of view. These researches, undertaken and punued by 
ardent and philosophical investigators under more or less 
formidable difficulties, and solely in the interests of science, 
resulted in the discovery of certain oiganlc bodies which were 

E roduced originally only on a very small scale and at great cost, 
□t which, after the lapse of years, have been readily manu- 
factured from abundant sources, and have constituted imi^rtant 
elements in the development of the industry of artificial colouring 
matters. In fact, this industry, which owes its oiigin to the 
discovery of mauve by Mr. Perkin about twenty years ago, 
and which is second to no branch of chemical industry in regard 
to the rapidity of its development, and its miluence upon other 
important branches of manufacture, affords more copious illus- 
trations than any other of the Immediate influence of pure 
science upon industrial progress. It therefore affords a topic 
which the chemist may well be excused for continually recurring 
to, with an interest bordenng on enthusiasm, when illustrating 
the material advantages which accrue to communities from the 
promotion of scientific training and the encouragement of 
chemical research. 

The iron and steel Industry presents a great contrast to that of 
the artificial colours in regard to the extent of influence which 
the labours of purely scientific investigators have exerted upon 
its development. The efforts of saenlific men to unravel such 
problems as, for instance, the true chemical constitution of steel, 
or the precise differences between the various combinations 
known as cast iron, and the conditions which determine their 
mdlvidual production or conversion from one to another, have 
hitherto been attended by results not at all proportionate to the 
patient experimental Investigation of which from time to time 
they have been made the subject Thus, the protracted experi- 
ments and discussion carried on by Fr^my and Caron some years 
back, with reference to the dependence of the characteristics of 
steel upon the existence in it of nitrogen, cannot be said to have 
led to reiuUs of a more concluBive or even definite nature, re- 
garding the conditions which regulate the production, com- 

S osition, and properties of steel, than those arrived at by previous 
istinguished experimenters ; — and the same must be said, with 
respect to cast iron, of such expenments as those earned on for 
several years by Matthlessen (in which I also took some part) 
under the auspices of the Association, with the view to eliminate 
many existing points of doubt regarding the chemical constitution 
of cost Iron, by preparing chemically pure iron, and studying 
its combinatLOD witn cariKm and other elements occurring in 
cast iron. 

The prosecution of purely scientific investigation may, there- 
fore, of Itself fail to bear direct fruit in regard to the development 
of new metallurgic achievements, or even to the elucidation of 
the comparativdy complicated and numerous reactions which 
occur in nimaceB, either simultaneously or in rapid and difficultly 
controllable succession, between materials composed of a variety 
of constituents in variable proportions There can, however, be 
DO question regarding the important benefits which have accrued 
from the application of chemical knowledge to the study and the 
perfection of fumoce-opeiations by those who happily combine 
that knowledge with practical experience, and with the power of 
putting to the test of actual practice, the results of reasoning 
Upon an mtelligent observation of the phenomena exhibited in 
such operations, and upon the data which chemical analysis has 
fumUhed. In the hands of such men, the scientific results 
arrived at by Karsten, Berthius, BunscDi Scheerer, Percy, and 
other eminent inveatlgatora, acquire new value, and bv them the 
fruits of the Labours of the patient toller at analytical processes 
meets with that appreciailon which their solid and permanently 
valuable work does not always command at the hands of their 
numerous brother-workefi in chemical saence, who follow the 
far more attractive paths of orranic research. 

Naturally, the bnlllant resura achieved from time to time by 
investigatoia in organic chemistry, the rapidity with which, by 
those results, theonei are establiril^ or extendi, types founded, 
their ofnpiing multiplied, and their connection with other 
families traced and develop^, import to organic research a charm 
pecullarty its own. This, and the generaf ease with wnich new 
results are obtained by the pursuit of methods of research com^ 
pandvely simple in their nature and few tn kind, have for many 
yem not only secured to oiganic chemistry an overtAelmlng 
majority of workers, they also appear to have had^a mndeudy 
to lead the younger laboureia in tne field of organic research to 


under-estimate the value and importance, In reference to the ad- 
vancement of sdence, of the labours of the plodding inveshntor 
of analyfiiB. Yet no higher example can be fundshed of the 
patient pursuit of scientific work purely for its own sake than 
that of the deviser or improver of analytical processes, who, 
undeterred by failure upon failure, Indefatigably pursues his 
laborious work, probing to its foundation each possible source of 
error, carefully comparing the results he obtains with thoie fur- 
nished by other methods of analysii, and patiently occumuLating 
experimental data, till they suffice fully to establish the value and 
trustworthiness of the process which he then publishes for the 
benefit of his fellow-workers in science. Truly, the results of 
such labours do not stand m unfavourable contrast, from whatever 
light they be viewed, to those of the mvestigator of organic 
chemistry. It is not to be denied that the labourer at organic 
r^earch may, so far as the analylical work which should fall to 
his share in the coune of his investigations is concerned, be 
tempted to reduce this, the least attractive portion of his work, 
to within the smallest possible limits ; and havmg, for example, 
by a boiling pomt determination, or a single analytical operation 
of the simplest kind, such as the examinaiion of a platinum-salt, 
obtained a numerical result approximative to that which hu 
theory demands, may hasten on to the further development of 
his airy structure, possibly not without nsk to its stability. 
Unquestionably there are instances of frequent occurrence, m 
the pursuit of a particular line of organic research, m which more 
15 not required than the idcntihcation of a particular product by 
some such simple means as above indicated. It is certain more- 
over that the labours of the organic investigator also not unfre- 
quently afford bright examples of indomitable perseverance under 
formidable difficulties, and this alone should constitute a strong 
bond of union between the worker m organic research and hu 
brother worker m analytical chemistry, if one did not already 
exist in the active interest which each, if a true lover of science, 
must take in the work of the other 

It has been remarked by one of the most distinguished investi- 
gators and, at the same time, one of the most bnlbant lecturers 
and successful teachers of our time, that the contnvance of a new 
and good lecture-experiment may rank In importance with the 
preparation of a new organic compound ; and it may certainly 
be said with equal truth that the elaboration of a new and good 
method of analysis may rank in importance with a good research 
in organic chemistry, in reference both to the port it plays in the 
advancement of science, and to its influence upon mdustnni 
progress 

An excellent illustration of this is afforded by reference to the 
Proceedings of the British Association when it met m this town 
thirty-six years ago. Tn a letter to Dr Playfair, Liebig, who 
took a very active part in the proceedings of the Association in 
the earlier years of its existence, reports that Doctors Will and 
Varrentrapp have devised an excellent method for determining 
the amount of nitrogen in organic bodies, " very exact and easily 
performed.” lie then described in a few lines the process so 
well known to chemists, which not only has been, and contmues 
to be, invaluable to those engaged in organic re.search, but 
which, as may be testified by such researches as those of Lawes 
and Gilbert, has borne a most important and indispensable part 
in the advancement of ogncoltural chemistry. It is, 1 believe, 
but an expression of the unanimous conviction of chemists to say 
that the achievements in analytical chemistry of such men as 
Berzelius, lleinnch, Rose^ and Fresenius, take equal rank with 
the bnlliant researches and theoretical expositions of such 
chemists as Liebig, Laurent, Gerhard t, and Berthelot , and that 
of all the important contributions to the development of organic 
chemistry which we owe to Liebig, there is none which has 
exerted so great an influence on the progress of this branch of 
chemical science as hu beautifully simple method of organic 
elementary analysis. 

Reverting to the industry of iron and steely which, in regard 
to some of the most irhpnrtant branches, cannot fail to be a sub- 
ject of special interest in Plymouth and Devonport, it is not 
difficult to demonstrate that the labours of the an^ytical diemut 
have exercued, and continue to exert, an important influence on 
the very considerable advance which has in recent years been 
made, and still proceeds towards securing complete control over 
the quality and character of the products obtamed. like epoch 
IB well within the recollection of (^emiati of my generation, when 
the Bniuh Iron-master first awoke to the boiefita which might 
Boetue to him from An applicarioit of the laboon of the anolytmal 
chemist tat oonnectloa snut iion-smeltiag. 

When the taut great stri^ wai made in the manufacture of 
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CA>l-iron hy the introducUon of the hot blast, the irort'SmeUcr 
was natutally led to seek pro&t, to the fullest entent, with respect 
both to the great increase in the rate of production of pig* iron 
attainable ihrreby and to the economy achievable in regard to 
the proportions and characters of the materials employed in the 
production of pig-iron. But after a Lime the great fallmg-ofT in 
the quality of a large proportion of the products of the blast- 
furnace, and the difficulties experienced m the production of 
malL-able irun uf even very moderate quality, aided by the great 
impetus to competition m respect of quality, given by the brat 
International Exhibition in 1851, directed the attention of our 
more enlightened iron-masters to the likelihood of their deriving 
important aid from chemical science, and more especially from 
the investigations of ihc analytical chemist. 

Among the earliest to realise the importance of trustworthy 
and detailed information regarding the compoj,ition of the iron 
ores of the country was Mr S. H Blackwell, who, in presenting 
to the Royal School of Mines a very extensive and interesting 
senes of British ores which he had collected with great labour 
and expense for exhibition m 1851, placed at the disposal of Dr. 
Percy the requisite funds for engaging the services of competent 
analysts (Messrs J. SpiUer and A H Dick) who, under his 
direction and with subsequent pecuniary aid from himself and 
from Government funds, carried out a very careful and complete 
examination of this series, the results of which have been of 
great value, for purposes of reference, to those actively interested 
in the iron industry. It was, however, the first connection of 
Messrs Nicholson and D S Price and ol Mr £ RUey with 
two of the most important iron works of tins country, about a 
quarter of a ceotury ago (ui. at the time when the above investi- 
galion was commenced), that marked, I believe, the commence- 
ment of systematic endeavours to apply the results of analytical 
research to the improvement and regulation of the quality of the 
products of our iron works 

It is, perhaps, but natural that the primary object sought by 
applications of the knowledge of the analytical chemist should 
have been to eliminate or reduce the existing elements of uncer- 
tainly in obtaining the most abundant yield of pig-iron capable 
of conversion into railway-bar HufTicientiy good to meet the 
mmimum standard of quality, and to reduce still further the cost 
of production of such bar-iron by utilising materials concerning 
the compoBiliou of which (richness in iron, &c ) the iron- 
smelter was completely in the dark. The information accumu- 
lated by the analyst respecting the composition of the ores, fuel 
and duxes available at the works, and the composition of the 
pig-iron and slags or cinders, produced under varied conditions, 
m regard to materials employed, and to the proportion of ore, 
fuel, and dux used id the blast furnace, could not, however, exist 
long without exerting a marked beneRcial influence upon the 
quiUity of iron produced, and generally upon the iron industry of 
country. 

Percy’s invaluable work of reference on Metallurgy furnishes 
abundant evidence of the scientifically interesting, as well as 
practically useful, nature of the results obtained at that tune by 
the chemista above named, and others, working under Dr. Percy, 
With respect both to the elaboration of important analytical pro- 
cesses (in which direction Mr. Riley has continued to the present 
day to do valuable work) and to the elucidation of the reactions 
occurring m the processes of reduction and refining of the 
metal. It is needless to dwell upon the fact that the aid of the 
analyst has now Jong since become absolutely indupensable to 
the iron and steel manufacturer , but 1 may, perhaps, be allowed 
briefly to refer to one or two recent illustrations of the indispenB- 
able part which analyLical research has played, and continues to 

f >lay, in the extension of our knowledge of the chemical reactions 
nvoived in the production of cast and wrought iron and of steel, 
and of the influences which the chief associates of Iron m its 
mercantile forms exert upon its phyiicnl characters 

Among the many valuable communications made to that most 
important body, the Iron and Steel Institute of Great Bntain, 
by men who combine great practical knowledge and experi- 
ence in Iron and steel manufacture with high attainments in 
mechanical science and such knowledge of chemical science as 
Insures a full appreciation of its value at their hands, one of the 
most Interesting and suggestive to the chemist is that on the 
separation of carbon, sulphur, silicon, and phosphorus in the 
reDning and puddling furnace and m the Bessemer Converter, 
oontributed to the 7'ramactisHi of the Institute's rec^t meeting, 
by Mr. Lowthian Bell, whose valuable mvesUgatioos in connec- 
tion adth the iron industry are os intercsbug to the chemist as 


they are useful to the manufaelurer, Mr Bell has brought 
together the results of an extensive series of practical experi- 
menU on the treatment of different kinds of pig- iron of known 
composition, in the finery, the puddling furnace, and the Des- 
Bcmer Converter, and, by comparing the results of analytical 
investigation of the products of those experimental operations 
with each other and with those of the materials operated upon, 
he has obtained valuable conRrmalion of the views already held 
by metallargic chemists reading the succession in which 
carbon, silicon, sulphur, and phosphorus are attacked when 
pig-metal Is submitted to the above purifying processes, and the 
extent to which those foreign associates of iron are abstracied or 
resist removal, by the more or less thorough application of those 
several modes of treatment, He has also thrown new light on 
the reasons why the most difficultly- available impurity, phos- 
phorus, obstinately resists ail attempts to effect even a slight 
diminution in its amount by application of the Bessemer treat- 
menL The earnestness with which Mr. Bell wages war against 
this enemy of (he iron- master in one of its most favourite haunts, 
the Cleveland District, not simply with the old British pluck, 
which acknowledges not defeat, but systematically, on scientific 
principles, calling to his aid all the resources which the con- 
tinual advances in applied mechanical and chemical research 
place Within hia r^rach, cannot fail to contribute importantly, if 
It docs nut of itself directly lead, to the complete subjection of 
this most untractable of the associates to which iron becomes 
linked in the blast-furnace. Indications have lately not been 
wanting that the existence of phosphorus in very notable pro- 
portion in iron may not of ner'cssity be mimical to its conversion 
into steel of good quality, and It may be that this element, 
which IS now turned to useful account to impart particular 
characteristics to the alloys of copper and tin, 11 even destined 
to play a distinctly useful part in connection with the production 
of steel possessed of particular characters valuable for some 
special purpose 

In the great development which steel manufacture has received 
within the last few yean, one most prominent feature has been 
the production, with precision, upon a large scale, of steel of 
desired characteristics, m regard to hardness, &c , by first adding 
to fluid cast-iron of known composition the requisite proportion 
of a rich iron ore (with or without the addition of scrap iron), to 
afTecC a reduction of the carbon to the desired amount, concurrent 
with a rehlimg of the meUl by the oxidising action of the ore, 
and then giving to the resulting steel the desired special qualities 
by the addition of suitable proportions of iron compound of known 
composition, rich in manganese and carbon (Spiegeleisen and 
the similar product called ferro- manganese). The germ of this 
system of producing steel vaneties of predetermine character- 
isucs exists m crucible processes like that of Uchatius, which have 
been in more or less extensive use for many years past, but it is 
to such invaluable arrangements as are most prominently repre- 
sented by the Siemens-Martin Furnace — wherein several tons of 
metal may be fused and maintained at a very high temperature 
with a ILitle liabdity to change from causes not under control, as 
if the operation were conducted in a crucible — that we are 
indebted for the veiy great expansion which the direct application 
of the analytical chemist’s LaboniB to the development of the 
steel industry is now receiving. 

The production ofsteel upon the open hearth, to the elaboration 
of which Dr.C K. Siemens has so largely contnbuted since he first 
established the process at Llandore in 1868, has in fact, become 
assimilated in simplicity of character and precision of results to a 
InboratoTj operation, and may be justly regarded as a triumph of 
the successful application of chemical pimciplei and of the power 
of guidance and control afforded by utilising analytical research, 
to the attainment of prescribed results upon a stupendous scale, 
with an accuracy approaching tbatwhich the experienced chemical 
operator secures in the laboratory upon a small scale, under 
cxjndUions which he can completely control. The production of 
steel by a large number of small separate operations In pots has 
now become supplanted with great advantage by the Siemens- 
Martin system of working at some of our largest establishments 
at Sheffield ; this system has also secured a footing at highly 
renowned Continental works, which are formidable competitors 
with us in the manufacture of steel, such as those of Essen, 
Creusot, and Terrenoire. It is specially interesting to notice that, 
in the hands of those who, on the Condnent at least equally with 
ourselves, have learned to combine the results of practical expe- 
tirace with the teachings of chemical icienoc, the fadlilies now 
existing for dealing in a aingle receptacle with huge of 
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fluid ateel have facilitated the application of chemical 

means to tbe^ production of solid moaiea of considerable size, 
thereby redneinr, if not altogether dispensing with the necessity 
for sabmitting large steel costings to costly mechanical opera- 
tions with the object of closing up cavities caused by the escape 
of occluded gas os the liquid metal cools The success in this 
direction which appears Co have attended the addluon of silicon,, 
In combination with iron and manganese, co the steel before 
casting in preventing tbe formabon of so-called hlcrw-hohs^ and 
m contributing at the same time to the production of the 
particular character of steel required, bids fair to be of special 
importance in connection with the application of steel to the 
prt^uction of projectiles for use against armour-plates, as 
affording ready and comparatively very economical means of 
ensuring the production of perfectly sound castings, or which 
in compactness of structure will, it is asserted, compete success- 
fully with carefully forged castings, and even with the magnificent 
material which Whitworth produces by submitting the Auid 
metal to powerful prc!»sure. 

The part which silicon plays by its comparatively high suscep- 
tibility to oxidation, in promoting the production of sound steel 
castings IS readily intelligible, but the functions of the manganese 
compounds which are an indispensable adjunct to the Bessemer 
process, and the application of which hag become an integral 
port of steel manufacture, are still far from being thoroughly 
understood, and there is ample scope for chemical research, m 
co-operation with practical experiment, m the further study of 
the inAuence not only of manganese m the production, and upon 
the properties of steel, but also of elements such os Utamum, 
tungsten, and boron, and of chromium, which exists, associated 
in considerable quantities with iron, in a very abundant 
Tasmanian ore, to which prominent attention has lately been 
directed The achievements of' the mechanical engineer have so 
facilitated the handling and jicrfected the means of production 
and the mechanical treatment of malleable iron and of steel, 
that tbe full advantage may now be reaped of any improvement 
of a chemical nature which may be effected in the production of 
those materials ; and it must be a source of pnde to the chemist 
to observe with what success the teachings of his science are 
being applied by practical men of the present day in the con- 
struction of furnaces capable of withstanding the high tempe- 
Tstures required for the production and working of iron and steel 
in large mosses, and m combining the perfect consumption and 
consequent great economy of fuel with the attainment of those 
high temperatures and with a thorough control over the character 
of the gaseous agents to which the Amd metal is exposed in the 
furnace 1 need not quote the names of those men who have 
already reudered themselves prominent by their services m ihis 
particular direction, but may refer m special illustration of the 
results achieved by purely practical men to the success in apply- 
ing very simple fiirnace-arrangements to the attainment of the 
above results which has recently attended the labours of Mr. 
'William Pnee, a principal foreman in the Royal Gun Factories 
at Woolwich. 

A few experiments mode in the early days of the application 
of armouring to ships and forts appeared to demonstrate on the 
one hand that steel was quite incapable of competing with mal- 
leable non of even very moderate quality os a material for armour- 
plates, and, on the other hand, that the penetrative power of pro- 
jectiles made of chilled iron upon the Pa 111 ser system could not be 
surpassed or even attained with any degree of certainty, by projectiles 
of steel produced at comparatively very great cost fiat some 
recent results obtained on the Continent, and especially m the 
course of tbe important experiments instituted by the Italian 
Goveiument at Spezzia, have afforded decisive lodicaiions that 
steel, the application of which to the construction of ordnance 
has since that tune been very greatly extended, may now be 
looked to hopefully as capable of uAbrding greater pro- 
tection against the cnormojis projectiles of the present day than 
con be secured by proportionately large additions to the stu- 
pendous iron-armounng of the most modern ironclads, and also as 
B|>plicable at a cost very moderate, when compared with that of 
tea years ago, to the pi^uaion of projectiles of large dimensions 
ouperior in point of penetrative power and of uniformity in this 
ns^ct to those of cmlled iron, the diJficaltiea in the production of 
which are very gieatlv Increased the formidable increase whuAi 
has lately been mode tn their siee. Pn^laing results have aUo qu ie 
recently been obtained at Shoebiuyness with a new system of 
applying iteel in conjunction witli malleable Irun, by which a 
p^ect union of the two materials at one of their nirfhees la 
eAected by the aid of heat 


The Bupenority of soft and very homogeneous steel over 
wrought iron of the best quality in regard to lightness, combined 
With strength and toughness, are leading to its very advantageous 
employment in the construction of a particular claOs of veoscls 
for the navy , and the perfect conAdence which can be placed in 
the uniformity in structure and strength of ateel of such character 
as is produced by the Whitworth system of monoiacture has 
greatly facilitated the production of air-chamben of small 
weight, but capable of being quite safely charged with sufficient 
air, under a pressure of i,Joo pounds on the square inch, to 
carry the Whitehead torpedo through water to a distance of 
I,cxx) yards in little more than a minute and a half 

Thus, the results of the recent development of steel industry, 
to which the labours of the chemist have not unimportantly 
contributed, give promise of erecting a great inAuence upon tbe 
resources of nations for defence and attack. Although the 
necessity for the continual expansion of such resources cannot 
but he deeply deplored, there can be no doubt that the 
problems which it presents, and the special requirements to 
which it gives nse, must operate, and perhaps as importantly 
os the demands created by peaceful industries and commercid 
enterprise, in encouraging the metallurgist, the chemist, and 
the engineer to continue their combined work m following up 
the successes, to the achievement of which the results of scieu- 
tihc research have greatly, though indirectly, contributed 

If It were necessary to add to the illustrations which Mr. 
Perkin gave in hu address lost year of the practical fruits of 
research in organic chemistry, I might be tempted to dilate 
upon the importantr esults which have, especially during the Last 
ten years, grown out of the discovery and study of the pro- 
ducts of the action of nitnc acid upon cellulose and glycerine^ 
During the six years which have elapsed since I had the honour 
of bringing before the members of the firuish Association the 
chief points of scientific interest and practical importance 
presented by the history of those remarkable bodies, their 
application to technical and war purposes has been greatly 
developed. Nitro-glycerlne and gun-cotton may now be justly 
classed among the moat Interesting examples of the practical 
importance frequently attained by the results of chemical 
research, while the history of the successive steps by which 
their safe manipulation and efficient application have been 
developed affords more than one striking illustration of the 
achievements effiected by combined physical and chemical re- 
search in the solution of problems of high sctentiAc interest 
and practical importance, and in the vanquishmeot of difficulties 
so formidable os lor a time to appear fatal to the attainment of 
pcTinanently practical success. 

It IS to a careful study of the inAuence which the physical 
character of gundowder (its density, hardness, &c ) and its 
mechanical condition (i.r., form and size of the masses and 
condition of their surfaces^ exert upon the rapidity of its explo- 
sion under conAnement, that we chieAy owe the very important 
advance which has been made of late years in controlling its 
explosive force ; in its applications os a propelling agent, and 
the consequent simple and eAectual means whereby the violence 
of action of the enormous charges now used in siege and ship- 
guns is effectually reduced to wiihin their Limits of endurance 
without diminution of the total explosive force developed. But, 
concurrently with these important practical results, the applica- 
I tion of combined chemical and physical research to a very 
extended and comprehensive investigation of the action of Ared 
gunpowder has furnished results which possess considerable 
i interest from a purely scientiAc point of view, as in many re- 
spects modifying, in othen supplementing, the conclusions based 
upon earlier exj^enments and theoretical considerations with 
respect to the nature and proportions of the products formed, 
the heat developed by the explosion, the tensiou of the pro- 
ducts of combustion with the conditions which regulate it both 
when the explosion is brought about in a close vessel and when 
It occurs in the bore of a gun The results of these physico- 
chemical researches have, moreover, already acquired practical 
importance in regard to the light they have thrown upon the 
inAuence exerted by variable conditions of a mechanical nature 
upon the action of and pressure developed by Ared gunpowder' in 
the bore of a gun, and m demonstrating that modiAcaiiona in tba 
composUion of gunpowder, not unimportant from on economical 
point of view in dealing widi the very large charges now em- 
ployed, may imporlonily oontnbute to render the stonng of the 
niaxinium of work in &e projectile, when propelled from a gun, 
compatible wUh a subjection of the gun to comparatively very 
luaderate and uniform str^ns. 
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Other interesting illiutmtionB of the intimate manner in which 
phyiinl and chemical research are linked together, and of the 
important extent to whi^ some of our moat illustrious workers in 
chemistry have contributed to demoliih the semblance of a bamcr 
which existed In past tunes between the two branches of science, are 
furnished and sugrated by the recently published List of Grants 
of Money which the Govenunent has made to scientific men, On 
the reaimmendation of the Royal Society, from the fund which, 
for the first time last year, was added to the very modest sum 
previously accorded from national resources in suppoi-t of re- 
search. The perusal of that list, representing as it does a most 
carefully considered selection by the highest representatives of 
science in the country, from a very large number of applications, 
affords important evidence, on the one hand, of the active pursuit 
of science in Great Bntain, and, on the other, of the very wide 
range of subiects of interest and importance, the full investiga- 
ti jn of which demands the provision of adequate resources. That 
(he necessuy for such resources needs buc to be thoroughly niade 
known to ensure their prevision, even from other than national 
sources, has been demonstrated by the success which, in a com- 
parabvely bncf space of time, has attended the efforts of the 
Chemical Society to establish, upon the foundation patriotically 
laid by one of its original members. Dr. LongstalT, a special 
fund, to be admiDistered by the Society for the advancement of 
chemical science An Inspection of the lut of contnbutors to 
this Special fund m aid of chemical research which, m about two 
years, has reached the sum of four thousand pounds, and from 
(he proceeds of which the first applications for grants have 
recently been met, is suggestive of two observations One is, 
that the proportion and amount of contributions hitherto received 
are comparatively small from the source whence the greatest 
support of such a fund may naturally be looked for, namely, from 
those who most directly benefit by the results of chemical research* 
It IS to be hoped that there are many prominent representativea 
of the chemical and metaUurgic industnes m this country who 
still iniend to give practic^ cJTect to their natural desire to 
aid m the advancement of chemical science, and to the appre- 
ciation which they can hardly fail to entertain of the usefulness 
of this fund On the other hand, it is a matter well meriting 
special notice that a very prominent section of the contributors to 
the fund is composed of some of the most ancient corporate 
bodies of the city of London Most welcome evidence is thereby 
afforded of the readiness with which the City Companies are 
prepared to respond to appeals for the substantial support of 
measures well calculated to promote progress in science, This 
evidence, and the combined action which they are even now con- 
templating for promoting the application of scientific research to 
the advancement of industry and commerce, by establiahing an 
institution for lechmeal education upon a scale woithy to serve 
as a monument of the true usefulness of wealthy confederations, 
must be cordially hailed as very substantial proofs that these 
representatives of our national wealth and commercial supremacy 
are entering upon a new sphere of actmty which will more than 
restore their ancient prestige, by according them a new rank, 
more elevated than any which their civic importance could, in 
the past or future, confer upon them — a tuiik high among the 
chief promoters of our national enlightenment. 


SECTION C. 

GEOLOGY, 

OfeNino ADbaKss uv the President, W. Penqelly, 
F.R.S., F.G.S. 

Whfn, aa long ago as 1841, the British Association mode its 
only previous visit to Plymouth, some of os, now amongst its 
oldest members, thought ourselves too young to take any part m 
its proceedings. If the effects of that meeting are still traceable 
in uis dbtrict, it will be admitted, of course, that the seed then 
sown was of excellent quality and that it fell on go6d soil, ' Be 
this aa it may, the hope may be cherished that tbirty-ax years 
will not again be allowed to elapse between two eonsecutiTe 
visits to the capllrl of the two south* western counties. 

One effect of this wide hiatus Is the loss of almost nil the 
human links whose presence on this occasion would have plea- 
santly connected the muent vdth the past. A glance at the 
Ultl of Tniitees and the General, Sectional, and Local officers 
In 1841 will show that the presence of scarcely one of them can 
be hoped for on this occasion ; and there is but llUle probabUlcy 
that any of those who prepared Reports or Papers for the last 


Plymouth Meeting will have done so for that which is now 
assembled. 

Nor are these the only changes. In 1841 Section C embraced, 
as at the beginning, the geographers as well as the geologisto ; 
but ten years later the geographers were detached, whether to 
find room for themselves, or to make room for the students of an 
older geography, it u not necessary to mquire. 

Some years afterwards came an innovation which, until 
entering on the preparation of this address, 1 always regarded as 
a decided improvement. The first Presidential Address to ihia 
Section was delivered at Leeds in 1858 by the late Mr Hopkins, 
so well known to geologists for hi$ able appbcation of his great 
mathematical powers to sundry important problems in their 
science; and from that time to the present, with the exception 
of the Meetings of 1S60 and 1S70 only, the President of this 
Section has delivered an address. 

None of the local geological papers read m 1841 appear to 
have attracted so much attention os those on Lithodomous Per- 
forations, Raised Beaches, Submerged Forests, and Caverna (see 
Aihen<Fum for 7th to 28ch of August, 1841), and, as an c^uit 
to connect the present with the past, I have decided on taking 
up one of these threads, and devoting the remarks 1 have now 
to offer to the History of Cavern -Exploration in Devonshire 1 
am not unmindful that there were giants m those days ; and no 
one can deplore more than T do our loi»s of Buckland and De la 
Beche, amongst many others ; nor can 1 forget the enormous 
strides opinion |has made since 1841, when, in this Section, 
Dr. llucklaud '' contended that human remams hod never been 
found under such circumstances as to prove their contemporan-ouB 
existence with the hycenas and bears of the caverus," and added 
that ** in Keni’s Hole the Celiic knives . . were found in 

holes i/u£ by ari^ and which had disturbed the floor of the cave 
and the bones l^low it*’ {^Athent>umy 14th Aug. 1841, p 626). 
This scepticism, however, did the good service of inducing 
cavern explorers to conduct their researches wilh an accuracy 
which should place their results, whatever they might prove to 
be, amongst the undoubted additions to human knowledge. 

The principal caverns in South Devon occur in the limestone 
districts of Plymouth, Yealmpton, Unxham, Torquay, Back- 
fastleigh, and Chudleigh , but os those in the last two lucaliues 
have yielded nothing of Importance to the anthropologist or the 
paJxontologuL, they wiU not be further noticed on this occasion. 
In dealing with the others it seems moat simple to follow mainly 
the order of chronology , that is to say, to commence with the 
cavern winch first caught scientific attention, and, having 
finished all that the time at my disposal will allow me to say 
about it, but not before, to proceed to the next, m the order thus 
defined , and so on through the senes, 

Oreston Caverns , — When Mr Whid bey engaged to superintend 
the construction of the Plymouth Breakwater, bir Joseph Banks, 
President of the Royal Society, requested him to examine nar- 
rowly any caverns he might meet with m the lime 5 tone-rock to 
be quarried at Oreston, near the mouth of the nver Plym, not 
more than two miles from the room in which we are assembled, 
and have the bones or any other fosi>il remami that were met 
with carefully preserved (see FhU Trans , 1817, pp, 176 — 182). 
This request was cheerfully complied with, and Mr Wbidb^ 
had the pleasure of discovermg bone-caves in November, 181^ 
November, 1820, August and November, 1S22, and of sendmg 
the remains found in them to the Royal Society. 

It IS, perhaps, worthy of remark that, though caveru-re- 
searcHes received a great impulse from the dutcovenes in Kiik- 
dale, Yorkshire, and especially from Dr. Buckland’s well-known 
and graphic descnpLions of them, such researches had ongmated 
many years before. The request by Sir Joseph Banks was made 
at least as early as 1812 (see Trans, Devon. Assoc., v., pp. 2j2, 
253}, and a paper on the Oreston discoveries was read to the 
Royal Society in February 1817, whereas the Kirkdale Cavern 
was not discovered until 1S21. British cave-hunting appears to 
have been a science of Devonshire birth. 

The OmtOD Cavemi toon attracted a considerable number of 
able observers ; they were visited in 1 822 by Dr. Buckland and 
Mr. Werburton ; and m a comparatively short tune became the 
theme of a somewhat voluminous luerature. Nothing of im- 
portance, however, seems to have been met with from 1822 
until 1858, when another cavern, containing a Urge number of 
bonei, was broken into. Unforuiiutely, there was no one at 
hand to supermtend the exhumation of the Bpecimena ] the work 
was lel^ eatirely to the common workmen, and was bully done , 
many of the reniBlns'*were dispersed beyond recovery; the 
matrix in which they were buried was never adequately examined ; 
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and we are utterly Ignorant, and miut for ever remain bo, as to 
whether thw did or did not contain Indications of human 
exutence, 1 vlahed the spot from time to time, and bought up 
everything to be met with ; but other scientific work in another 
part of the county occupied me too closely to allow more than 
an occa^onal visit. The greater part of the specimens 1 secured 
were lodged m the British Museum, where they seem to have 
been forjjotien, whiUt a few remain in my private collection 

Some dlfTerence of opinion has existed reacting the character 
of the successive caverns, and much mystery has been imported 
into the question of the introduction of their contents. Mr. 
'Whidbey, it is said, "saw no possibditv of the cavern of 1816 
having had any external communication through the rock in 
which it was inclosed" {Phd. Trans, ^ i8i7i pP- 176—182) ; but 
Dr Buckland wsis of opinion that they were all at first fissures 
open at the top, and ** that the openings had been long filled up 
with rubbish, mud, slalacLite, or fragments of rock cemented, as 
SometimeB happens into a breccia as solid as the original rock, 
and overgrown with grass" {PAtl yhins.i 1822, pp. 171 — 240). 

The conclusion 1 arrived at, after studying so much of the 
roof of the cavern of 1838 as remained intact, was that Dr, 
Buckland’s opinion was lully borne out by the facts , that, in 
short, the Oreston Caverns were Fissure Caverns, not Tunnel 
Caverns, 

The cavern of 1858 was an almost vertical fissure, extending 
a length of about 90 feet from N N K. to S S W. It commenced 
at about 8 feet below the surface of the plateau, continued thence 
to the base of the cliff, but how much further was not known, 
and its ascertained height was about 52 feet It was 2 feet wide 
at top, whence it gradually widened to 10 feet at bottom. The 
roof, judging from that part which had not been destroyed, was 
a mass oT limestone-breccia, made up of large angular fmgments, 
cemented with carbonate of lime, and requinng to be blasted as 
much os oidmary limestone. The cavern was completely filled 
with deposits of vanoiis kinds. 

The uppermost 8 feet consisted of loose angular pieces of lime- 
stone, none of which exceeded 10 lb In weight, mixed wuh a 
comparauvely small amount of such sand as is common in 
delomitised limestone districts, but without a trace of etalagmite 
or foiiSLi of any kind. The 32 feet next below were occupied 
with similar matenals, with the odduionof a considerable quantity 
of tough, dark, unctuous clay. Between this mans and the outer 
wall of the cavern was a nearly vertica] plate of stalagmite, 
usually about 2 feet thick, and containing, at by no means wide 
intervals, firmly cemented mosses of breccia identical in composi- 
tion with the adjacent bed just mentioned. The bones the cavern 
yielded were all found within these 32 feel , and were met with 
equally In the loose and the coherent breccia, as well as in the 
stalagmite, A somewhat considerable number of ellipsoidal 
balls of clay, from i’5 to 2‘3 inches lu greatest dumeler, 
occurred in the cUy of this bone-bed, but not elsewhere hull 
lower was a mass of dark, tough, unctuous clay, containing a ] 
very few, small, angular blones, but otherwise perfectly homo- I 
geneous, and known to be 12 feet deep, but how much more was 
undetermined. 

The osseous remains found at Oreston prior to 1858 have been 
described by Sir E. Home, Mr Clift, Dr Buckland, Prof. 
Owen, Mr Busk, and others. The animals represented were 
l/rsus /njiiwj, & spelfvusy weasel (?), wolf, fox, cave hy®na, 
cave lion, Rhmoteros leptorhinus^ Fquus fossdu^ E phndens, 
Astnus fossUiSy Bison mtnoi, B(fS longifrons^ and, according to 
the laie Mr Bellamy, mainmolli and hippopotamus (see Nat. Hist 
of S. Devon, 1H39, p. 82) Wuh regard to hlppotsmus, 1 can only 
say that 1 have never met with satisfactory evidence of us 
occurrence in Devonshire ; but the mammoth was ceriainly 
found at Oreston in 1858 ; and, unless I am greatly in error, 
remains of Rhinifceros Uchorhinus were also met with there, and 
lodged bv me m the British Museum It may be added that the 
sknU and other relics of a hog were exhumed on that dccaslon, 
and now belong to my collection. There was nothing to suraest 
that the cavern had been the home of the hyeena : and whilst I 
fully accept Dr. Buckland's opinion that animals oad fallen into 
the open fissnijee and there perished, and that the remains had 
rabsequenily been washed thence Into the lover vaultings ('*Reliq. 
DU./' 2nd, ed., 1834, p, 76), I veniure to add that some of iho 
animals may have retired thither to die ; a few may have been 
dragged or pursued there by beastv pf prey j whilst ralui, intli 
os are not quite unknown in Devonshire in the present day, 
probably wmed Ln some of the bones of such as died, fMar a,t 
hand on the adjacent plateau. Nothing appean ,to Ha^ been 
net erith suggesltve of human visits. 


Remits Hole, — About a mile due east from Torquay harbour 
and half a mile north fh)m Torbay there is a small wooded 
limestone hill, the eastern side of which is, for the uppermost 
30 feet, a vertical clUT, having at its base, and 54 feet apart, two 
a^nures leading into one and the same vast cavity in the interior 
of the hill, and known as Kent’s Hole or Cavern. These open- 
ings are about 200 feet above mean sea-level, an' I from them the 
hiU slopes rapiUly to Ihe valley at its foot, at a level of from 60 
to 70 Icet below. 

There seems to be neither record nor tradition of the discovery 
of the cavern, Richardson, in the 8th edition of '* A Tour 
through the Island of Great Britain/' published in 1778, speaks 
of it as *' perhaps the greatest natural curiosity " in the county ; 
its name occurs on a map dated 1769 , it is mentioned in a lease 
1659 ; visitors cut their names and dates on the stalagmite from 
1571 down to the present century \ judging from numerous 
onjects found on the floor, it was viaired oy man through 
m^isval back to pre- Roman time^ , and, unless the facts 
exhumed by explorers have been miKinterpretcd, it was a human 
home dnnng the era of the mammoth and his cnnirmpnranes, 

In 1824 Mr. Northmure, of Cleve, near Exerer, was led to 
make a few diggings in the cavern, and was ihe fir'll to find 
fossil bones there He was soon followed by Mr (now Sir) 
W C. Trevelyan, who not only found bones, but had a plare of 
them engrav^. In 1823, the Rev. J. Machinery, an Irish 
Roman Catholic priest residing in the family of Mr. Cary, of 
Tor Abbey, Torquay, first viiited the cavern, when he, too, 
found teeth and bones, of which he published a plate Soon 
after, he made another visit, accompanied by Dr Buckland, 
when he hod the good fortune to discover a flint implement , the 
first instance, he telh us, of such a relic being noticed in any 
cavern (see Tvans Devon Assoc., ui , p 441). Before the close 
of 1825, he commenced a senes of more or less systematic 
diggings, and continued them uniil, and perhaps after, the 
summer of 1S29 {ibui ^ p. 295) Preparations appear tu have 
been made to publish the results of nis labours ; a prospectus 
was issued, numerous plates were lithographed, it was generally 
believed that the MS was almost ready, and the only thing 
needed was a list of subsenbers sufficient to justify publication, 
when, alas I on February 18, 1841, before the printer had re- 
ceived any "copy," before even the world of science had 
accepted his anthropological discoveries, before the value of his 
labours was known to more than a very few, Mr. MacEuerydied 
at Torquay 

After his decease his MS could not be discovered, and Its loss 
was duly deplored. Neverthcle&s, it was found after several 
years, and, having undergone varieties of fortune, became the 
property of Mr. Vivian, of Torquay, who, having published 
portions of It In 1859, presenkd it m 1867 to the Torquay 
Natural History Society, whnae property it siiU reroama, In 
1869 I had the pleasure of printing the whole, in the Transact 
ttons of the Devonshire Aosocialion. 

Whilst Mr. MacEnery was conducting his researches, a few 
independent diggings, on a less extensive scale, were taken by 
other gentlemen The principal of these was Mr. Godwin- 
Austen, the well-known geologist, whose papers fully bore out 
all that MacEnery had stated (See 7 rti>ij, Geol Soc Loud., 
2nd senes, vi., p 446] In 1846 a 8ub< committee of the Torquay 
Natural Hiotury Society undertook the careful exploration of 
very small ports of the cavern, and their Report was entirely 
confiimatory of the statements of their predecessors — that un- 
doubted flint implement s did occur, mixed with the remains of 
extinct mammals, in the cave-earth, beneath a thick floor of 
sCaUginLte The sccpticil post ion of the authoritiei Ln geo- 
logical science rcnauied unaffected, however, until 185S, when 
the discovery and systematic exploration 01 a comparauvely 
small virgin cavern on Windmill Hill, at Bniham, led to a 
sudden and complete revolution ; for it waa seen that whatever 
were the facts elsewhere there had undoubtedly been found at 
Bnxham flint implements commmgled with renains of the 
mammoth and his companions, and m such a way oa to render 
it impossible to doubt inat man occupied Devonahtre before the 
extinction of the cave mammals. 

Under the feeling that the statements made by MacEnery and 
his loLiowcrs reapecung Kent's Hole were perhaps, a ter all, 
to be accepted as venlies, the British Association, m 1H64, 
appointed a committee to muke a complete, systemiiic, and 
accurate exploration of the cavem. In which U was known that 
very extensive poriLoos reiiulned entirely intact. This committee 
commenced its Uboun on March 08^ iSdS ; it has been re- 
appointed, year after year, with siaffident grants of money, up to 
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the present lime , the work has gone on conLmuously throughoQt 
the entire thirteen years ; and the result has beeOi not only a 
complete confirmation of Mr MacEncry’s statementSp hut the 
dlicoveiy of far older deposits than he suspected-^eposits 
implying great changes of, at least, local geographical conditions , 
changes in the fauna of the district , and yielding evidence of 
men more ancient and far ruder than even those who made the 
oldest Hint tools found m Kent’s Hole prior to the appointment 
of the committee. 

The cavern consists of a senes of chambers and passages, 
which resolve themselves into two mam t/tzfisionSf extending from 
nearly north to south in paiaUel hnc^, but nassing into each other 
near their extreniiUes, and throwing off oranches, occasionally 
of considerable size 

The successive deposits, in descending order, were — 

1st, or uppermost Fragments and blocks of limestone from 
an ounce 10 upwards of 100 tons weight each, which had fallen 
from the roof from time to time, and were, in some instances, 
cemented with carbonate of hme 

2nd. Beneath anrl between these blocks lay a dark-coloured 
mud or mould, consisting largely of decayed leaves and other 
vegetable matter. It was from 3 to 12 inches thick, and known 
as the mauld. This occupied the entire eastern division, 

with the exception of a small chamber in its south-western end 
only, but was not found in the other, the remoter, parts of ihe 
cavern. 

3rd. Under this was a stalagmitic floor, commonly of 
granular texture, and frequently laminated, from Icfas than an 
incli to fully five feet in thickness, and termed the granuhn 
stal<\g^nUt\ 

4ih An almost black layer, about four inches thick, composed 
mainly of small fragments of charred wood, and distinguished as 
the black band^ occupied an area of about 1 00 square feet, 
immediately under the granular stalagmite, and, at the nearest 
]ioint, not more than thirty-two feet from one of the entrances to 
the cavern Nothing of the kmd has occurred elsewhere 

5th Immediately under the granular stalagmite and the 
black band lay a light red clay, containing usually about 50 per 
cent of small angular fragments of limestone, and somewiuL 
numerous blocks of the same rock as large as those lying on the 
black mould In this deposit, known as the tavt-earth^ many 
of the stones and bones were, at all depths, inve&Led with thin 
btalagmiUc Rims. The cave-earth was of unknown depth near 
the entrances, where its base had never been reached , but in the 
remoter parts of the cavern it did not usually exceed a foot, and 
in a few localiiites it “thinned out” entirely 

6th Beneath ilie cave-earth there was usually found a Aoor of 
stalagmite having a crystalline texture, and termed on that 
account the crystalline stalagmite. It was commonly thicker 
than the granular floor, and m one instance but little short of 
12 feet 

yih. Below the whole occurred, so far as is at present known, 
the oldest of the cavern deposits It was compoised of sub- 
angular and rounded pieces of dark-red grit, embedded in a 
sandy paste of ihe same colour Small angidar fragments of 
limestone, and investing Rims of stalagmite, both prevalent In 
the Lave-earth, were extremely rare. Large blocks of lime- 
stone were occasionally met with \ and the deposit, to which the 
name of breccia were given, was of a depth exceeding that to 
which the exploration has yet been earned. 

Except in a very few small branches, the bottom of the cavern 
has nowhere been reached. In the cases m which there was no 
cave-earth, the granular stalagmite rested immediately on the 
crystalline , and where the crystalline stalagmite was not pre- 
sent the cave-earth and breccia were in direct contact Large 
isolated masses of the crystalline stalagmite, as well as concreted 
lumps of the breccia, were occasionally met with m the cave earth, 
thus showing that the older deposits had, In portions of the 
cavern, been partially broken up, dislodged, and re-deposited 
No instance was met with of the incorporation in a lower bed 
of fragments denved from an upper one. In short, wherever all 
the deposits were found in one and the same vertical section, the 
order of superposition was clear and invariable, and elsewhere 
the succeMion, though delective, was never transgressed. 

Excepting the overlying blocks of limestone, of coume, all the 
deposits contained remains of animals, which, however, were not 
abundsni in the stalagmites 

The black mould, the uppermost bed, yielded teeth and bones 
of nan, dog, fox, badger, brown bear, Bos longtfrons^ roe- 
deer, sheep, goat, pig, hare, rabbit, and seal^species still 
tfxistlng, and almost all of them in Devonshire. This has been 


called the Ovint bed, the remains of sheep being restricted to it. 
In It were also found numerous flint Hakes and “ strike- lights,” 
stone spindle- whorls, fra^ents of curvilincal pieces of slate, 
amber beads, bone tools, including awls, chisels, and combs ; 
bronze ardcles, such as rings, a Hbula, a spoon, a spear-head, 
a socketed celt, and a pin , pieces of smelted copper, and a 
great number and variety of potsherds, including hragments of 
Samian ware. 

The granular stalagmite, black band, and cave-earth, taken 
together as belonging to one and ihe same biological period, 
may be termed the tlyaniiu beds, the cave hyxna being their 
most prevalent species, and found m them alone. So far as 
they have been identiRed, the remains belong to the cave 
hysna, Bquus eaballus^ Rhinoceros tuhorhtnusy gigantic Irish 
deer, Bos primigcnius^ Bison ^riscus^ red deer, mammoth, 
badger, cave bear, grizzly bur, brown bear, cave lion, 
woli^ fox, remdeer, beaver, glutton, Machatrodus latuUns^ 
and man — the last being a part of a jaw with teeth, in the 
granular stalagmite. In the same bed^ were found unpolished 
ovate and lanceolate implements made from fiakest not nodules, 
of Hint and chert ; flint Hakes, chips, and “ cores , " “ whet- 
stones,” a “ hammer stone,” “dead” shells oi Pet ten, bits of 
charcoal, and bone tools, including a needle or bodkin having a 
well- Formed eye, a pm, an awl, three harpoons, and a perforated 
tooili of badger Tile artificial objects, of both bone and 
stone, were found at all depths in each of the hyxnine beds, 
but were much more numerous below the stalagmite than 
m it 

The relics found in the crystalline stalagmite and the 
breccia, in some places extremely abundant, were almost 
exclusively those of bear, the only exceptions being a very few 
remains of cave lion and fox. Hence thebe have been termed 
the (Jrsin} beds It will be remenbered that teeth and bonea 
of bear were also met with m both the liymnine and the ovinc 
beds , and it should he understood that this biological classlRca- 
lion IS intended lo apply to Kent’s Cavern only. The ursine 
dcpusiti, or rather the breccia, the lowest of them, also yielded 
evidences of human existence , but they were exclusively tools 
made from nodules^ not flakes, of Hint and chert. 

Andfl s^Cove Cavern — About three furlongs from Kent's Hole 
towards N. N E, near the top of the lofty cliiT lurming the 
northern boundary of the beaulilul Ansty’s Cove, Torquay, there 
IS a cavern wheic, simultaneously with those in Kent’s Cavern, 
Mr MacEnery conducted some researches, of which he has left 
a brief account (see from Devon Assoc , vi., pp, 61-69) 1 have 
visited it several times, but it seems to be /requently kept under 
lock and key, as a tool and powder-hoube, by the workmen in a 
neighbouring quarry It is a simple gallery, and, according to Mr 
MacEnery, 63 feet long, from 3 to 9 feet high, and from 3 to 6 
feet broad. Beneath some angular stones he found a stalagmitic 
‘loor 14 inches thick, and in the deposit below remains of deer, 
horse, bear, fox, hysna(?), coproUtes, a few marine and land 
shells, one while Hint tool with fragments of others, a Roman 
coin, and potsherds. 

In a letter to Sir W. C. Trevelyan, dated i6th December, 
1825, Dr. Duukland states that Mr. MacEnery had found m this 
cave ” bones of all sorts of beasts, and also Hint knives and 
Roman coins ; in short, an open-mouthed cave, which has been 
inhabited by animals of all kinds, quadruped and biped, in all 
successive generations, and who have all deposited their exuviie 
one upon another ” [ibid , p. 69). 

Yialm-Bridge Cavern , — About the year 1832 the workmen 
broke into a bone-cavern in Yealm-Dndge Quarry, aboutone mile 
from the villas of Yealmpton, and eight miles E S.E from 
Plymouth , and through their operations it was so nearly destroyed 
that but a small arm of it remained in 183^, when it was visited 
by Mr J. C. Bellamy, who at once wrote an account of it, from 
which it appears that, so for as he could learn, the cavern was 
about 30 (cet below the onginal limestone surface, and was 
Riled to from I foot to 6 feet of the roof (see ” Nat. Hut. 
S. Devon 1839, pp. S6-105), In the same year, but sub- 
sequently, it was examined by Capt. (afterwards Col. ) Mudge, 
who states that there were oiginally three openings into the 
cave, each about 12 feet above the river Yealm ; that the 
deposits were, in descending order : — 

1. Loam with bones and stones ... .3*5 feet 

2. SlifT whitish clay 2 '5 If 

3 - Sand 60 „ 

4. Red clay . . i'S n 

5. Argillaceous sand 6 to 18 o 
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and ihi^ where thiy did not reach the roof, the deposits were 
covered with stalagmite. 

On the authonty of Mr, Clift and Prof. Owen, Capt. 
Mudge mentions relics of elephant, rhinoceros, horse, ox, sheep, 
hyena, dog, wolf, fox, bear, nare, and water-vole. The bones, 
and especially the teeth, of the hysnn exceeded in number those 
of all the other animals, though remains of horse and ox were 
very abundant. Mr Bellamy, whilst also mentioning all the 
foregoing forma, with the exception of dog only, adds deer, pig, 
glutton, weasel, and mouse. He also apeaks of the abundance 
of bones and teeth of hysna, but seems to regard the fox as 
being almost as fully rep^eBcn^ed , and next in order he places 
horse, deer, sheep, and rabbit or bore \ whilst the relics 
of elephant, wolf, bear, pig, and glutton are apoken of ai very 
rare. The bones, he says, were found in the uppermost bed 
only. They were frequently mere frogmenta andaplmters, some 
being undoubtedly gnawed, and all had become very adherent 
through loss of their animal matter. Those of cyltndncal form 
were without their extremities ; there was no approach to 
anatomical juxtaposition , and the remams belonged to indi- 
viduals of all ages. Relic^uia! of carnivorous animals greatly 
exceeded those of the herbivora, and teeth were very abundant. 
Coprolites occurred at some depth below the stalagmite, in the 
upper bed, which also contained graniUc and trappean pebbles, 
and kimps of brecua made up of fragments of rock, bones, 
pebbles, and stalagmite. The bones found pnor to 1835 had been 
removed as rubbish, and some good specimens were recovered 
from maierials employed in making a pathway. Nothing 
indicating the presence of man appears to have been found. 

fht Ash-Jio/e, — On the southern shore of Torbay, midway 
between the town of Bnxham and Berry Head, and about half 
a mile from each, there is a cavern known as the Ask^HoU It 
waa partially explored, probably about, or soon aflcr, the time 
Mr. MacEnery was engaged m Kent’s Hole, by the late Rev. 
11. F Lyte, who, unfortunately, does not appear to have left 
any account of the results The earliest mention of Ibis cavern 
1 have been able to find la a very brief one in Bellamy’s 
“Natural History of South Devon,” published in 183Q (p 14). 
During the Plymouth Meeting in 184I1 Mr. George Bartlett, a 
native of Bruham, who assisted Mr. Lyte, described to this 
Section the objects of lulerest the Ash* Hole had yielded (see 
Report Brit Assoc, 1851, TVans Sections ^ p. 61). So far as 
was then known the cave was thirty yards long and six yards 
broad Below a recent accumulation, four feet deep, of loam 
and earth, with land and marine ohells, bones of the domeNtic 
fowl and of man, pottery, end various implements, lay a true 
cave-earth, abounding m the remains of elephant. Prof Owen, 
who identified, from this lower bed, relics of badger, polecat, 
stoat, water-vole, rabbit, and reindeer, remarks, that for the 
first good evidence of the reindeer In this island he had been 
indebted to Mr Bartlett, who stated that the remains were 
found in this cavern (see “ Bnt. Foss, Mam.” 1846, pp 109-no, 
II 3- 1 14, 116, 204, 212, 479-480) 1 have made numerous 

visits [o the spot, which, when Mr Lyte began his diggings, 
must have been a shaft -like fissure, accessible the top only 
A lateral opening, however, has b^n (^uamed into It ; tnere is 
a narrow tunnel extending westward, in which the deposit is 
covered with a thick sheet of stalagmite, and where one la 
tempted to bcheve that a few weelu’ labour might be well 
invested. 

Bnxham Cavern — Early in 1658 an unsuspected cavern was 
broken into by quairymcn at the north-western angle of Wind- 
mill Hill at Brlxbam, at a point seventy-five feet above the 
surface of the street, almost vertically below, and 100 feet above 
mean tide. On bcina found to contain boneo, a lease in it was 
secured Jor the Geological Society of London, who appointed 
a committee of their memben to undertake its exploraUon ; 
funds were voted by the Royal Society, snd supplemented by 
private subscriptions ; the conduct of ihe investigation was 
intrusted to Mr. Frestwich and myself ; and the work, under 
niy superintendence, as the only resident member of the 
committee, was begun in Julyi 1858, and completed at mid- 
summer, 1B59 

The cavern, comprised within a space of 135 feet from north 
to south, and 100 from east to west, consisted of a senes of 
tunnel gallenei from six to eight feet in greatest width, and ten 
to fourteen feet in height) with o in^ chambers and Ave 
external entrunoes. ^ 

The deposits, in desoending order, were 

or uppermost A floor of stalagmite, from a few bchfe 


to a foot thick, and continuous over very considerable areas, but 
not throughout the entire cavern. 

2nd. A moss of small angular fragments of limealone, 
cemented into a firm concrete with carbonate of lime, com- 
menced at the pnncipal entrance, which it completely filled, 
and whence it extended thirty-four feet only It was termed 
the prst bed 

3rd. A layer of blackish matter, about twelve long, and 
nowhere more than a foot thick, occurred immediately beneath 
the first bed, and was dcii^ated the second bed, 

4th A red, tenacious, clayey loam, containing a large number 
of angular and subanguUr fragments of limestone, varying from 
very small bits to blocks a ton in weight, made up the third 
bed Pebbles of trap, quartz, and limestone were somewhat 
prevalent, whilst nodules of brown hematite of iron and blocks 
of stalagmite were occasionally met with In it The usual 
depth of the bed was from two to four feet, but this was 
exceeded by four or five feet m two localities 

5ih. The third bed lay immediately on an accumulation of 
pebbles of quartz, greenstone, grit, and limestone, mixed with 
small fragments of shale. The depth of this, known as the 
Jourtk or gravel bed, was undetermined ; for, excepting a few 
feet only, the limestone bottom was nowhere reached There 
IS abundant evidence that this bed, as well as a stalagmitic 
floor which had covereil it, had been partially broken up and 
dislodged before the introduction of the third bed 

Organic remains were found in the stalagmitic floor and in 
each of the beds beneath It, with the exception of the second 
only , but as ninety-five per cent of the whole senes occurred 
in the third, this was not iinfrequently termed the bane bed 
The mammals represented m the stalagmite were bear, 
reindeer, Rhinoceros tuhorhinu^, mammoth, and cave lion. 

The first bed yielded bear and fox only. 

In the third bed were found relics of mammoth. Rhinoceros 
iichorhinus, horse. Bos primigcmus, B lon^ifrons, red deer, rein- 
deer, roebuck, cave lion, cave hytvaa, cave bear, grizzly beer, 
brown bear, fox, hare, rabbit, ipehvus, water-vole, 

shrew, polecat, and weasel 

The only remams met with m the fourth bed were those of 
bear, horse, ox, and mammoth. 

The human industrial remains exhumed in the cavern were 
flint implements aud a hammer-stone, and occurred in the third 
and fourth beds only. The pieces of flint met with were thirty- 
Al in number Of these fifteen are held to show evidence of 
lidVing been artificially worked, m nine the workmanship is 
rude or doubtful, four have been mislaid, and the remainder 
arc believed not to have been worked at all (see Phi/. Trans , 
vol 163, 1873, pp 561, 562) Of the undoubted tools, eleven 
were found in the third and four in the fourth bed Two of 
lho.se yielded by the third bed, found forty (eet apart, in two 
distinct but adjacent galleries, and one a month before the 
other, proved to be parts of one and same noduie-\oo \ ; and 1 
have little or no doubt that it had been washed out of the 
fourth bed and redeposited in the third. 

The hammer -stone was a quartzite pebble, found in the upper 
portion of the fourth bed, and bore distinct marks of the use 
to which It was applied 

Speaking of the discovery of the tools jast mentioned, Mr 
Presiwich said in 1859 — “It was not until I had myself 
witnessed the conditions under which flint implements had been 
found at Brlxham, that 1 became fully impressed with the 
validity of the doubts rhrown upon the previously prevailiug 
opinions with respect to such remaina in caves ” {PhU, Trans , 
i860, p 280) ; and according to bir C. Lyell, writing in 1S63 : 
— ” A sudden change of opinion wis brought about in England 
Tcspccttiig the pTob&le co-existence, at a iormer period, of man 
ana many extinct mammalia, in consequence of the results 
obtained from the careful exploration of a cave at Bnxham, 
The new views very generally adopted by English 
geologists had no small ‘’influence on the subsequent progress of 
opinion in France ” ('* Antiquity of Man,” pp. 96, 97). 

Bench Cavern . — Early in 1861 information was brought me 
that an ossiferous cave had just been discovered at Bnxham) 
and, on vuicing the spot, 1 found that, of the limestone quarries 
worked from time to .lime in the northeni slope of FurzebaOt 
Hill, one known as Bench Quarry, about half a mile due north 
of Windmdi Hill Cavern, and almost ov^hanging Torbay, hid 
been abandoned in 1839, and that work had been recently 
resumed in iL It^appenred that in 1839 the workmen had laid 
bare the greater part of verdcal dyke, composed of red clayey 
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loam, and angular pieces of limestone, forming a ooherent wall- 
like msssj 27 feet high, la feet long, a feet u gmteit thickness, 
and at its base 123 feet above lea-level In tfaeface of it lay eeve- 
lal fine relics of the ordinary cave mammals, including an entire 
left lovrer jaw of Ilyana spelaa replete with teeth, but which 
had nevertheless failed to arrest the attention of the incmious 
workmen who exposed It, or of any one else, 

Soon after the resumption of the work In 1661, the remnant 
of the outer wall of the fissure was removed, and caused the fall 
of an incoherent part of the dyke, which it bad previously sup- 
ported. AmonpL the dibrhx the workmen collected some 
hundreds of specimens of skulls, jaws, teeth, vertebra, portions 
of antlers, and bones, but no indications of man Mr. Wolston, 
the proprietor, sent some of the choicest specimens to the 
British Museum, and submitted the remainder to Mr. Ayshford 
Sanford, F.G.S., from whom 1 learn that the pnncipal portion 
of them are relics of the cave hyaena, hom the unborn whelp 
to very aged animals AVith them, however, were remains 
of bear, reindeer, ox, hare, Aivxcolo raliiceps. A, agrestis, wolf, 
fox, and part of a single maxillary with teem not distinguishable 
from those of Cants tsatis. To tUs list I may add rhinoceros, 
of which Mr. Wolston showed me at least one bone. 

From the foregoing undesirably, but unavoidably, brief 
descriptions, it will be seen that the Devonshire caverns, to 
which alien tion bai been now directed, belong to two classes, 
— those of Ores ton, the Ash- Hole, and Bench being Fissure 
Caves j whilst those of Yealm Bndge, WmdmiU Hill at 
Bruham, Kent’s Hole, and Ansty’s Cove arc Tunnel Caves. 

Windmill HiU and Kent's Hole Caverns have alone been 
satisfactorily exploit ; and besides them none have yielded 
evidence of the, contemporaneity of man with the extinct cave 
mammals. 

Oreston 11 distinguished as the only known British cavern 
which has yielded remains of Rhinoceros Upiorhinus [QuarL 
Joum. Geol. Soc , xxxvi. p., 456), 

Yealm Bndge Cavern, if we may accept Mr. Bellamy’s 
identification in 1835, was the first in this country In which 
relics of glutton were found {South Devon Monthh Musemn^ 
VI,, pp. 218-223 , see also '‘Nat. Hist S.. Devon," 1839, p, 89). 
The same species was found m the caves of Somerset and 
Glamoi^n in 1S65 {Pleist Mam , Pal Soe t pp> xxL xzn.), in 
Kent's Hole in 1869 {Re^ Brt(, Assoe , 1869, p. 207}, and near 
Plas Heaton, m North Wales, in 1870 {Quart. Journ UeoL Soc., 
xxvii., p. 407). 

Kents Hole is the only known British cave which has 
afforded remains of beaver, {Rep Bnf. Assoe , 1869, p. 208). 
and up to the present year the only one m which the remains of 
Machairodus latidens had been met with, Indeed Mr. Mac- 
Enery's statement, that he found in 1826 five canines and one 
inciBor of thu species in the famous Torquay Cavern was held 
by many polxontologi&ta to be so very remarkable as, at least, 
to approa^ the incredible, until the Committee now engaged in 
the exploration exhumed, in 1872, an incisor of the same 
species, and thereby confirmed the announcement made by 
their distinguished predecessor nearly half a century before {Rep. 
Bnt. Assoe., 1872, p. 46). In April last (1877) the Rev. J. M. 
Mello was able to mfonn the Geological Society of London 
that Derbyshire had shared with Devon the honour of having 
been a home of Machairodus latidens, he having found its 
canine tooth in Robin Hood Cave in that county, and that 
there, as in Kent’s Hole it was commingled with remams of the 
cave hyaena and his contemjMiianea {Abs. Proc, Geol. Soc.,|No. 
334 « PP' 3 * 4 )- 

The Ash Hole, as we have already seen, afforded the first 
good evidence of a British reindeer. 

In looking at the published reports on the two famous Torbay 
caverns it will be found that they have oertam points of resem- 
blance as veU as some of dissimilanty : — 

isL The lowest known bed m each is composed of matenals 
which, whilst they differ m the two esses, agree In being such as 
mayhave been fuimshed by the districts adjacent to thecavem-hilla 
respectively, but not by the hills themselves, and must have been 
depoaited prior to the existing local geographical conditiona. In 
eau, this bed oontamed Amt implemenu and relics of bear, but 
in neither of them those of hymna. In short, the fourth bed 
of Windmill Hill Cavern, Brixham, and the breccia of Kent’s 
Hole^ Tewquey, are coeval, and belong to what 1 luve called the 
Urnm ptfiod ^ the latter. 


and. The beds just mentioned were In each cavern aeaM 
with a sheet of stalagmite, which was partially broken up, and 
considerable porUons of the subjacent beds were dislodged 
before the introduction of the beds next deposited. 

3rd. The great bone bed, both at Brixham and Torquay, 
consisted of red clayey loam, with a Urge percentage of angular 
fraraentsof bmestone ; and contained fialu implements of Abit 
and chert, inoscuUting with remains of mammoth, the tichorhme 
rhmoceros, and hysna. In Ane, the cave-earth of Kent’s Hole 
and the third bed of Brixham Cavern correspond In their 
materials, m their osseous contents, and in their Amt tools. 
They both belong to what 1 have named the Hytumne period of 
the Torquay Cave. 

But, as already stated,] there are pomts in which the two 
caverns differ : — 

1st. Whilst Kent’s Hole was the home of man, os well os of 
the contemporary hysna during the absences of the human 
occupant, there is no reason to suppose that either man or any 
of the lower animals ever did more than make occasional visits 
to Brixham Cave. The Utter contamed no Amt chips, no bone 
tools, no utihsed shells, no bits of charcoal, and Do 

coprolitcs of hytena, all of whidi occurred in the cive-earth of 
Kent’s Hole. 

2ad. In the Torquay Cave relics of hysna were much 
more abundant in the cave-earth than those of any other species. 
Takmg the teeth alone, of which vast numbers were found, 
those of the hynrna amounted to about 30 per tfnt. of the 
entire series, notwithstanding the fact that, compared with most 
of the cave- mammals, his jaws, when furnished completely, 
possess but few teeth. At Bnxham, on the other hand, hu 
relics of all kinds amounted to no more than 8 5 per cent, of all 
the osseous remains, whilst those of the bear rose to 53 per 
cent 

3nL The entrances of Brixham Cavern were completely Ailed 
up and its history suspended not Uter than the end of the 
Palfolilhic era. Nothing occurred within it from the days when 
Devonshire was occupied by the cave and gruzly bears, reindeer, 
rhmoceros, cave hon, mammoth, and man, whose best tools were 
unpolished Amts, until the quarrymen broke Into It early In A D. 
185S. Kent’s Cavern, on the contrary seems to have never been 
closed, never unvisited by man, from the earliest PaJicolithic^mes 
to our own, with the possible exception of the Neolithic era, 
of which Jt cannot be said to have yielded any certain evidence; 

Though my " History of Cavern Exploration m Devonshire " 
IB now completed, so far as the time at my disposal will allow, 
and so far os the materials are at present ripe for the historian, 
I venture to ask your further mdulgence for a few brief moments 
whilst passmg from the region of fact to that of inference. 

That the Kent’s Hole men of the Hyxnlne period — to say 
nothmg at present of their predecessors of the Breccia — belonged 
to the Pleistocene, tunes of the biologist, is seen m the fact that they 
were contemporary with mammaU peculiar to and characterisUc 
of those times. This contemporaneity proves them to hive 
belonged to the PalceolUhic era of Bntain and Western Europe 
generally, as dehned by the archzologist ; and this is fully 
conArm^ by their unpolished tools of Amt and chert. That they 
were prior to the depwtion of even the oldest part of the peat 
bogs of Denmark, with their successive layers of bemh, 
pedunculated oak, sessile oak, and Scotch Ar, we learn from the 
facts that even the lowest zone of the bogs has yielded no bones 
of mammals but those of recent species, and no tools but those of 
Neolithic type ; whilst even the panular staJagmite, the upper- 
most of the HyEEmne beds in Kent’s Hole, has afforded relics 
of mammoth, Rhinoceros iichorhinus, cave bear, and cave 
hyena. 

That the men of the Cave Breccia, or Ursine period, to whom 
we now turn, were of still hieher antiquity, is obvious from the 
geological poahon of their mdustiial remains. That the two 
races of Ti^lodytea were separated by a wide Interval of time 
we leam from the sheet of crystalline stalagmite, sometimes 
13 feet thick, laid down after the deposition of the breccia had 
ceased, and before the introduction of the cave-earth had begun, 
as well as from the entire change in the matenals composing the 
two deposits. But, perhaps, the fact which most emphatically 
indlcatre the chronological value of th« interval la the differehce 
in the faunas. In the cave-earth, as already stated, the remains 
of the hyxna greatly exceed in number those ^ any other 
mamm a l ; and It may ~be added that he b also disclosed by 
almost amv relic ii Mb contemporeries^thelr iaws have. 
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through hJfl lost their condyles end lower borders , their 

bones are ftnctiirea after a fashion known by experiment to be 
his ; and the splinters into which they are broicen are deeply 
scored with his teeth- marks. His presence 11 also attested by 
the abundance of hia droppings in every branch of the cavern 
In short, Kent's Hole was one of his homes ; he dragged thither, 

E iocemeal, such animals as he found dead near it ; and the well- 
nown habits of his representatives of our day have led us to 
expect all this from him. When, however, we turn to the 
breccia, a very different spectacle awaits us. We meet with no 
trace whatever of his presence, not a single relic of bis skeleton, 
not a bone on which he has operated, not a coprolite to mark as 
much as a visit, Can U be doubted that Lad he then occupied 
our country he would have taken up his abode in our cavern? 
Need we hesitate to regard this entire absence of all traces of so 
decided a cave-dweller as a proof that he had not yet made his 
advent m Britain ? Are we not compelled to believe that man 
formed part of the Devonshire fauna long before the hyaena did ? 
Is there any method of escaping the conclusion that between the 
era of the Breccia and that of the Cave-earth it was possible for 
the hyxna to reach Britain? — in other words, that the last con- 
tinental state of our country occurred dunng that interval? 1 
GonfesB that, in the present state of the evidence, 1 see no escape , 
and that the conclusion thus forced on me compels me to believe 
also that the earliest men of Kent’s Hole were uUergliuiat^ if 
not pre^hjcial. 


KENT'S CAVERN. 


The followtng taUa will serve to show at one view the cc^ 
ordinationB ana theoretical oonclmloiu to which the facts of 
Kent's Cavern have led me, as stated briefly In the foregoing 
remarks. The table, it will be seen, eonsisla of two divisions, 
separated with double vertical lines. The Ant, or left hand, 
division contaiiu three columns, and reliUea exclusitrely to Kent's 
Cavern, as is indicated by the words heading it. The second, 
or light hand, division is of a more general chancter, and shows 
the recognised classification of well-known facts throughout 
Western Europe. The honzontal lines are intended to convey 
the idea of more or less well-defined chronological horiaons, 
and their occasional continuity through two or more columns 
denotes contemporaneity. Thus, to take an example from the 
two columns headed '* Arch Tieologi cal ” and Danish-Bog,” in 
the second division ; the horizontal line passing conliDUOUsly 
through both, under the words *'lron’^ and "Beech," is 
intended to suggest that the "Iron Age" of Western Europe 
and the " Beech " zone of the Danish Bogs take us back about 
equally far into antiquity ; whilst the position of the line under 
the word *' Bronze " indicates that the " Bronze age" (still of 
Western Europr) takes us back from the ancient margin of the 
Beech era, through the whole of that of the Pedunculated Oak, 
and about half-way through the era of the Sessile Oak ; and so 
on m all other cases. 
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SECTION D. 

BIOLOGY, 

Opening Address bythe President, J. Gwyn Jeffreys, 
LL,D, F.R.S., Treas. G. and L.SS. 

Being merely an amateur natundut, and not having had any 
strictly sclentlKc education, I ooniider it a great honour to be 
Invited to preside over this important Section of the Association. 
1 cannot pretend to give luw an address as may be expected 
from the pmldent ; but I will ofler some remarki on a subject 
in which 1 take considerable Interat and have done some mrk, 
vif^ the deep-sea moUnsca. ' * 

*^6 hiatorical part of the subject has been fully treated by Dr 
G. C. Wallich in his "North- Atlantic Sea-bed,". 1^3 ; "by 
Pntf, Prestwldi in hia FresidentiAl Address to the GeologioJ 


Society of London in rSyi ; and by Prof, Sir Wyville Thomson 
m his " Depths of the Sea," 1873. 

By the term " deep-sea " 1 do not mean the zone which the 
late Prof. Edward Foibei called the eighth, and which be 
supposed to be the lowest and the limit of habitaluiity, in hu 
elal^rate and excellent "Report on the iEgean Invertebrata," 
published by the Association in 184^ That zone oompiiied the 
depths lying between 105 and 230 ^thorns. Nor wo^ 1 refer 
to It the " oMp-sca " zone which I defined in the Introdncdon to 
my work on "British Conchology," 1S63 ; this applied to ihe 
Bntish seas only, and extended to the " Line of soundings." being 
about 100 fathoms. Since that time the exploring expediticMis in 
H.M.SS. Lightnings Potcupinfs ChsdUnggr^ and Po/hrvKr, as 
as in the Norwegian Cnute ybringen^ have shown that 
mi^uBca Inhabit the greatest o^ths that have been examined, 
and that life is not less abondant and varied m the abysses of the 
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oceia than it u m the ahalloweat water. Instead of 300 fathoma 
or i,fioo feet, which Forbes aaauinej to be the extreme boundary 
of snbniarlne life, we must now take 3,000 fathoms, or 18,000 
feet, and even much lower depths. It may be well to distinguish 
two zones of depth exceeding that which I have termed ** the 
line of EoundingB ” ; and 1 would propose the name " abvssal"' 
for depths between 100 and 1,000 fathoms, and " benlhar' (from 
the Homeric word Qivdas^ signifying the depths of the sea) for 
depths of one thousand fathoms and more. 

The first knowledge that 1 had of the mollusca from the 
lowest or *' benthal ” zone I owe to Dr Wallich, who kindly gave 
me a few srrall shells which he got in a sounding of 1,622 
fathoms In N. Lat, 55° 36', W Long. 54° 33', off the coast of 
Labrador, during his cruise in H M,S. Bulldog in i860 These 
consisted of undescnbed species of AciiSf Ilomahgyrat and 
Pleurotoma^ Pleurotomu itnuicostaia of M. Sars, and fragments 
of Saxuava rugom^ Linnc, and of other shells which are un- 
known to me Amon^ these was a dead but perfect specimen 
of Crenella faba^ Fabnciua, which is a common inhabitant of the 
laminanan zone in Arctic seas, and may have been voided by 
a fish or sea-bird. This would account for the occasional 
occurrence at great depths of other shallow-water shells and 
fragments. 

1 had the good fortune to take part in the two Porcupine 
pedltlons of 1S69 and 1870, and in the Valorous cruise of 1875 ; 
and the mollusca of the Lightning (186SJ, Challen<^er (1873-76), 
and Voringen (1S76) expeditions have been submitted to my 
inspiection I am consequently enabled to form some idea of 
the bathymetrical distnbution of the mollusca thus obtained, 
with the aid of my dredging experience for upwards of forty 
years. 

Perhaps the best way of communicating this idea to others will 
be by giving the subjoined list of the species of deep-sea mollusca 
dredg^ by me m the Valorous^ all of which are found at depths 
exceeding 1,000 fathoms. The range of depth there and else- 
where in the North Atlantic and Mediterranean will be noted, 
os well as some geological and other observations Four only 
of such deep dredgings were made duri^ the cruise, viz , in 
1,100, 1,750, 1,450, and 1,785 fathoms, The first twowerein 
Davis Strait, and ihe other two between Cape Farewell and W. 
Long 26" on the return voyage 


Ranee ol 

Names of species depth m | Observaiions, 

raihainN 


Brachiopoda ] 

Tcrebratula tenera, ye/^i cj^s 1450 

A trciia gnomon, y. 1100-1750' 

Discina Allantica, < 690-2400 Coralline-Crag fossil 

I 

CONCHIFRRA. | 

Pecten fragilis, y 1000-1785 

Amussiuin lucidum, y , 156-1450 

Lima ovata, S V Wowd I Coralhne-Crag and 

I Monte- Mario fossil. 

L. Bubovata, y, 1 49-1450 

L gibba, y. I1450-17K5 

Idas argenieus, J | 994-1450 

Dacrydium vitrcum, MolUr, j 30-2435 Sicilian fossil, 

Nucula reticulata, y. ' 4ZO-1470 

Leda acuminata, y, 20-1750 Sicilian fossil, as L. Ales- 

stifienstSf Seguenza. 

L pusio, Philippic var 257- 1 750 Sicilian fossil. 

1 . puBCuloia,J^ 202-1470 Sicilian fosBi). 

L expansa, y 690-1750 

L. lata. y. 165-1785 

L. sericea, y 740-1450 

Glomus nitcns, J 557 -> 7 So 

Limopsia tenella, y, 1450 

L. cnBtaio, 7 j 292-1095 

Area pcctunculo ides, ^carcht. \ 20- 1 loo Coralline-Crag and Sicl- 

‘ lian fossil. 

MalLetia excisa, Ph 1 1 443-1750 Sicilian fosiil, 

M. cuneata, y j 718 i8oo[ 

Montacdla Dawsoni, y, 3 1 750 Frogmeiiis only at great- 

I I cat depth. 


Names of species. 

' Range of 
depth in 
fain 0 mi. 

[ 

Obeenratloni 


Kellia symnietros, y 

48S-I7^o{ 


Axinus cycladius, .5" V. IVood 

30- 1 750 Coralline-Crag fossil. 

A eumyarius, M Sars 

114-1456 


A. Croulmensia, y 

A. incrassatus, y 

20-1785 


40- 1 7 so 


Diplodonta Torelli, J. 

30-1450 

Fragment only at greatest 

laocardia cor, L. 

1 depth. 

40-1785 Fry only at greatest 

Tellina calcana, Chemnitz , 

1 depth 

I- 1 750 Sicilian fossil Frag- 

Poromya rotund a to, y 

1450 

ments only at greatest 
depth. 

Pecchiolia BbysMcola.VI/ Sars 

1 10-1450 

Fragments only at great- 

P gibboaa, y 

1450 

esl depth. 

Fragment only. 

P lomati, y. 

1785 

Fragment only 

Nearra striata, y 

43 S-I 4 S° 


N. cxigiia, y. 

MSo 


N. noiabtlis, y. 

1450 


N circinnata, y 

994-1450 


N papyria, y. 1 

1450 


N nngulansj y. 

290-1785 

F ragment only at greatest 



depth. 

SOLENOCONCHIA. 



Dentalium can did urn, y 

410.2435 


D capillosum, y. 

220-1785 


D ensiculus, y 

740-1785 


D. subterfissum, y. 

1000-1476 

Frapment only from 

D, vagina, y 

1450-1785 

Valorous, 

biphodentalium vureum, M 



Sars 

l50-l7?o 


S. affine, Af Sars 

100-1450 


S. Lofotenae, Af Sars 

20-1750 


Cadulus lumidosus, y 

110-1450 


C. Olivi, Sc, 

539 1450 

Sicilian fossil. 

C. cylindratus, y 

1215-1476 


Gas raoroDA 



Propilidmm ancyloide5,/^7/'d^^j' , 

60-1450 

Sicilian foBBil, ai Fo?tn~ 

Puncturclla profundi, y. ^ 

740-1750 

septa pai va, .Seg 

Scissurella enspata, Fleming 

7-1095 

Sicilian fossil. 

S. tenuis, y 

1450 


Cyclostrcma baautnalum, y. 

50-1095 

Sicilian fossil. 

Acirsa prxlongn, y 

994.1450 


Kulinia Blenosioma, y. 

50-1456 


Natica affinis, Gmelin 

5-1 100 

Fragments only at gieat- 

N ephsroideB, y 

1750 

est depth 

A young shell. 

SeguenzU formosa, y. 

3 * 5 - >785 

Sicilian fossil, as S mono- 

S carinata, y 

690-1095 

cingulata^ Seg 

Lenthium procenim 

400-1450 

C Danielsem, Friele 

Trophon Fabncii, Beck 

35-1450 

Fragment only at greatest 

Kubus attenualuR, yi 

F Sabmi, Gray . 1 

690.1215 

depth 

100-1450 

Fragments only at great- 



est depth. 

Pleurotoma tenuicostata, M 


Sars 

40-1622 


P exarata, Afoll 

5-1230 


Cyhehna albi. Brown 

7-1400 

Sicilian fossil. 

Utneulua lacteus, y. 

1443-1450 

Fragment only at greatest 

U. substnatos, J, 

1750 

depth. 

ActEeon exills, y. 

49-1450 

Sicilian fossil. 

Scaphander puncto stnatus. 

26-1450 

Sicilian foasil. Frag- 

mighcls and Adams 

ment only at greatest 



depth. 

Besides undeterminable fragments of other and probably new 

species. 
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The apeciefi named in the above lut ore 75 m number. Of 
theaa no leas than 46 have been described by me for the brat 
lime in the Annals and Magazine of Natural History^ for 
1876 and 1877. Several of them were also procured m the 
/*orcu/tnf, ChalleHggr^ and yorrnfSH expeditions A great many 
more deep-aea species remain to be worked out and described by 
me from the Forcupint: expeditions of 1869 and 1870 

I Lave not inuluded the pteropoda in the list, although their 
shells occur at the greatest depths — because they are oceanic, 
and inhabit only the surface or superliciol zone, their sheila 
falling to the bottom after death and when evacuated by pre- 
daceous aniiDals 

The molluBca of very deep water, or the benthal zone, are 
certainly peculiar, and constitute part of a distinct fauna, 
notwiihstanding that some of them frequent shallower water 
It Is very difncuU to say how far they may be aflecLed by 
bathymetrical conditions. An imporlant contribution to this 
part of the subject was made by Mr. Buchanan at a recent 
meelmg of the Royal Society of Edinburgh, m which he stated, 
as the preliminary result of his analysis of the sea-water collected 
III the Chall^i^cr expedition, that as regards the percentage of 
oxygen present at different depths, it diminishes from the surface 
to a depth of 300 fathoms, and increases from this point to lower 
depths ' See also my account of the behaviour of IVochus o€€i 
iictUalis^ when dredged from the drep sea zone on our nonhern 


in Seguenza’s Catalogue (besides those noticed m the Valorous 
list of deep-water mollusca), which had been oreviously con- 
sidered extinct, were discovered by me m the Porcupine expe- 
ditions to be still living , and I have no doubt that the rest of 
the so-called extinct species, from the upper zone of the older 
Pliocene m Sicily, will sooner or later be detected in future 
deep-sea exploralions In fact our examination of the abyssal 
fauna ha^ bten hitherto extremely slight and cursory, taking into 
account the enormous extent of area, the diffiLultics caused by 
unfavourable weather, and the inadequacy of the instruments 
us«l in the investigation Our good neighbours, the Norwegians, 
have not relaxed in their work ; and while this Address is being 
delivered their second year’s expedition to the Arctic seas will 
almost have been completed May every succe-s attend them ' 
There has been lately a good deal of controversy as to the 
supposed “ continuity of the chalk” , and the affirmative of the 
proposition has been most ably argued by my colleague and 
friend. Sir WyviJle Thomson, m his “ Depths of the Sea ” 

Prof E Forbes, in hia" Report on. 'Egcanlnveitebrata” (1844), 
was, I believe, the first to state ihc proposition He says, at p. 
178, lhat the strata in his lowest region, or 230 faihoms, would, 
if ftlled up, ‘'preBcnt throughout an uniform mineral character 
closely resembling lhat of chalk, and will be found charged 
with characteristic organic remains and abounding in foramini- 
fera We shall, in fact, have an antitype of the chalk " 


coasts, vi'hich is explained by Mr. Buchanan’s statement " 

They are not always of a small size. In the Pouuptne expe- 
dition of 1869, the dredge brought up, at the depth of 1,207 
fathoms, in the Bay of Biicay, a living specimen of Fusu^ 
mtlenuntuSj which measures two inches and a quarter in length , 
and another dredging at the depth of 2,435 fathoms (nearly 
three rmlcs) in ihesaine part of the Bay, yielded a living specimen 
of Dentahum caudidum about an inch and a half long In ihc 
expedition was trawled, at the depth of 1,600 fathoms, 
m the South Atlantic (S T-at 46* 16', E Long 48“ 17'), a living 
specimen of a magnificent shell belonging lo tymlium or an 
allied genus, which has a length of six inches and three-quarters 
and a breadth of four inches ! And duimg my cruise m the 
Va/orouSf I dredged, at the depth of 1,100 filhom*:, in Davis 
Strait, a living s\iCGimen of Dentalmm aiKdidum an inch and 
thie -quarters long. 1'hese treasures of the deep are so apt to 
entrance the imagination of a naturalist, that 1 have often dreamt 
of walking on the sea-bed and picking up unknown and won- 
derful shells , and in my waking hours I have envied the faculty 
of the argonaut in Morris's “l.iTc and Death of Jason,” 

“ EupheiniiH, whu hnJ power 10 fci 

Dryaliod fturoisa the plain no man Jolh -lUw ” 


1 hope It IS pardonable to avail one's self of a liitle poetical 
licence to make the quotation applicable to the bottom as well 
as to the surface of tlic sea. 

The distribution of thu deep-sea mollusca 13 unquestionably 
caused by submarine currents, with the direction and extent of 
which, however, we are unacquainted As far as I have had an 
opportunity of judging from the mollusca of the North and 
South Atlantic, I am inclined to think that the Arctic and Ant- 
arctic currents do not extend beyond the Equator The South- 


All antic species procured by the ChalUn^tr party in deep water 
appear to be different from those of the North-Atlantic in similar 
depths, according to our present notion of species It is un- 
neceuory for me to renew my objection to the phrase ’‘repre- 
sentative species,'' as Sir Wyville Thompson has satisfactorily 
disposed of the matter in page 14 of his ‘‘ Depths of the Sea ” 

It will be seen, on referring lo the list of deep-water mollusca 
procured in the Valorous cruise, that several of the species are 
also Sicihan fossils. They occur in the Pliocene formation of 
the south of Italy Professor Seguenza has just published a very 
complete and valuable catalogue entitled " Klcnco dei Cimpedi 
e del MoUuschi della zona jMiperiore dell' autico plioocno,' which 
ore arranged m two divisions, “Deposiu httoraJi ” and ** De- 
poiiti Bubmaiini ” But some further distinction would seem to 
be necessary in order to separate the strata, inasmuch os certaui 

3 [)ecieB which are assuredly littoral are included in the submarine 
(vision For Instance, Actuon fmsdlus^ Forb. (which lives at 


depths varying from 40 to 1,456 fathoms), and Cyhehna gvala, 
T. (66--862 fathoms), are entered in both divisions ; while pecu- 
liar V shallow-water species, Buch''sa Patella vulgata, Tectura 


virgxnea^ and six now also living spcclei of Chiton^ appiear only 
ui the submarine or deep-water division. Many of the spcaci 
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Sir WyviJIe Thomson supports his view hy the weighty autho- 
rity of Dr Carpenter, Prof Huxky, and Prof Prestwich , and 
although ihe late Sir Charles L^ell entered a vigorous protest 
against the hypothesis, and went so far a<i to designate it a 
*' popular error,” I will refrain from expressing any opinion of 
my own, but will content my&elf with staling a few facts in 
elucidation of the question 

The comparison of the deep-sea ooze with the geological 
formation known as chalk depends on two points, viz., the 
mineral composition and the organisms belonging to each 

1 Mineral Composition —The late Prof David Forbes, whose 
knowledge as a mineralogist and chemist was universally recug- 
tiizcd, furnished me, on my return from the Porcupine expedition 
of 1869, with a complete analysis of a sample of Atlantic mud 
procured at a depth of 1,443 fathoma He proved that it differed 
from ordinary chalk in containing scarcely more than 50 per 
cent of carbonate of lime, whereas chalk consisted ail but 
entirely of carbonate of lime Indeed Sir Wyville Thompson 
admits that "a more careful investigation shows that there are 
very inipvirtant differences l>etween them.” 

2 Organisms — I must here confine myself chiefly to the 
mollusca, which Sir C Lyell regarded as ihe highest or most 
specialized organization on which geological reasoning and 
Uaiasificatioii are founded 

Misled by ihe apparent resemblance of Mediterranean and 
Atlantic ooze to the ancient chalk, giologiiilb have been accus- 
tomed to consider the chalk fauna as having lived in deep water, 
Let us sec how this la with respect to the mollusca I have 
lately, with the assistance of Mr. Henry Woodward and Mr 
Etheridge, examined the cretaceous mollusca in the Briiish 
Museum and the Museum of Economic Geology , and Mr. 
Etheridge has moat obligingly prepared and furnish^ roc with a 
tabular lut of tile genera and number of species in each genus in 
the upper cretaceous group (exclusive of the gauU and green- 
sand), which list I will, with his permission, here insert — 



No of 

No of 

' No of 

Genera 

BpcCiejt in 

species ID 

Apciiea in 


Chnlk-marl 

Lower 

Upper Chalk 

BRACHlOL'unA 

i 



Argiope 

I 

I 


Crania 

I 

2 

2 

Kingena 

1 

I 

1 

Magas 

2 

1 

i 

Rhynchonella 

IJ 

7 

3 

TcrebiateUa 

2 

1 

2 

Terebratula 

1 I 

10 

4 

Terebmlulina 

Tclcbriroaira 

1 2 

1 2 

1 

2 

Thccidca 


! I 

[ 

Tngonosemus 

1 ' 

1 1 

1 

I 

Total 

35 

1 27 

i '7 
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No. of 

No. of 

GcDsrs. 

RpBCIM IB 

Chalk marl. 

■pBCMS bl 

■paeiM Id 


Lower Chalk 

Upper Chalk 

Lam ELL IB RANCH] AT A 




(Conchifera.) 




Avicula 

1 

I 


Exogyrm 

GervHlia 


2 

3 

Tnoccramos 

6 

a 

9 

Lima 

3 

9 

7 

Ostrea 

3 

5 

11 

Pcclen 

5 

10 

12 

Pinna 



2 

PlicatuU 

2 

1 

I 

Spondylus 

4 

2 

4 

Area 

2 

2 

I 

Astarte 


j 

I 

Chama 

Cypricardia 



1 

Diceras 



1 

Isocard la 

Leda 


1 

I 

Modiola 


I 

I 

Op IS 

I 

I 


Fholadomya 

I 

I 1 

3 

Teredo 

I 

I 

2 

Trigonia 

Unicardium 

3 

I 

1 

Venus 

1 

I 



36 

48 

62 

RadioIilcB 


? 

1 

(SolenocoAchii ) 




PeatsJium . 

1 ^ 

1 

■ 

Gastropoda 

1 



Actaeon 

1 

] 


Aporrhais 

2 

3 


Avellana 

] 

1 ‘ 


Calyptrsei . . 

CeriLDium 

I 

1 

1 

Columbellina 

2 


. . 

Dimorpbosoma 

Dohum 

a 

I 


Emargmula 

I 

2 


Fusus 

Gibbula 

1 

I 

2 

Hipponyx 



1 

Natica 

Patella 


I 

I 

PleuroLomaria 

3 

2 

3 

Pleroccra 

1 

1 


Rostellana ,. 

Scalana 

r 

1 

1 

Solarium 

1 

3 

I 

Trochus . , 

Tar bo 


3 

2 

Turntelia 


I 

r 


18 

, 22 

13 

Ckphalopoda. 




Ammonites 

29 

3 ^ 

9 

Ancyloceras 

Aptychus 

I 


6 

Baculites 

[ 

2 

I 

Belemnitella 

£ 

2 

3 

Belemnitcf 

Cnoceras 

3 

2 

1 

liamites . , 

, 

3 

I 

lielicoceras 



I 

NauUlui 

10 

10 

2 

Scaphites 

I 

2 

1 

Turrllites 

Ajuisoceras . 

II 

II 



58 

63 

25 


A glance at the above listp and, much more, an inipecdon of 
the chalk molluaca m a good coUeclion, ought to convince any 
coDchologist that all these genera were comparativelv shalloiv- 
water forms. 1 should infer that the depth might have been 
from low- water mark to 40 or 50 fathoms. None of the genera 
are deep-water. Chama^ Ostrea, Pinna^ Calyptrtsa, Hipponyx^ 
and, most assuredly, Patella cannot he placed In the latter 
category , and the old proverb, “no-ciLur ex sociis,'* will apply 
to moUusks as well as to men* Teredo may have been littoral or 
haye come from floating wood Not a single species of Leda^ 
Pecchwtta (or Pertieordia)f not one of the Solenoconchia, 

nor of the Bulla family occurs in the upper or white chalk, 
although thev now inhabit the deep-sea 007.e and especially 
characterize the modem deposit. 

But Naultlus and Spirula are believed by some to be deep- 
water forms. This must be a mistake. Although the animal of 
that common species Nautilus pompiUus has rarely been met 
with, the shells are often found on beaches in the Indian Ocean 
and South Pacific , and I am not aware of any instance of a 
deep water molluBk being cast ashore. It is not likely. Rum- 
hius (the **rhnius Indicus^’j, in hia Ambomache Ranteit- 
amer," or Cabinet of the Curiosities of Amboyna, 1705, has 
given an interesting account of the habits of the pearly nautilus, 
a translation of which I will copy from the admirable monograph 
of Professor Owen — *' When the nautilus floats on ihe water, 
he puts out his head and all his tentacles, and spreads them upon 
the water, with the poop of ihe shell above water ; but at the 
bottom he creeps in the reverse position, with hia boat above 
him, and with his head and tentacles upon the ground, making 
a tolerably quick progress Ife keeps himself chiefly upon the 
ground, creeping also sometimes into the nets of the fishermen ; 
but after a storm, as the weather becomes calm, they arc seen m 
troops, floating on the water, being driven up by the agitation of 
the waves. This sailing, however, is not of long continuance, 
for having taken in all their tentacles, they upset their boat, and 
so return to the bottom." 

As to the Spirula^ the old Dutch natural Ist'Temarked that it 
attaches itself to tlie rocks, and la thrown up on the beach when 
the north wind blows Peron found the first living specimen m 
Australia; Mr Percy Earl obtained one on the coast of New 
Zealand , the late Sir Edward Belcher another in the Indian 
Archipelago , Mr Bennett got one off Timor , and an imperfect 
specimen was procured in the Challenger Expedition, I was 
favoured, in January, 1875, by Mr. J Tyerman, of Tregeny, 
■ending for my inspection a perfect apecimen of Spirula australis 
and one of Argonauta gondola in sjunt of wine, with a memo- 
randum that “ the Spirula and Argonauta were taken by a fnend 
while dredging or, rather, skimming for pteropoda in the Persian 
Gulf." Mr. Tyerman added that other live Bpccimcna of the 
Spirula'^vx^ captured at the same time. .Sir Lewis Pelly mformi 
me that the Persian Gulf is nowhere deeper than between 40 and 
50 fathoms. Spirula hu apparently the same habit as species 
of Loligo and allied genera, in occasionally frequenting the 
surface of the sea The shells of S, australis are thrown up in 
considerable numbers on every beach in the North Atlantic, 
having been wafted northwaras by winds and tlu equatorial 
current or BO-callcd "Cziilf Stream. ’ ^ 

Assuming, therefore, that the usual habitat of molluaca in 
past epochs did not differ from that of recent mollusca of the 
same kind, 1 think we may safely conclude that the shells of the 
cretaceous system, or, more strictly, the upper chalk, belonged 
to shallow and not deep-water mollusca. 

Mr. Woodward tells me that the chalk crustaoea are also 
shallow- svater forms. 

The white chalk is in many places principally composed of 
Clo^gerina, OrMitue, and coocoLiths or coccospheres, all of 
which inhabit at present the surface of the sea. According to 
Dr Wallich, Glolngerma is found in all latitudes and at all 
depths, ranging from 50 to 3,000 fathoms.' Mr, Parker and 
Prof. Rupert Jones (Arat-rate auLhoriUes on the lorammifcra) 
admit that Orbuhna and Ghbigtrina are "occasionally found m 
shallow water." 

1 cannot identify a single species of the cretaceous mollusca 
as now living or recent. AH of them arc evidently tropical 
forms. One of the cretaceous species, indeed, Terebratula 
stnaiOj Wahlenberg, has been suppoM by some polsontologlsti 
to be identical with T eaput-serpentis^ ihe latter of which a 
range of bathymetrical diiinbution from low-water mark to 

* '* N»Rh- Atlantic Sea -bed/’ p. 137 
■ Quart, Joum, Oeol Soc., vol, avi p 379 
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808 fathoms ; its geographical CKtenslon Is equally great, and it 
has also not a slight amount ol vanation in shape and sculpture 
But I am not disposed to unite the two species In 71 shnata 
the ribs are much narrower than in the typical T caput-serptntu 
and are finely beaded or tuberous, especially towards the beaks, 
and they are not so close together as in the variety sfptentnonalu 
This question of identity depends, however, on the capability of 
hereditary persistence which some species possess , and although 
a certain degree of modification may be caused by an alteration 
of conditions In the course of incalculable ages, our knowledge 
is not sufficient to enable us to do more than vaguely speculate, 
and surely not to take for granted the transmutation of species. 
Wc have no proof of anything of the kind Devolution, or 
succession, ap]>caTn to be the law of nature , evolution (m its 
modern interpretation) may be regarded as the product of human 
imagination I am not a believer in the fixity of species, nor in 
their penddical extinction and replacement by other species 
The notorious imperfection of the geological record ought to 
warn us against such hasly theorization We cannot conceive 
the extent of this imperfection Not merely are our means of 
geological information restricted to those outer layers of the 
earth which are within our sight, but nearly three-fourths of its 
surface are inaccessible to us, so long as they are covered by the 
BCL Were this not the case, we might have some chance of 
discovering a few of the missing links which would connect the 
former with the existing fauna and flora. It is impossible even 
to guess what strata underlie the bottom of the ocean, or when 
the latter attained its present position relatively to that of the 
land The materials of the sea-bed have been used over and 
over again m the formation of the earth’s crust ; Omnia 
mutantur, nihil interit , " ^ and the future history of our globe 
will, to the end of time, repeat the past What does Shakespeare 
say, 05 a geologist, to such cosniicil changes ? 

“ O henven I ihal nne mivht read ihe bouk of fate, 

To &CQ ilif* revolution of the limes 
^tiike mounLaiiis level, uiid ihe cuntiricnl 
fWeary of solid firmness) melt ilsclt 
Into llie sra ' and, other times, la ice 
The beachy ((irdle of ihe ocean 
loo wide for Neptune’s hips " 

There is also the difficult problem of submarine light, evidenced 
by the facts of deep-sea animals having cona])icuoiu and well- 
formed eyes, and of the shells of deep-sea moilusca being some- 
times coloured, which is yet unsolved. 

Much more remains to lie done , and probably many genera- 
tions, nay, centuries, must elapse before the very interesting 
subject which 1 have now ventured to submit to your considera- 
tion will be mastered or thoroughly understood in all its varied 
aspects ],et us then confess our ignorance, and conclude in the 
sublime words of the Psalmist ■ — “Thy way is in the sea, and 
thy path in ihe great waters, and thy footsteps are not known 


THE BRITISH MEDICAL ASSOCIATION, 

TOURING the past week the British Medical Association 
held its forty-fifth annual [meeting in Manchester. The 
CemraiLtee of Management for the reception of the Association 
deserves hearty congratulations on the success which has followed 
their hospitable effort. For although they were under no dis- 
advantages of posiUon or room, but rather the contrary, they 
had spared no pains whatever to secure the comfort of their 
guests, and they may lalrly be said to have equalled or outdone 
their opportunity. 

\ The class-room and lecture theatres of the Owens College 
and Medical School, were placed at the disposal of the Com- 
mittee, and gave the Association most convenient means of 
holding 11 s general busineu and sectional meetings. The Urge 
museum at the Medical School, the dissecting room, the 
physiological laboratory, , the chemical laboratories and the 
engineering drawing room were set aside for the purposes 
of the Annual Museum, The museum — very extenAve this 
year — included besides pathological and surgical speamens, 
pLat^ casts, &c., an unusually large number of histological 
specimens, r^iefly of morbid tissues. In addition there was 
the usual dupla^ of surgical and scientific instruments, the 
Utter being reinforced by the collection of physiological 
apparatus belong to the Medical S^iool. The general meetings 
except the first wereVheld m Prof Koscoe's lecture theatre, and 
there also were delivered the special addreiies in medlcinp, 

“ Ovid, Mel XV 165. 

■ Pa l*iTU 19. 


Surgery, Obstetrics, and Physiology. The first general meeting, 
and the address of the President of the Association took place in 
the Concert Hal], none of the college rooms being large enough 
for the purpose. A temporary covered way joined the Medical 
School to the College, and on the ground between the two 
buildings was erected a tent or senes of tents in which were ex- 
hibited a large number of sanitary appliances under the auspices 
of the Manchester and Salford Sanitary Association 

The meeting of the Association was inaugurated on Tuesday 
morning by the Bishop of Manchester who preached a sermon 
in the Cathedral , and in the afternoon of the same day the 
first general, meeting was held for the election of the president 
for the year and'for hearing the Report of Council The retiring 
president Dr De Bartolomcp^of Sheflield, alluding.to the events of 
his ofhcial year, spoke with much spirit of the manner in which 
the public services of the medical men engaged in the rescue of 
entombed miners after the Pont-y-pndd colliery accident had been 
Ignored by the Government and the nation , and he announced 
that the Council, having regard to the fact that there was no 
provision for the recognition of heroic or meritorious services 
when performed by medical men as such, had determined to 
confer upon the medical men concerned In the accident a medal 
and a testimonial scroll, and had recommended that the medal 
should be perpetuated as the Medal of the British Medical 
Association, to be awarded for like acts in the future. The 
latter suggestion was afterwards adopted at the second general 
meeling 

The president. Dr M. A Eason Wilkinson, Senior Fhvsician 
to the Manchester Royal Infirmary, having been elected, 
delivered an address on Hospital Defects and their Remedies 
a subject which is greatly engaging the attention of local 
medical men Jle gave a history of the Manchester Royal 
Infirmary and spoke with satisfaction of the union of the 
School of Medicine and the Owens College. 

In the evening there was a reception by the President of the 
Association and the Senate and Council of the Owens College, 
held at the College, 

On Wednesday a general meeting of the Association assembled 
to hear the special address m Medicine, by Dr William 
Roberta, F R S., on the subject of Spontaneous Generation and 
the doctrine of Contagiuni Vivum Dr Roberts’ treatment of 
the subject may be considered to fall into three divisions— 
physiological, pathological, and theoretical. 

In the first, after alluding to the analogy' which may possibly 
be real, between contagious fever and the action, say, of yeast In 
fermentation, he proceeded to consider two propositions. The 
first proposition is That organic matter has no inherent power 
of geueiating bacteria, and no Inherent power of passing into de- 
composiLion To substantiate this he exhibited specimens of 
decomposable organic fluids which, having liccn sterilized , had 
remained in bis possession undecomposed for many months or 
even years. Sterilization had been effecied three ways — 

I. By prolonged boiling, the exclusion of germs being after- 
wards secured by plugs of cotton-wool. 

2 By filtration through unglazed 'earthenware previously 
heated to redness, into Hasks sterilized by the heat of boiliog 
water. 

3. By transfeiTing the organic decomposable fluid, such as 
blood, urine, pus, etc., directly from the interior of the body to 
well sterilized flasks and subsequently defending them from 
germs by plugs of cotton -wool 

The second proposition is . — That bacteria are the actual 
agents of decomposition. This Dr Roberts considers to be 
proved by the following consideralions — 

a That which originates decomposition comes from the air , 
since removal of the plugs in any of the above cases is rnfallibly 
followed by decompoBitinn. 

d That which orig^tes decomposition consist<t of solid 
particles floating in the ahr , since fil|ration of the air (as above) 
11 able to prevent decomposition . and air which la optically 
pure (Tyndall) has no fecundating power 

c. That which ongmates decomposition has nor the nature of 
a soluble ferment ; since decomposable fluids in whuh putrif<u~ 
Hon has already set in vield filtiates through earthenware, which 
do not decompose, wnile pepsin, « diastase, &c., readily pass 
through the same medium. 

But It is nevertheless true that certain liquids, as neutralized 
hay, infusions, and milk, often produce oacleria even after 
they have' been boiled for two or three houn, and when there 
is no possibility of subsequent infection. And it u equally true 
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that bacteriB are Invanablf killed by exposure to a temperature 
of about 140* F. or more. Are not th^ facta strong evidence 
of abioeenesis? No : and for the following reasona : — 

1 Although bacteria mfalhbly die at the above-named tem- 
perature their spores may not ; and this is more than probable 
Bince Ballinger and Drysdale have demonstrated that while 
certain septic monadi are destroyed on heating to 140” F j their 
spores survived a heat of 300” F, 

2, Cohn has examined the organisms which arise under the 
conditions named, viz , La boiled hay -infusions, and be has 
demonstrated that they are never a new creation as might have 
been expected, but invanably the well-known bacterian Bacilius 

Is it possible to believe, in the face of the whole theory 
of evolution, tnat abiogenesis is able at one stroke, and within 
seventy hours, to produce such a specialised organism as this? 

3. Saprophytes are devoid of chlorophyll and hence cannot 
asBimilaTe carbonic anhydride ; they get their carbon exclusively 
from more complex carbon compounds Hence, at least, it 
must be granted that saprophytes cannot have l^en the pri- 
mordial forms of life ; and the probability of the spontaneous 
generation of such organisms, even granting spontaneous gene- 
ration 05 an existing process, falls m proportion 

In the second division of his address Dr, Roberts discussed 
the pathology of three infective diseases the cause of which has 
been traced m each case to infective organisms, viz,, seplicEcmia, 
relapsing fever, and splenic fever. AVithout entering into details, 
it may allowed to notice that Dr. Roberts, alluding to the 
subject of the antis<mtic treatment of wounds, spoke of the need 
of a broader view of its principle, the essence of which is not to 
protect the wound from septic organisms, but to defend the patient 
against the septic poison generated under the in/luence of those 
organisms, an end which may be obtained either by the method 
of Prof Lister of rigid exclusion of the septic organisms or by 
prevcniing the absorption of the pyrogen product, as, e.g-, by 
allowing free exit for the discharges by the open method of 
treatment. 

In conclusion. Dr Roberts pointed to the fact that there exists 
a remarkable morphological identity between the organisms of 
certain infective diseases and other quite harmless saprophytes. 
Thus Baciilus antkracts of splenic fever only differs from Bacillus 
suhtdu in the fact that its rc^s are motionless while the spirilla 
of relapsing fever arc identical in form and botanical characters 
with Spirockate plicaidu of Ehrenberg. May not these comci- 
dences, he suggests, point to a natural explanation of the origin 
of contagla? May not the harmful organisms be merely varia- 
tions or sports from the harmless saprophytes resembling them, 
just aa the bitter almond is a sport from the sweet, and the 
nectanne from the peach 7 May not typhoid fever for example, be 
explained as due to a variation from some common saprophyte 
of our stagnant pools or sewers, which under certain conditions 
of its own surroundings or ccrlain conditions within the human 
body, acquires a parasitic habit 7 

On Thursday the memben of the Assoaation assembled to 
hear the special address in Surgery by Mr T. Spencer Wells, 

F R.C.S. After giving a retrospect of the process of surgery, 
and noticing the Important advances made during quite recent 
tunes, the speaker s^ -- — 

* ' A certam section of the community, well-meaning it may be, 
but led astray by thoughtless enthusiasts or self-interested itine- 
rant lecturers, vehemently asserts that if we are to perfect our- 
selves in these in other modes of saving human life or lessening , 
human suffenng, we must only do so by practice upon the human 
subject ; we must not, os a surgeon or a physiologist, take the 
life of a dog or a cat, a rabbit or a sheep, a pigeon or a frog, for 
any saentiric purpose, or with the object of benefiting tbe human 
race. Anybody may slaughter oxen and sheep bv thousands for 
human food in any way be pleases^ oysters may be eaten olive, 
the pheasant or the partridge, the fox or the deer may be ex- 
pressly reared to supply the sportsman with exercise or the 1 
amusement of kiUmg — in a word, the lower animals may be I 
devoted to the use of roan for any purpose that U not scientific. 
But if a surgeon expenmcntally sacrifices half a dozen dogs or 
labbiis In the hope of improving some oporation which may 
revcni the loss of human life or lessen human suffering, he is 
rended as inhuman, and barely escapes the supemaion of the 
police. Possibly, some of thm b^evplent individuals will 
voluntarily offer up themselves to our Committee on Transfusion, 
in the hope of perfecting the practice. Until they do so^ they 
wW perhaps be a Uttle leu clamorous if a few sheep or rabbits 
on oed in the came of humanity." 
tUfivring afterwards jp the rewards of public service in the. 


medical profession and the need of medical statesmanship, Mr. 
Spencer Wells sought to show that it would be both just and 
conducive to the h&hest public welfare that eminent members of 
the medical profession should be occasionally admitted to a seat 
in the House of Lords. 

The Section of Physiology was opened with an addreu by tbe 
president, Prof. Arthur Gamgee, F.RS., of Manchester. After 
giving a rhumJ of some of the important physiological work of 
the last year, including an account of the latest contributions by 
Engelmann and Hermann to the contact theory of the muscular 
cuftent, Prof. Gamgee referred to the wishes of some physiolo- 
gists and medical men to destroy the very intimate connection 
between medical and physiological science which at present 
exists in England, and depiecatra any such attempt, pomting 
out the benefits which had resulted to both sciences by their 
mutual reaction. He strongly insLSted, however, on the need of 
a sound preliminary scieniific training for medical students if 
physiology is not by a natural process lo split off from medicine 
owing to the sheer incapacity of the average medical student to 
comprehend her teachings Prof. Gamgee concluded his address 
by referring to the vivisection agitation, and to the presence of 
Prof. Ludwig ui Mancheitcr, in the following terms . — 

“ We have passed, or rather we are passing, through a period ot 
great anxiety to physiology. A popular clamour, unfortunately 
too well known to all of you, has imperilled the studies which 
we all have so greatly at heart. An Act of Parliament u now 
in force which, if interpreted in a spirit of hostility to science, 
might put a stop to these studies, But 1 trust that ihe spirit of 
the time, the spirit of justice too, which we think characterizes 
our countrymen, will render such hostility impossible, and relying 
upon the justice and enlightenment of the minister of Ihe Crown 
to whom the enormous responsibility of carrying out this Act 
has been entrusted, we venture to predict that tlie interests of 
science will not ultimately suffer 

" I cannot close this address without expressing the gratification 
and pnde with which I see amongst us the eminent man who 
to-day honours us by his presence. In Carl Ludwig we see one 
of the three or four men who, more than all others, have helped 
to build up the present edifice of physiology — a man to whom 
those of OUT science will refer in ages yet tn come os having, 
perhaps more than anyone else, introduced methods of precision 
into physiology, and, hy numerous conquests m nearly all its 
departments, proved their utility. We welcome him amongst us, 
and beg to assure him that the influence of his teaching extends 
not only to every university of Germany, but even to us. All 
of us have more or leas directly learned from him, and all of us 
are, I trust, inspired in some measure by his intense devotion to 
science. All would, I hope, emulate to the extent of their 
powers, the example of the great head of the Leipzig physio- 
logical school, who, in unselfishly contributing to the success of 
his pupils, for the furtherance of tbe science which he loves, has 
seen the fullest realization of his proudest hopes " 

In the evening the annual dinner of the Association was held 
in the Large Hall of the Assize Courts. 

Frof, Krouecker, of Berlin, exhibited a 'current Interrupter 
to secure equal mtensity of opening and closing shock. The 
current is nwe by the point ol a swinging bar which is kept 
swinging in a vertical plane by means of an electro-magnet. 
The point dips into mercury in order to make the current, and 
leaves the mercury to break iL The surface of the mercury is 
continually washed free from 'oxidized metal by a stream of 
water. 

Prof. M'Kendnck, 6f Glasgow, read a paper On the Physio 
logical Action of the Chmohne and Pyridine Series of Compounds^ 
containing the results of an extended research carried on 
with the co-operation, first of Prof. Dewar, of Cambridge, 
and afterwards of Dr, Ramsay, of Glasgow, In justice to 
Prof. M'Kendrick and his colleagues we will not attempt to give 
even on outline of the peculiar effects of these series of bodies, 
especuUy as the whole of the valuable memoir will shortly be 
published. But we may call attention to the following in- 
lerencea of more general physiological lAterest 1 — 

1, fhere u no appreciable difference between the physio- 
logical action of the bases obtained from chincona and those 
derived from tar. 

2. All the substanofli examined are rsiparkable for not 
poesewing any specific paralytic action on the heart likely to 
cause syncope Imt they deotroy life, m lethal dose, eilher by 
exhaustive convulsions or hy gn^ual paralysis of the respiratoiy 
centres, thus causing anbyxia. There Is foithcr no immediate 
action on the sympathetic system of nenret, but there is 
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probably a secondary action since after lir^ doses the vaso- 
motor centre becomes involved, 

3, In ascending the chinoline series, the ph3rsiological action 
choDges in character, the lower members seeming to affect the 
sensory encephalic centres and the reflex centres of the cord, 
destroying voluntary and reffex movement , the higher members 
seeming to affect chiefly the motor centres, causing violent 
convulsions, and afterwards paralpis 

4 Speaking of these senes of bodies, the mere knowledge of 
the constituent elements of a body is no guide to Its physiological 
action, 

5. Speaking of these senes of bodies, the base, and not the 
acid with which it may happen to be united, determines within 
slight limits, the physiological character of the compound 

6, The union of methyl, ethyl, amyl, and allyl with chinoline 
does not entirely change its characteristic mode of action, but 
their presence causes a tendency to spasm and convulsion. Also 
in the case of the pyridine and picoline substitution compounds, 
increase of molecular complexity and weight does not indeed 
entirely change the mode of action of the simpler compound, but 
IS always attended by a tendency to spasm and convulsion 

7 When the bases of the pyruhne senes are doubled by 
condensation, producing polymers such as dipyndine, , they 
not only become more active physiologically, but the mode of 
action of the condensation product differs from that of ihe simpler 
base. 

Saturday was entirely taken up by excursions Into the 
surrounding counties, T.ancashire, Cheshire, and Derbyshire 

Throughout the week facilities were given to members of the 
Association to visit the various hospitals, libraries, manufactories 
and buildings of interest in the town and neighbourhood 


OUR BOOK SHELF 

yaimsinj OT, the Early Faith of Asoka, By E Thomas, 
F.R.S. (London Trubner and Co , 1877 ) 

This is a book which will be of great interest to 
orientalists and students of the science of religion and is 
likely to occasion a good deal of controversy. It em- 
bodies two articles published by the author in the 
Journal of the Royal Asiatic Society, the first of winch 
endeavours to show that the Greek monograms on 
llactrian corns represent dates, the hundreds being 
omitted in imitation of tho Hindu loka kala^ or as when 
we write ^7 for 1877. The dates, Mr Thomas thinks, 
refer to the Sclcucid era (h c 312), and we are therefore 
able to place the Indo-Scythian dynasty of K.inishka, 
whose monuments at Malhurl have recently been dis- 
covered, from ]i c 2 to A.D. 87 The second article 
challenges the usual opinion that Jainism is a late corrupt 
form ot Buddhism and seeks to prove that Buddhism 
itself was originally a Jainist sect and that Asoka, the 
Constantine of India, was a Jamist before he was a 
Buddhist. His grandfather, Chandra Gupta or Sandra- 
cottus, 15 claimed by the Jainists, and their claim is 
supported by the testimony of Megasthenes ; according 
to Abul Fazi, Asoka himself introduced Jainism into 
Kashmir, and the gradual passage of his belief from 
Jainism to Buddhism may be detected in his rock and 
pillar edicts. The Bhabra edict, late in his reign, first 
contains positive Buddhism, and his earlier Jainist title 
of Devdnamptya or “ beloved of the gods,^^ is dropped as 
incompatible with a creed which denied the existence of 
any God at all. The Mahdwanso has allowed a reference 
to the twenty-four supreme Buddhos ” — the number of 
the Jainist saints — to remain m its text, and the symbols 
of the Buddhas are borrowed from their Jainist proto- 
types. The existence of Jainism at the beginning of the 
Christian era is proved by the recent discoveries at 
Mathurfl, where the figures are nude as among the 
Jainists, not clothed as among the Buddhists, and the 
Kanishka coins lately found Peshd^war are further 
evidence of Saivism and the worship of many deities, 
Indian, Persian, Greek, and | even Roman, but Hot of 
atl^eiftic Buddhism. It may be added that Mr. Thomaf 


believes that in these Kanishka corns we have evidence 
of the soldiers of Crassus having been settled in the 
extreme north-west of India. 


LETTERS TO THE EDITOR 

[ 77 #^ Editor does not hold himself responsible for ofinwns expressed 
by his correspondents PTeither can he unaeiiake to return, 
or to correspond with the writers of rejected manuscripts. 
No notue ts taken of anonymous communications. 

The Editor urgently requests correspondents to keep their letters as 
short as possible. The pressure on hts space is so great that it 
ts impossible otherwise to ensure the appearance even of com- 
fjtunuatious containing intercstimg and navel facts.] 

Rainbow Reflected from Water 
On Monday last, August 6, at 7 r* M,, I was standing at Ihe 
end of Kastbournc Pier looking tovvanls the sea. Behind me 
the sun was low on the horizon but shining brightly, overhead 
and out to sea ram was falling from somewhat broken masses of 
clouds In front a brilliant rainbow formed a complete semi- 
circle, the two ends apparently resting on the sea, and outside 
the principal bow the secondary arc was shining with consider- 
able intensity The sea was calm, but its sur^ce was by no 
means glassy, being ruffled over with minute wavelets Reflected 
from the surface of the sea, and extending in a broken curved 
line from ihe extremities of the rainbow nearly up to the pier, 
was a complete reproduction of ihc colours in the sky ; the 
reflecLion, bearing m mind the ruffled surface of the water, being 
perfect Not only were the colours of the primary bow repro- 
duced, but a fault reflection of the secondary bow could be 
detected, whilst the dark space between the two bows, and the 
luminous haze which always extends for some distance from the 
concave edge of the primary bow, were distinctly reproduced. 

The intensity of the reflected image was, as near as I could 
judge, onc-fourlh that of the actual bow Near the horizon 
lien the real and reflected arcs seemed to touch, there was a 
decided displacement of the colours, as if the diameter of the 
reflected bow was somewhat le^s than ihat of (he original In 
other words, the reflected red was not accurately in line with the 
red in the real bow, but appeared to line with the yellow, 
whilst the yellow of the reflected arc seemed a continuation of 
the green in the actual rainbow 

I regret that I had no polarising apparatus with me 
August H William Crookes 

Science Lectures In London 
It has occuaed to me, while reading some lectures giv^n In 
Glasgow and Manchester, that Were such lectures given in 
I^ndon during the winter months, they would confer a great 
boon upon a Urge number of people. 

Perhaps, Sir, if you were to propose such a thing through the 
medium of your valuable piper, some might be found to brine 
about such a result, as 1 believe no difficulty would be found 
in forming a society such as the Glasgow Science Lecture 
Association 

I hope some abler pen will be found to take up the subject. 
Herne Uil), August 7 L. Jeans 

Strange Dream Phenomenon 
1 HAVE just experienced almist as remarkable a comcidence 
as those adduced by Sir W. ii.imiltGn to prove the activity of 
consciousness even in sleep 

I had not been to test for forty-one hours, and was overcome 
by sleep while in the act of writing a short diary I am in the 
habit of keeping During the time I was asleep, 1 dreamed of 
some house property in Brighton, a dream purely fiduioos and 
very remote from anything I had previously thought of. 
Awakening m a short time (scarcely n minute), I found myiclf 
still writing ; and on further examination I discovered that I had, 
following cunent of my thoughts, wniten os much of my 
dream os lime had allowed. J. Vincent Klsden 

EdelweisB 

As an old Alpine man, let me say that *Edelweiss is not 
localised in any part of the Alps , 1 have found plenty of it at 
lar less altitudes than the natives sometimes try and make awe- 
stricken tourists believe. 
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Your paragraph is otherwise correct, more so than one in a 
contemporary which said that Italian herdsmen were exter- 
minating the flower ; at all evento, are not likely show 
such Aljune prowess, Mah^hall Hall 

Scientific Club, 7, Savile Row, W , August 13 

OUK ASTRONOMICAL COLUMN 

The Coiouhs of a Ursa: Majouis and Arciurus 
— Mr T W Backhouse, writing with reference to the 
penoclieal change of colour in a Urssc Majons, indicated 
by the observations of Herr Weber, of Peckoloh, of which 
mention was made recently in this column, remarks that 
after watching it for s^eral months he concludes the 
variation must be very slight Mr. Backhouse observed 
with a small binocular, power 2^, with which he estimated 
the depth of colour as compared with Ursa: Majons 
and f-i Ursde Minons, which are respectively bluish and 
deep orange, not the actual colour of the star. Repre- 
senting ihe difference between the two stars of comparison 
by a scale from o to i, "the depth of colour of a UrSeC 
Majons only varied from to on this scale, so that the 
whole range of Us variations was less than ^ of the 
difference between those two stars, probably not greater 
than can be accounted for by errors of observation The 
greatest depth of colour, assuming Urs. Maj and 
/3 Urs. Min, not to vary, was observed on January 6, 
March 18, and April ii, which are not long after Weber's 
limes of minimum'' Mr. Backhouse adds that if any 
period IS indicated by his observations, it is more likely 
to be one of three months than any other. 

Herr Weber observed with a Stcmheil achromatic of 
251 inches aperture and 3^ feet focal length, power, 90 
For details the reader m ay' consult , Nos. 
1663 and 1773 

Wilting on the subject of periodical variation in the 
colour of a fixed star, we 'recall some observations by 
Prof, Julius Schmidt, now director Of the observatory at 
Athens, published upwards of twenty years since, from 
which he concluded that a very marked change of colour 
had taken jdacc in the light of Arcturus at least in the 
year 1852, as compared with ancient observations, and 
indeed with quite recent Ones. On March 2J, 1852, while 
waiting for a meridian observation of Arcturus at the 
Observatory at Bonn, Prof. Schmidt remarked to his 
surprise, that this star, w’hich far eleven years previously 
he had considered one of the most decidedly red stars m 
the heavens, was, to the naked eye, only yellowish white, 
or as he says, to speak more correctly, "^malt graugelb ” 
During the transit there was no ruddiness cither in a dark 
or illuminated held, and on going out into the open air 
and comparing Arcturus with other stars of the first 
magnitude, he found it light yellow, even Capella showing 
more colour, A comparison with Mars, which he had 
often previously made since the year 1841, was no longer 
possible, as with reference to the colour of the planet, 
" Arcturus appealed as a white star." Thormann, on the 
same night, considered the star "a dirty yellow, like the 
colour of slightly tarnished brass " The star was often 
observed at Bonn m this year, and though Argclandcr 
was at first sceptical as to any variation of colour, at the 
end of March he was convinced that Arcturus " exhibited 
no deeper yellow tinge than Capella, and that red was 
entirely absent ” On May ir Schmidt considered there 
was hardly an appreciable difference in colour from that 
of Capella. He considered that the circumstance of the 
star having lost for a certain lime in the year 1852 every 
trace of redness was no illusion, but was quite confirmed 
Arcturus was one of the six vnwippoi or fiery red stars of 
Ptolemy, in which list Sinus, now without a trace of 
ruddiness, was also included. 

The difficulty and uncertainty attending observations 
on the colours of the stars are considerable for 
reasons which are aufificLenily obvious. There is, 
perhaps, no more striking instance of Che little 


value attaching to isolated observations or obser- 
vations not undertaken for the special object, than that 
afforded by the binary star y Leonis, of which Struve 
says : " Est Stella duplex in hemisphxrio boreah pulcher- 
rima et splendore et colonbus, and the colours he 
assigned in the " Mensurac Micrometncae," golden for the 
larger star, and greenish-red for the smaller one, have 
been repeated with trifling variation of terms by 
subsequent observers. Yet on the ^date of discovery 
of the duplicity of the star by Sir W. Herschel, February 
II, 1782, wc find he assigns for the colours “ L. white, S. 
white, inclining a little to pale red,” differences which, 
but for the reason just mentioned, might well countenance 
the idea of a total change in the colours of both com- 
ponents. It may be added that in y Delphini, we have a 
very similar case. 

The System of 40 Eridani — M Camille 
Flammanon communicates some measures of 40 Eridani 
and Its companions made early in the present year For 
the epoch 1S77 12, the following are the results of his 
observations — 


Stars AD 

Fuskliuu 148 0 

Distance 

37 " 2 

ae 

339 2 

) 1 

109 9 

AB 

*04 7 

■ 1 

81. s 

HC 

1. 1300 

1 1 

4" ± 


The secular proper motion of the star A is, according to 

Struve, m R A. — 2li 8 in Decl — 342 j 

Madler, ,, - 2iS S ,, - J 47 o 

And as M Flammarion remarks on .il lowing for the 
proper motion of the principal star, Prof Winnecke's 
measures at the epoch 1864*84 compared with his own, 
show that the stars D and E do not form part of the 
physical system of 40 Eridani His measures of AB 
agree with Struve’s in proving that B, while partaking of 
the great proper motion of A, is yet approaching it 
slowly. C continues its rapid retrograde change of 
position with respect to B, the distance remaining nearly 
the same, and if the stars be regularly measured with 
powerful instruments, we must soon have sufficient data 
for an approximation to the elements of the orbit. When 
some one of the southern observatories possesses a 
heliometer, and we do not know of any instrumental 
addition to an establishment in a more southern latitude 
from which results of greater interest and importance m 
this branch of astronomy can be expected, the determina- 
tion of the parallax of 40 Eridani, and it may be added of 
r Indi ought to be amongst the first objects to which u is 
devoted. 

The Third Radcliffe Catalogue of S iars.— In 
the late Annual Report of the Rev R. Main, the Radcliffe 
Observer, to the Board of Trustees, it la stated that con- 
siderable progress has been made with the compilation of 
the third cat^ogue founded upon observations made at 
this important astronomical establishment, from 1S62 to 
1870, and additional assistance is proposed for its speedy 
completion, though no definite time is assignable for 
publication. The number of stars contained in the new 
catalogue is 4,389, or nearly twice the number included 
in the " second Radcliffe Catalogue," which was the first 
issued by the present director. The same Report men- 
tions that the planet Mercury had been meridionally 
observed thirty-nine times during the ^ear ending with 
June, 1877, a large number considering the difficulty 
attending the observations ; but it is not the first time 
that the Radcliffe observer has had occasion to report 
successfully in this direction ; .some few years since we 
believe as many as forty- five observations were secured 
with the Iran Bit- circle in the course of the twelvemonth. 

New Minor Planet,— A telegram from M. Stephan 
announces the discovery of a smaU planet by M. BorrelJ/j 
at Marseilles, on the iitfa mst. At 8h. 33m. its R.A. was 
2ih. I9md 50s;, anef N.P.D. 105° 59' ; tenth magnitude. 



August i6, 1877J 


NATURE 


331 


ON BLACK SOAP FILMS 

I T is a matter of general knowledge that a very thin 
plate of a transparent substance exhibits colours, the 
tints of which depend upon the angle of incidence of the 
light by which it is viewed, and also upon its thickness 
and refractive index, and that these “colours of thin 
plates " were classiAed by Newton and divided by him 
into orders. If, however, such a plate is of less than a 
certain thickness, it appears black whatever the angle of 
incidence of the li^ht may be, and its colour, therefore, 
gives us no indication of its thickness, except that it must 
be less than a particular value 

With a well-made soap-soIution it is by no means 
difficult to obtain a Alnl thin enough to appear black, and 
special interest attaches to observations made on it when 
in this state of extreme tenuity, as the thinner it 
becomes the more nearly must its thickness be compar- 
able with the distance at which the forces exerted upon 
one another by the molecules of which it is composed 
cease to be sensible Now under whatever conditions a 
Aim which IS part black may have been formed, and 
whatever its shape may be, a very rapid and remarkable 
change of thickness invariably (as far as the writer's 
experience goes) occurs at the boundary which divides 
the black from the coloured portion of the film. 

It 15 indeed true that contiguous portions of Alms are 
often of different thicknesses Thus, when a bubble is 
Arst blown, streams of various colours circulate rapidly 
over all its surface, but as a rule, these miniature convul- 
sions cease in a short time, and the colours appear in 
regular order from top to bottom, each tint shading off 
gradually into those which precede and follow it. Some- 
times, too, and especially when a Aim becomes very thin, 
specks of a slightly different colour from the rest arc 
observed moving upon its surface in paths which are 
often very regular. Thus m a cylindrical Aim which had 
been formed several hours and the top of which had be- 
come black, while the rest exhibited the blue of the second 
order, hakes of a deeper blue than the main body of the 
Aim were seen to move rapidly for many minutes in such 
a way as to indic.ite that a regular circulation was kept up 
in the Aim. Two horirontal streams moved in opposite 
directions round the base of the cylinder , at Iheir 
meeting-point they united, and the direction of the 
current became vertical, but on approaching the boundary 
of the black, the stream again bifurcated, and separate 
currents flowed in opposite directions round the upper 
edge of the blue, which again uniting on the other side of 
the cylinder, flowed down to the base and resumed their 
original directions Slight differences in the temperature 
of different parts of the Aim would sufficiently explain 
these currents, which are only mentioned here| because 
the coloured flakes by which they were rendered conspi- 
cuous proved the existence of inequalities in the thickness 
of the film. These and the other variations in thickness 
referred to above, are, however, slight compared with 
those which are often observed at the edge of the black, 
as to the naked eye whole orders of colours (which can, 
however, in general be seen by means of a microscope) 
may appear to be missing between the black and the 
portion of the Aim which is in contact with it Thus, in 
one case which has been noted, the latter must have been 
fourteen times, and very probably was more than forty 
times, thicker than the black itself. 

But even when the colour rext the black is the white 
of the Arst order, we do not observe, as we should if the 
change in thickness were very gradual, an undeAned 
boundary between the two, shifting with every vanation of 
the angle of incidence of the light by which it is viewed, 
but rather a deAnite line of depnarcation ruled, as it were, 
across the Aim, the position of which is independent of 
the direction of the incident light, and at which the 
change of Ihjckness, if much less than that observed j 


in the extreme case above cited, is nevertheless very 
considerable, 

lidlb, then, by its comparative magnitude and by the 
ronstancy with which it recurs, this phenomenon seems 
to suj;gest some special connection between the form- 
ation of the black portion of the Aim and the molecular 
forces which are at play m the liquid of which it is 
composed. 

At ihe edge of the black itself, however, optical 
methods fail, as above explained, to give us any further 
help in investigating the form of the Aim, but some 
information has been obtained on this point in the course 
of a series of experiments on the electrical resistance of 
soap Alms, upon which Prof Remold and the author of 
this article are engaged, which they have recently made 
the subject of a communication to the Royal Society. To 
determine the thickness of a uniform soap Aim by measur- 
ing its electrical resistance and (having previously deter- 
mined the speciAc resistance of the liquid of which it is 
composed) applying Ohm’s law that the resistance of a 
homogeneous conductoi varies inversely as its section may 
at Arst appear a simple problem , but at the outset the diffi- 
culty arises that the molecules of a liquid which lie very 
near the surface are necessarily in a different state from 
those in the interior The latter are subjected to the action 
of other molecules which are on the average distributed 
symmetrically around them, while the greater number of 
molecules which can exert any influence on the former 
are situated on one side only Hence the surface of a 
liquid differs in its physical properties from the interior, 
and there is no guarantee that the electrical resistance of 
the liquid in mass is the same as that of a very Lhm Aim 
skimmed off its surface. But although Ohm's law can- 
not be applied to the case of a very thin Aim with any 
certainty that the numbers obtained by Us aid will be 
correct, and the electrical method fails to give thoroughly 
reliable information as to the thickness of a black him, 
yet it is possible by experimenting on a film as it gra- 
dually thins and the black portion increases in size, to 
learn from its electrical resistance whctlier the thickne'-^ 
of the black portion is constant, or whether, as is ordi- 
narily the case with the rest of the Alms, it is thinner 
above ihan below, and by repeating the investigation with 
different Alms to determine whether the thickness of a 
black film depends upon the varying circumstances of Us 
formation. To investigate this question fully will require 
more lime than the authors of the paper above referred 
to have, as >et, been .able to devo'e to it, but they have 
obtained very consistent and deAnitc results in the expe- 
riments they have already made The liquid used wag 
M. Plateau's “ ln^inde /lycfrigur^* with three parts of 
potassium nitrate added to every ico paits of water to 
improve the conductivity. 

The appar.atus employed consisted essentially of a glass 
cylinder about 16 c.m. high Atted with an ebonite cover, 
through the centre of which passed a brass lube which 
could be raised or depressed at pleasure, and was retained 
m Its position by fnction. 

To the lower end of the tul>e was attached a circular 
brass plate, to which was soldered a ring of stout 
platinum foil 33'5i mm m diameter 

A platinum crucible, the mouth of which was of the 
same diameter as the ring was placed at the bottom 
of the glass vessel in a little dish containing mercury. 
When the apparatus Vas used, a little of the liquid was 
poured into the glass vessel and into the platinum crucible, 
in order to prevent the Aim thinning by evaporation ; a 
piece of india-rubber tubing provided with a pinch-cock 
was attached to the upper end of the brass tube, and a 
plane Aim having been formed on the platinum ring was 
blown out, through the lube, into a bubble which, when 
large enough^ adhered to the nm of the crucible The 
quantity of air inside the bubble and the position of the 
various parts of the apparatus were Ih^n adjusted so as 
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to make ihe babble as accurately cylindrical as pos- 
sible. 

A current could be passed through the (ilm^by nttpching 
wires to two binding screws, one of which ^ns affixed to 
the brass tube, while the other, attached to the ebonite 
cover, was in conducting communication with the crucible 
by means of a platinum wire, which dipped into the 
mercury with which it was surrounded 

This piece of apparatus was included in the arm of a 
Wheatslonc*s bridge, by means of which and a delicate 
reflecting galvanometer the resistance of the film was 
measured. As the latter continually altered and generally 
slowly increased, the known resistance on the bHdge was 
made up to a certain amount, and the moment when the 
resistance of the cylinder became equal to it noted The 
part of the total resistance thus measured, which was 
due to the coloured portions of the films was calculated 
on the assumption that Ohm’s law held good, a process 
which made it necessary to determine the shapes of the 
films, which increased its thickness from above to below 

This was done by measuring with a catbetometer the 
breadths of the bands of colour displayed by the film when 
viewed by light incident at 45®, and noting the time at 
which each observation was taken. This operation was 
performed at least twice, and thus the rate of motion, of 
the bands of colour was determined, from which data 
their positions and the form of the film could be calculated 
for the moments at which the electrical observations were 
made. 

The result of these measurements was curious and will 
perhaps be best understood by means of the figure The 
curves there given show the thicknesses of all parts of 'a 
particular film at the hours named. The upper parks 
represent the black portions of the films, the lower corre- 
spond to the coloured portions, and the sudden change in 
thickness between the two is well marked '1 he curves also 
illustrate very well the phenomena generally observed after 
the black began to form, namely, that the portion of the film 
in contact with it became thicker, though never thicker 
than any of the lower parts of the film, which, on the other 
hand, continued to become thinner, bo that at last the 
whole assumed one uniform tint, which changed but slowly, 
and sometimes in such a manner as to indicate an increase 
in thickness. This latter phenomenon is due to absorption 
of moisture from the air, but it seems not unlikely that the 
thickening observed at the lower edge of the black may 
have been in part due to the fact that the sudden decrease 
in thickness caused by the formation of the black portion 
of the film must necessitate the rapid removal of a com- 
paratively large quantity of liquid from its lower edge. 

The curves given in the figure, together with all the others 



drawn from the data acquired, prove that the coloured 
parts of the films observed did rot increase regularly m 
thickness from top to bottom, but that rapid changes 
occurred somewhat similsr to, though far less marked than, 


that observed at the lower edge of the black. Some films 
ibirker than tho^e from which the figure was drawn showed 
two such shoulders as those curves exhibit below the 
black, and it was remarked that a rapid change of slope 
in the surface of the film generally began at points where 
its thickness was such as to cause it to show the yellow of 
the second order when seen through the telescope of the 
cathetometer. The thicknesses of the films are neces- 
sarily represented on a much larger scale than their 
lengths, as the latter would cover many yards of paper 
if magnified to the same degree as the former. Hence 
the figures give only a very< exaggerated representa- 
tion of the forms of the films. For instance, m the case 
represented in the last figure, the difference in thickness 
between the black and the rest of the film, which was the 
yellow of the second order, was certainly not greater than 
320-millionthB of a millimetre. If, now, this increase in 
thickness took place in one-hundredth of a millimetre (a 
distance which would be inappreciable on the scale of the 
figures), the colours of the first order and those of the 
second inside the yellow would probably not have been 
visible if crowded together in so small a space, yet the 
transition from the black to the yellow would, m such a 
case, be made by an easy slope of 3 in 100, instead of by 
the abrupt change represented We are thus, in all 
probability, dealing throughout with very small curvatures, 
and it 13 only the extraordinary sensitiveness of the tests 
of the thickness of a film at our command which enables 
us to detect the slight changes of slope which occur. 

Having thus determined the shape of the coloured 
portion of a film it is easy to calculate its resistance, and 
by subtracting ihis calculated result from the observed 
total resistance of the film to deduce that of the black 
part alone, and thence to calculate the resistance of a ring 
of the black of the diameter of the crucible, and i mm. 
broad. If the number so obtained vanes in different 
experiments, the inference is that either the thickness of 
the black portions of the films vanes, or that the 
assumption that Ohm’s law was applicable to the rest of 
the film was incorrect ; if it is constant we draw the 
double conclusion that the thickness of a black film is 
constant, and that the coloured films obey Ohm's law. 
Such a method affords, however, only an unsatisfactory 
test of the latter of these points, as the resistance of the 
coloured portion of a film is in general so small a fraction 
of that of the black part, that a considerable apparent 
divergence from Ohm’s law, and consequent error in its 
calculated value, would not produce much error in the 
resistance of the black film. 

With regard to the first point, however, viz, the 
variations to which the thickness of a black film is 
subject, the experiments furnish some more trustworthy 
information. Five cylinders were observed on five 
different days, and in all thirty- six determinations of the 
resistances of black films were made. The breadth of the 
black ring varied on different occasions between 1-4 m.m. 
and 11 87 m.m , and the total resistances measured lay 
between 3*7 and 22 megohms. The highest and lowest 
values of the resistance of a ring of the black i mm 
broad obtained from individual experiments, differ from 
one another by about eleven per cent of the mean value, 
but the means of each day’s results agree to within about 
five per cent,, and the means of four out of the five days' 
results agree to withm two-and-a-half percent. We thus 
learn that the thickness of the black films formed in the 
same manner and with the same apparatus, varied very 
Lttle on the different occasions on which they were 
observed. By treating the experiments in this way, we 
mingle together indiacriminaLely, all the observations 
obtained from any one cylinder, whatever the breadth of 
the black film may have been. If, however, it diminished 
in thickness from below to above, we should expect that 
observations taken when the black part of a film was 
large and therefore^on the average, thinner^ would, on the 
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whole, give higher values for the resistances .than those I RAINFALL IN SOUTH INDIA 

taken when it was small. 


Accordingly, the results were grouped according to the 
breadth of the black film, and it was found that the mean 
value of the resistance of a ring i mm. broad, deduced 
from experiments made when ^the breadth of the black 
was between 

o and 2 mm. wad i 761 megohmi. 


i. 2 

M 4 

II 

1764 

1 1 

4 

PI 6 

II 

1 734 

II 

6 

M 8 

1 1 

1 760 

II 

8 

PI 10 

1 1 

1 756 

1 1 

10 

I. 12 

II 

I 760 

II 


These numbers prove that the thickness of ihc black 
ring IS independent of its breadth 

It was, however, thought possible that the thickness of 
the black film might be afifected by that of the coloured 
portion of the film which appeared to be in contact with 
It, and accordingly the results were once more grouped 
with reference to that colour onl). 

The mean value of the resistances when the colour 
next to the black was the 


blue of the second order, was 

1 8:6 

Green ,, 

II 

I 748 

Yellow ,, 

■ 1 ‘ 

I 719 

Orange ,, 

IP 

I 756 

Red 

1 1 

I 716 

Green of the 

Lhifd order ,, 

1 738 


The first of these numbers is considerably larger than 
the rest, but it is deduced m great part from a high set of 
measurements which were obtained during the observa- 
tions on the first cylinder. Equally high values were, 
however, obtained later on the same day when the colour 
next to the black was the orange of the second order, and 
on the only other occasion on which an observation was 
taken with the blue of the second order in contact with 
the black, the number obtained was 1760. Hence the 
high value, 1 826, does not seem to have any special 
Significance, and we conclude that the thickness of the 
black IS independent of the portion of the film which 
appears to the naked eye to be m immediate contact 
with It. 

The principal error wiih which these experiments are 
probably affected is due to the fact that the lower boundary 
of the black part of a film was not always strictly 
horizontal. When this was noticed to be the case, the 
breadth of the black nng was measured in several parts, 
and a mean value was deduced, but it was difficult for 
the observer to determine whether or no the further edge 
of the black was below that nearer to him. In spite, 
however, of this and the other possible errors of 
experiment, the numbers obtained certainly prove that 
the thickness of a black film is uniform, and is very 
approximately constant under such variations of circum- 
stance as those to which the films observed were exposed 
One other point may be worthy of notice. The mean 
value of the resistance of a black ring 1 mm. broad 
deduced from all the experiments was 1,750,000 ohms, 
and by applying Ohm's law to this we obtain for the 
thickness of the black film iwelve-millionths of a miHi- 
metre This value, which must be received with the 
cautions given above^^iB only one-third of that at which 
a film of the solution used would begin to appear black, 
and would make the thickness of the film one-forty- ninth 
part of the wave-length of D. 

As Prof. Remold and the writer are at present engaged 
in investigating the question of the magnitude of the 
radius of molecular attraction, a consideration, of the 
various speculations as to molecular magnitudeSi to which 
these experiments lead must 5 b for the present postponed. 

A. W. ftOCKER' 


probability of another failure of rain and con- 
^ sequent famine m South India gives to any facts 
connected with rainfall in that country so great an interest 
that 1 will not delay longer the publication of a result 
obtained by me several months ago in a paper which 
would have been presented to the Royal Society last 
session, but for the desire to complete it with some details 
expected by me from India. 

Whether the amount of rain follows the decennial law 
or not, all the known causes of variation will pass, it may 
be believed, through all their phases within ten years ; so 
that the yearly mean rarnfall deduced fiom ten years' 
observations should give a considerable approximation to 
the mean from any senes however long. Any deviations 
from this result would be expected to be small and 
irregular. The fact is otherwise, if the observations at 
Trevandrum, on the west coast, and at Madras on the east 
coast, may be taken (as has been done) for approximate 
representations of the vanations for the country around. 

The Trevandrum senes of observations includes the 
years 1838 to 1876 Taking the sums of rainfall for each 
ten years (1838-47, 1839 48, and so on), it appears that 
the amount was a maximum in the ten years 1 843-52, 
and equal to 761 inches, from which time it has gradually 
diminished (with occasional slight increases) till now, 
1867-76, when it IS only 562 inches , or the jt:arfy mean 
rainfall during the last ten years was nearly 20 inches 
less than a quarter of a century ago. 

When we examine the Madras observations we find a 
quite similai result. The Madras senes includes the 
period 1813 to 1876: the ten-yearly sum of ram was a 
maximum m 1818-27, >nd equal to 555 inches ; it dimin- 
ished to a minimum in 1828 -37, and equal to 382 inches ; 
increased, as at Trevandrum, to a maximum in 1843-52, 
and equal to 583 inches ; diminishiDg thence to 396 inches 
in 1860-69 The agreement with Trevandrum is com- 
plete till this period , but the sum increased at Madras 
to 510 inches in 1865-74, diminished thence till now, 
whereas at Trevandrum the diminution has continued 
to the present time. 

If we compare the diminutions at the two stations 
while they agreed, wc find — 

M J.drj^s Trevaiidium 

1843-52 , 58^ inches. 761 inches. 

1860-69 396 .. St*3 .• 

Diminution . 1S7 ,, 17S ,, 

Or at both stations a diminution of the yearly mean rain- 
fall of about 18 inches. It will be of importance to 
ascertain whether this diminution has been experienced 
at more northern stations. 

The yearly rainfall on the west coast of India, near 
Cape Comorin, was about 26 inches in 1844 ; it inci cased 
to about 70 inches at Trevandrum, thence to about 120 
inches at Cananore, diminishing at Bombay and farther 
north, the maximum fall cccurring somewhere between 
Cochin and Bombay, I'his variation does not depend 
wholly at least on the nearness of the stations to the 
range of the Ghats It appears that the great atmospheric 
current sweeping over tne Indian Ocean charged with 
vapour during the monsoons has a central current of 
maximum vapour depth or of velocity. If we can imagine 
that this central current shifts on the whole northwards 
from year to year for some time, the stations to the south 
will receive less and less rain, while those to the north 
will receive more ; the total precipitation might thus 
remain the same. If we could suppose such a movement 
of the vapour masses to obey a law like that of the sun- 
spots (and something resembling this has been found by 
me in the investigations for the isobaiic lines and wind- 
currents in the British Isles), then we should find in such 
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a case the same physical cause producing a maximum of 
rainfall at a northern station, at the same time as a 
minimum at a southern station. This is merely a si^es- 
tion to show the caution which may be necessary tf^ore 
we accept without qualification any Bxed rule as to the 
similar actions of tne same physical cause at Madras, 
Calcutta, and Bombay 

It may be asked to what extent the Trevandrum senes 
of observations confirms Ihe results given in Nature 
(vol, XVI. p. 252) for Madras and Bombay, relatively to 
the ten-yearly period 1 may point out that the Trevan- 
drum senes comprises only three and a half cycles, too few 
for any very satisfactory conclusion. It is easy, however, 
to inquire to what extent the Madras and Trevandrum 
senes agree during the time we have observations from 
both (1838 I S76). Should they give the same lesult for 
these thirty-eight years, whatever that result may be, we 
may fairly conclude as to the probability of Trevandrum 
giving generally the same result as Madras. 

An examination of the yearly rainfalls at the two 
stations during this period shows in a very marked way a 
cycle of about five years, or a double oscillation in the 
decennial period , and this for seven successive oscilla- 
tions. 1 have in consequence sought the equations of 
sines giving the most probable representation of the 
mean oscillations (single and double) for the teu and a 
half year period at the two stations from the thirty-eight 
years* observations ; these are as follow, (j/) being the 
yearly rainfall in inches — 

Madras y = 5 4 am (fl + 50") + 4 6 sm (2 fl + 252“), 

Trevandrum ^ = 5 6 sin (tf — 17”) + 8 4 sm (2 + 259") 

While the series are too short for any certain conclusions 
yet the general agreement of the equations for the two 
places is quite distinct ^ 

What 1 desire especially to point out is the large 
oscillation in the ten and a half year cycle, at Trevandrum 
(where there are hvo monsoons) the mean range amounts 
to 16 8 inches , it is only 9'2 inches at Madras ; but the 
epochs of maximum and minimum are very nearly the 
same at both stations as shown by the angles 252° and 
259°. Also these angles give the epochs of minimum 
rainfall both in the years of minimum and of maximum 
sun-spots. 

It IS not my intention to seek an explanation of this 
result, especially (though well shown seven times iti suc- 
cession) since it requires more extensive investigation, like 
that for ten and a half years, before any considerable 
weight can be given to it , I have thought it desirable, 
however, to bring this oscillation to the notice of investi- 
gators. The object of men of science is not to prove or 
disprove a case but to ascertain the truth We are only 
groping at present in the darkness, yet it is not merely 
possible but probable that results of great practical im- 
portance may be denved from a conjoint study of terres- 
trial and solar physics, though they may not be the 
precise results which were expected or, it may be, desired. 
1 shall endeavour at another time to give reasons for 
believing this. 

Putting aside all that has hitherto been considered 
glorious to a nation m advancing science for its own 
sake , if we remember the vast human suffering that may 
be alleviated hereafter by encouraging now the study of 
solar actions as observed on the sun's surface, and as felt 
on our globe by the trembling magnet, the heaving air, 
and, It may be, the falling ram, there will 1 think be few, 
who know a tithe of what science has already done for 
humanity^ who will not join in the demand for ihe small 
sum required from the nation’s resources for so great an 
end. John Aixan Broun 

' The preceding equationn cannot b« compered with those for Madru and 
Bombay (Natvme, vol xvi p. 353), since here S s 0, Tor 183B 5, to that the 
lenn for ihs ungle o^llaiton doM not afree with that found prcviotifly 
bom the loB|v senes at Madras. 


ATOTES 

The Lavoisier medal of the French Society for the Encourage- 
ment of Industry has been awarded for the present year to Mr 
Walter Weldon, for the great progress realized by his manufactare 
of bleaching powder This medal is seldom awarded— among 
the few recipients being Henri St Claire Dcville, llenn Giffard, 
Boussingault, Ferdinand de Lesseps, and Sir Charles Wheatstone. 
The presentation was made by M. Dumas, who delivered an 
eloquent address 

At Ihe next session of the French Association for the Ad- 
vancement of Science, the committee appointed on meteorology 
will propose to memorialize the Cabmet to create a Meteor- 
ological Institute, m which will be centralized all the meteor- 
ological institutions of France, thus severing the connection 
between them and the Pans Observatory 

The number of stations of the Fren:h Agricultural Mclco- 
rological Service was 1,149 on July i. All the departments 
except hve, the poorest and the least educated, are possessed of 
stations The service was inaugurated last August Not more 
than 3,600 French communes are said to have telegraphic sta- 
tions, so that the third part of the communes m a posilion to 
enjoy daily telegrams have availed themselves of the opportuuUy 
in less than one year The Ircnch Agricultural and Marine 
Meteorological Service has a very limited credit, not more than 
30,000 francs 

In the royal castle at Nurnberg the well-known Himalayan 
traveller Hermann v Schlagintweit-Sakunlunski is exhibUing 
the large colleclion made by himself and his two brothers Adolf 
and Robert during their travels in India and High Asia 

The proposal to found a popular Astronomical Institute at 
Hamburg, advocated by the optician Dr Hugo Schroder, has 
been received with general favour. Indeed the project has so far 
exceeded the original proposal as to include a zoological garden, 
an aquarium, and, in fact, a great institute for the rpread of 
Bcientific knowledge. Popular lectures will be given at the 
institute, which will be furnished with a refractor costing 188,000 
marks, a^dozen of the best mirroscopes, a model of the world, 
planetaria, &c The first cost is estimated at 600,000 marks. 

A PROPOSITION has bcen'madc by influential members of the 
Municipal Council of Pans to establish a regular course of lec- 
tures on astronomy at the Monlsouns Observatory, There has 
been no public lectureships on astronomy at Pans since Arago 
died, except at the Sorbonne and College de France, but none 
of these lectures are for beginners 

Two living specimens of the Colorado beetle were found in 
Liverpool docks last week , one was taken on Wednesday on 
board the Spanish S S. Carolina^ which arrived about a week 
previously from New York, bringing sixty head of large cattle 
from Texas , and It was supposed to have come in the fodder for 
the cattle, which consisted of hay and maize This was stored 
on deck above the after hatchway close to the saloon, and the 
beetle was taken crawling up the wall inhule the saloon near the 
ceiling. The weather having been warm the windows had been 
open, and it could easily find admittance from the adjoining 
fodder, which was all but exhausted. Some delay took place in 
getting the ship into dock, and the cattle disembarked in cou- 
sequence of a misunderstanding as to the regulations regarding 
the importation of cattle, so that about a week elapsed before 
the ship got into dock ; and by the lime she did get m fresh 
fodder had immediately to be got to supply the cattle. Thu 
relieves any anxiety which might otherwise have been felt as to 
other specimens having been distributed on shore with any sur- 
plua fodder The history of the other specimen was not so 
dearly traced. It wu said to have fallen from a steamer on to 
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a aall of some craftp uid to have been picked up by a bargeman, 
who gave it to a gentleman who look it for identlhcation to Mr. 
Moore of the Free Library and Muaeum. But oa far qa can be 
learned it appears to have been takenp if not in the same dock at 
least in the same region of docks as the other one, so may 
have possibly aUo come from the same source. Credit is due to 
Mr. Moore for Lhe promptitude with which he at once telegraphed 
to the Privy Council the occurrence of both of these specimens 
It IS only by such prompt co-operalion that the Privy Council 
can expect success in their efTorts to exclude this dreaded pest. 

Details are to hand of the volcanic eruption in Ecuador, on 
June 26, referred to in last week’s Nature. The eruption is sup- 
posed to have originated in Cotopaxi, and the enormous quantity 
of ashes ejected has spread desolation over a wide area. A 
calculation has been made of the quantity of ashes winch had 
fallen in thirty hours, and it was estimated that on each square 
kilometer of space 313 kilogrammes of ashes had fallen A 
mlneralogical analysis of the ashes was made with the following 
result ' — Volcanic ashes compose 1 of exceedingly fine particles 
of lode&tone, vitreous feldspar, hornblende, and an amorphous 
Bubstance The eruption was accompanied by an cnormoui and 
destructive Rood of mud and water which swept down the rivers 
Cutuchi, San Felipe, and Yanayaco. 

Wh have received the Tenth Report of the Peabody Museum 
of American Archaeology and Elhnology, at Harvard Umversily 
From this we notice that the scope of the Annual Reports of Lhe 
Museum has been enlarged, and that it is proposed to print 
special papers on American archiEological and ethnological 
matters, so far as the funds will permit The Museum authorltirs 
are anxious to receive exchanges for its reports, over 200 copies 
of which arc now scut to foreign societies, journals, &c, of 
kindred character, but thus far very few returns have been 
received Wc regret to see that of these few only two or three 
come from England As the formation of a working libiary is 
one of lhe objects of the Museum, we would earnestly urge upon 
all woiWers m this department to lend ihelr aid by sending copies 
of any papers they may publish, and upon all who receive copies 
of the valuable Museum Reports to make what return they can. 

Un1)£r the conjoint auspices of the Smithsonian Institution and 
the Peabody Museum of Cambridge (U S ) Mr Clark Mills was 
recently sent to Florida for the purpose of securing casts of a 
number of Indiana held as prisoners of war in the old Spanish 
fort at St. Augustine. We learn that Mr, Mills has been com- 
pletely successful in tins object, having secured excellent like- 
nesses in plaster of sixly-Iwo Indians, representing some ten or 
twelve diflereut tribes These, It is understood, will be used m 
Lhe preparation of a series of dressed lay figures of Indians in 
the National Museum. 

The Ncz Perccs Indians, who are now givmg a good deal of 
trouble to the United Stales Government, belong to the family of 
the SahapLins, whose habitat is on both sides of the middle and 
lower Columbia River and its liibutaries Their reservation in 
North-western Idaho Ins given for reveral years poft a census of 
1,400, but a large number have refused to live on the reservation 
or conform to treaties made. Their name, it appears, is a 
misnomer, the habit of piercing the nose to receive a white 
shell, having existed only among two other and less important 
branches of the same family. According to the the Nez 

Pered?, while fierce and haughty, are lioncBt, just, and often 
charitable. Though their manner is often cold and reserved, 
they are eminently civil, and on occasion become social and even 
gay. Quick of temper and prone to resent any apparent fraud 
or injustice even more than a wanton injury, they ore easily 
appessed, and in general more ^tieorly approach the noble 
aavoge'' of romance than any of the aborigines knowp to the 
present generation of Amencani. They ore well and strongly 


built, of a dark copper colour The oompresolon of the forehead 
produced in infancy, almoat entirely disappears in adults. The 
portion of the tnbe settled along the Clearwater and Lapwal 
rivers and their tributaries, and the Kami a, baa of late been 
fairly successful in self-maintenance by farming and stock railing, 
The "non-treaties" roam on the Clearwater and its branches, 
and on the Snake about its forks, the Wallowa valley, however, 
being their favourite pasture ground. They organize great 
hunting expeditions once or twice every year, and as the buflalo 
is not now found west of the Rocky Mountains, are forced tn 
cross the Bitter Root range to the plains between the Yellow- 
stone and Missouri rivers, and so come in collision with several 
tribes of their hereditary foes. Regular fishing encampments 
are also formed between June and September on their home 
rivers ; and the salmon, with the jerked buffalo meat, and a 
number of esculent roots, are laid up for their long winters. 
Stock IS their [mam pride and wealth, however, and the herds 
of the Independent bands are of a highly patriarchal character. 
Individuals not unfrequently own from one to three thousand 
horses The labour connected with these partly devolves on a 
class of slaves, who are prisoners of war, and their descendants 
The Nez Perces have not only been passively peaceable and 
friendly ever since the Louisiana purchase of iHoj, but they have 
been steadfast allies of theU S. Government in troublous times ; 
and the conduct of the General Government towards them 
appears to betray a want of common sense and honesty, to say 
nothing of gratitude for tried and valuable fidelity. 

The scientific press of Pans lost last week one of its most 
useful and respected membera, M. Montncci, the scientific critic 
of who died after a short illness, at the age 

ol seventy 1 )r Henry Moutucci, a German by birth, had become 
a Frenchman by naturalisation lie wrote a number of books 
in the French language on scientific subjects, his last work being 
a "Theory of Progress " He has written a number of papers 
on mathematics, which have been printed in the Coniptcs Rendus 
of the French Academy of Sciences. He was sent in 186S by 
the French Government to England and Scotland, to report on 
the public instruction in these two countries. 

The next eclipse of the moon is attracting the notice of 
physicists and aeronauts in France. It is proposed to make a 
balloon ascent during the night of August '23-24, in order to 
ascertain whether, independently of clouds, the eclipsed moon 
has a bloody tinge. 

The new Hbtel Dieu, Fans, is now In working order, and 
on Saturday, August ii, it was inaugurated by the President 
of the French Republic. It covers a 5]mcc oI 20,000 square 
yatds, including gardens. Everything has been organised m 
splendid style, and the most improved methods have been 
adopted by. the architect. The chemical laboratoiies, on 
an extended scale, have been organised by Lhe exertions of 
Dr, LiouviUe, as we reported eighteen months ago in oar 
" Notes," and they are now fitted up Probably the principal 
feature of the new building is the ventilation This is accom- 
plished by means Of two steam engines of 40 horse-power each^ 
which pump the air to an aliUude of 130 [feet from the 
ground The air is circulated through the rooms of patients aftm 
having been filtered, njid warmed or cooled, as is deemed 
advisable, before being admitted. The circulation is to be kept 
up at a rate of 100 cubic metres per hour per head. The air ia 
Altered agam and burned after being used, to destroy infectioiu 
germs, when it Is sent out. 

The Mayor and Corporation of Leamington ‘have invited the 
Sanitary Institute to hold its Congreu in their town, and the 
invitation has been accepted. The^Congrops wiU meet early in 
October. 
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Prof Marsii^ ,ia conlinualion of hiB mvealigalion of the 
fossil remains of the Rocky Mountains, announces a new genus 
and species ol toothed bird, which he calls Baptornxs ativmtis^ 
basing it upon a tarso-metatarsal bone He also describes a 
new fossil lizard, by far exceeding in magnitude any land animal 
hitherto discovered, winch must have been fully fifty to sixty 
feet in length It was probably a herbivorous reptile It comes 
from a bed on the eastern Hank of the Rocky Mountains. 

The additions to the Zoological Society’s Gardens include 
two Rufous Tmamous (Rhyfickoius lufescent') from South 
America, presented by Capt. Pairfax, R.N ; a Spotted Cavy 
{Coelo^cnys paca) and a Coati {Nttsua nastca) from South 
America, presented by Mr. J Troilcr ; a Gannet [Sula bas- 
jrt«r7), Bntifib, presentecl by Mr S. N. Sharpe; a Roseate 
Cockatoo {CacaUta roscicapilla) from Australia, presented by 
Mibb Potter 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

London. — The Rev. Philip Magnus, in his address at Uni- 
versity College School on the occasion of the distribution of 
rizes, spoke in high terms of the progress which that school 
os made since he himself was a pupil in it He referred espe- 
cially to the extension of science-teadiing to the small boys of 
the school, the addition of a physical lecture-room and chemical 
laboratory, and to the fact that the school was one of the first 
to break down the old grammar-school system of teaching, and 
to sec the importance o( scientific instruction as well as inBtnic- 
tion m English and other modem languages. 

University C oLLifGE, Bristol. — The Council have selected 
as Principal of the College, Mr Alfred Marshall, M A., P'ellow 
of SL John’s College, Cambridge, who will also hold the Pro- 
fesBorship of Political Economy Several reappointments have 
been made In the College staff ; the Lecturership in Mathematics 
and Applied Mechanica is still vacant. The second session will 
begin on October 9, and it is understood that there will be an 
inaugural meeting of some importance, The College Calendar 
will shortly lie issued. 

Tubingen. — On the loth instant the University of Tubingen 
celebrated, in true German style, the 400lh anniversary of its 
foundation Among the other honours conferred was that of 
Doctor in the Medical Eaculty, upon Prof Tyndall. 

Jena. — The University of Jena has conferred upon Sir C. 
■Wyville Thomson the degree of Doctor of Philosophy, Ho- 
noris causa " 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sclencea, August 6. — M. Peligot in the chair. 
— Conditions for the principal normals of a curve to be prin- 
cipal normals of a second curve, by M Seiret. — New con- 
siderations on the localisation of cerebral centres regulating 
the co ord mated movements of articulate and written language, 
by M Boullland. A case described in which a young man lost 
the power of writing, though there was no mdicalion of a 
morbid state either in the hand or other parts of the right 
arm, and which would connmoiily be called one of writer's cramp, 
M Bouilland attnbutes it to a like cause to that in aphasia, viz., 
lesion of a cerebral centre regulative of the movements 
involved. And if the co-ordinating centre for oral language is 
(os is thought) m the third circumvolalion of the left anterior 
lobe of the brain, it is considered likely that cither in this circum- 
volution or m the nearest part of another, residea the regulative 
power for the co-operating movements of written language. — 
Experimental researches mode with gases produced by ex- 
ploBiou of dynamite on various characters of meteorites 

■nd bolides (continued), by M. Danbr^e The angularity 

of the fragments In many cases indicates that they have 

been subject to strongly heated and compressed ^gases only 
dunng a very short time, probably leas than a Bet^oud^ 


having been separated near the end of the bolide’s course. Small 
quantities of gas may give great effects, and M. Daubree 
shows that the encounter of a bolide with olr m the highrr 
regions of the atmosphere is a fact of the same order with some 
of his experiments. — Tertiary strata of Vicentm (concluded), by 
MM Hebert and Munier-Chalmas. - M Thenard presented 
(from M. Videau, of Blan^) a remarkable specimen of crystal- 
lised glass, obtained in a Siemens furnace, acting eight months 
and a half. — Spherical refraction ; exposition of the laws and 
formulx of Gauss, starting with the principle of the equivalence 
of physical forces, by M, Giraud Teulon. — On the formula 
2 *" + I, by M. Pepin. — Observations on a memoir of M. Haton 
de la G^npiUiere, entitled "Direct and Inverse Developpoids 
of Various Orders,’' by Abbe Aoust. — Observations of the 
planets 170, 171, and 172, at the observatory of Marseilles, 
discovery of the planet 1 73 by M. Borrelly, by M. Stephan. — 
Elements and ephemendes of the planet 148 Gallia, by M, 
Bo&sert — Reply to some of the objections formulated by M 
Cosson against the project of formation of a Saharan <;ea, iiy M 
Roudaire — Comparative influence of leafy woods and resinous 
woods on ram and the hygrometnc state of the air, by M. 
Fautrat. If vapours dissolved in the air were apparent like 
fogs, we should find forests enveloped by a large moist screen, 
and for pine forests the envelope would be greater than for 
others, The forest. Loo, receives more ram than the neigh- 
bouring land, and the fact is more pronounced in the case of 
pine forests than in others Pines retain In their branches more 
than half of the water poured on them, while leafy trees let 58 per 
cent go to the ground — On the catechines, by M Gautier — On 
the ovary during pregnancy, by M. De Linety — On the quantity 
of hfemoglobm in red blood corpuscles, by M Malassez With a 
new colorimeter he estimated the (quantity of haemoglobin in a 
cubic millimetre of blood , then, dividing this by the number of 
corpuscles in the same volume, he arrived at the average 
quantity of hxmoglobin per corpuscles In Parisians in the 
prime of life the number got was 27 7 to 31 9 gr. (or 
millionths of a millionth of a gramme). In health the 

richness in haemoglobin’^ vanes btlle in an individual, 
but in disease it js otherwise. In amemic persond, the 
quantity varied between 10 and 25 gr Birds which 
have fewer corpuscles than mammalia, have more haemo- 
globin m each The same holds for hsb, reptiles, and 
batrachians, but m these, the increase of ha:moglobln docs not 
as in birds, compensate the diminution In number of coqiuscles. 
Variations in volume (of corpuscles) may explain variations m 
richness in hsmoglobm among animal species little apart ; but 
for those far apart one must take account of the presence of a 
nucleus, and suppose also modifications of the globular substance. 
— Expenmenta demonstrating that chloroform has not any action 
either on septicity or on the vibnonions of putrefied blood, by 
M Feltz Chloroform, then, cannot serve for separating in 
septic putrefied blood the diastasic from the organic ferments — 
On a new larval form of Cestoidcs (second note), by M. Vdlot. 
— M Perez made some observations on M. FoVs opinions 
regarding fecundation of the egg m the star fish and sea-urchin, 
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MAURITIUS OBSERVATORY 
Reports for 1874. and 1875 of the Ohsenfatory^ Maurtttut 
(Appendices to Minutes of Council Ho. of 1875, and 
No, 24 of 1876). Mauritius Meteorological Results^ 
1874 and 1875. 

^■f^HESE Reports give an interesting account of the 
-i- progress of the Royal Alfred Observatory at Mau- 
ritius. The Rrst division is devoted to the Buildings, 
Grounds, and Water Supply ; this is a more important 
division than may be supposed at first sight It appears 
in the Report for 1874, that m an attempt to arrange the 
grounds extensive pits were formed which were con- 
verted, through heavy rains, into noxious pools ; while in 
next year's Report it is mentioned, under the head 
Staff/' that all had acted with ** great zeal and per- 
severance notwithstanding occasional attacks of fever 
from which no one here has been exempt.” The cause is 
indicated to be in a neighbouring marsh left undrained 
since 1872 or 1B73 

In a similar report by the director of an observatory 
in South India to the Government, the construction of a 
road from the Observatory near the sea to another on the 
summit of the Ghats is mentioned as having been placed 
under his superintendence. The surveyor, however, who 
had to see the trace cut out, was unable to induce the 
coolies to Accompany him through a certain part of the 
country, as a tiger had there carried away different 
members of a hill tribe. The director requested the 
Government to offer a suitable reward for the death of 
the man-eater, but in vain ; the only reward promised 
being that usually given, the estimated value of the shin 
The worth of the thing was what it would bring. A 
cooly, unlike a soldier, costs nothing to make him a 
useful machine ; if a few coolies are snapped up by a 
hungry tiger others can always be had equally capable at 
the same daily rate of hire , the finances of the State do 
not suffer. If the director of the Observatory, the sur- 
veyor, or any other salaried officer, should be eaten, that 
would be a positive gain to the Treasury, since the pen- 
sion due for previous services would be at once cancelled. 
No one can estimate the financial loss if a healthy officer 
should escape in such a case ' 

No Government, of course, would reason in this way, 
and we feel sure that of Mauritius will do what they can 
to make the scientific work they have so well begun as 
little dangerous as possible. 

There remains, however, an annual source of discomfort 
and mischief in countries like the Mauritius where the 
rainfall is heavy — the “ leaking ” of the roofs. This is a 
more senous matter, financially speaking, than the health 
of the staff, since the w^le objects of the observatory 
may be defeated by the action of humidity on the 
different instruments, including the object-glasses of the 
photo-heliograph, the equatorial, and other telescopes. 
In the Report for 1875 it is remarked that "the roof of 
the main building, which leaked considerably, has been 
repaired on two occasions. It st^l leaks, however, though 
not nearly as much as it did in February last, when some 
of the rooms were flooded, and books and papers were, 
more or less damaged,” &c. The roof of the Magnetic 
Voi- xvl^No, 408 


Observatory is also noted as " now almost water-tight.” 
We hope the importance of this matter will be thoroughly 
appreciated by the Government, since the preservation ot 
the instruments and the whole value of the results to be 
obtained from them depends upon it. 

The magnetical instruments have been placed twelve 
feet under ground. We are afraid that this is not a good 
arrangement Dr, Lamont tried a similar plan at Munich 
during five years, and the damp rotted the wooden 
supports of the roof, &c. He was at last obliged to place 
all the instruments above ground We have also tried a 
similar method for a short period ; but the humidity in 
such positions, and especially where the soil is frequently 
saturated with water, is destructive of all satisfactory 
results. The great object sought is constancy of tempera- 
ture, and this can be gamed to a great extent by 
placing the instruments wuhm an inner room with thick 
ceiling and inner walls. Such a room need be entered 
rarely, and with self-registering apparatus the parts 
requiring manipulation may be placed in an external 
chamber communicating with the instrument room by a 
small opening in the wall, 

Dr. Meldrum, the able and zealous director of the 
observatory, has both magnetical and meteorological self- 
registenng apparatus, and in connection with the latter 
he receives meteorological observations from various 
stations Astronomical work is limited chiefly to certain 
occasional phenomena (the transit of Venus was observed). 
There is a time-ball , a tide-gauge is expected . sun- 
spot pictures are taken with the photo-heliograph , sea 
observations from ship-logs are studied ; storm-warnings 
are given ; a magnetic survey has been begun, and special 
researches are undertaken. 

Among the latter are useful practical studies connected 
with cyclones, which merit the greatest encouragement. 
Dr. Meidnim has noticed in his Report for 1873 the 
difference of his and M Faye's views as to cyclonic 
movements. The latter insists that the wind moves in 
circles round the centre, while Che former upholds spirally 
inward flowing currents (see Nature, vol. xii. p. 458), 
This difference involves a most important question. 
According to the usual rule, as M. Faye says, the centre 
of the cyclone is at right angles to the direction of the 
wind ; according to the other the wind is blowing towards 
the centre That is an exaggeration of Dr. Meldrum's 
view ; but in the Report for 1875 he says (Art 90) that if 
a ship runs before the wind to north-west, believing the 
centre of the cyclone to be to north-east, the latter may 
really be to north or to north by west ; that is to say, may 
make an angle of 45° or even of only 34° with the wind 
direction. We cannot accept Mr, Meldrum's theory of 
spiral cyclonic movements with the associated ascending 
currents, in which we have never seen any reason to 
believe ; but we think ^here is considerable evidence for 
affirming that the angle made by the direction of the 
surface wind and that of the cyclone centre is generally 
less than 90** ; and we do not think that M. Faye, in his 
effort to apply mechanical principles to the movements of 
the atfnal masses, has had all the conditions of the problem 
before him, a fact which wdi appear more evident when 
the results we have obtained relatively to the movements 
. of the atmi^herc and the directions of the lines of equal 
barometnc pressure are taken into consideration. 
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We have need, however, of more exact observation! in 
cyclones at different distances from the centres, as we 
think it not improbable that the an^le ' which the wind 
makes with the direction of the centre may vary with the 
distance from it as well as with the wind velocity. 

Dr. Meldrum has also found penods for the frequency 
of cyclones and for the amount of rainfall agreeing with 
the decennial period of sunspots. It will be difficult, we 
think, to obtain quite satisfactory results for the cyclones, 
as the amount of evidence which will prove the existence 
of one will vary with the individual judging. A gale with 
a certain amount of veering or backing experienced by 
some ships may belong to a cyclone or it may not, there 
is no precise measure in many cases where there is not a 
sufficiently wide distribution of ships. No measure, also, 
is taken of the dimensions of the cylone or velocity 
of the wind, which it would be desirable to include in 
such an investigation. Some theorists insist that all 
winds are cyclonic. In any case we are uichned to believe 
that if such a decennial period exist it will be more accu- 
rately determined by measurements of the wind velocity 
for several years at fixed stations m different parts of the 
world. The question of such a period for the rainfall will, 
we have no doubt, receive ultimately a distinct answer 
from the observations at such stations, many senes of 
which Dr. Meldrum has already collected and discussed 
with results in favour of the existence of such a period. 

Meteorological results for 1874 and 1 87 5 have also 
been published, and these include a number of im- 
portant tables relating especially to the climatology of 
the Island. John Allan Broun 
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A New London Flora; or^ Handbook to the Botanical 

Localities of the Metropolitan Districts. By E. Ch 

de Crespigny, M.D. (London ' Hardwicke and Bogue, 
1877.) 

There are some local floras which have more than a 
local value, from the interspersion of cntical notes on the 
species and sub-species by competent authorities. Of 
this character are Leighton’s " Flora of bhropshire,” and 
Bromfield's of the Isle of Wight. Others, of more modest 
pretensions, aim only at supplying information of interest 
to collcciors or to those engaged in investigating the facts 
connected with the geographical distribution of plants 
and these possess the advantage that their moderate size 
enables them to be used as pocket-companions. To this 
latter category belongs the little volume we have now 
before us, which strikes us as being a very good volume of 
its kind. The greater part is occupied by a list of species 
(alphabetical, so as to avoid the necessity of an index) of 
Phanerogams and Cryptogams, with the general distribu- 
tion or special habitats attached. The nomenclature is 
that of the " London Catalogue of British Plants of 1874,’^ 
unencumbered by any disquisitions as to specific or 
vanetal distinctions, or the limits of natural orders. Of 
the 1,665 Phanerogams and Vascular Cryptogams included 
in the “ London Catalogue,” no fewer than 1,250 are 
found within the limits of the metropolitan flora. These 
limits, as understood m Dr. dc Crespigny’s volume, are, 
however, somewhat vague. They are stated to include 
an average thirty-mile radius/’ but the radius appears 
to extend considerably further in some directions than in 
others. Thus, while wc find a reference to the well- 
known localities for Hymenophyllum tunbr%dffnse\w^ 
Tunbridge Wells, and Osmunda revolts near Haslemere, 


^ there is none to that of Ammotie Pulsatilla near Hitches, 
These irregularities are, however, no doubt partly due to 
the direction of the author's individual researches, which 
seem to have been carried out with great zeal and accu- 
racy, and to have extended over many years. The rest 
of the volume is occupied by a list of seventy- five locali- 
ties, the scarcest and most interesting species of the 
locally being included in each hst, distin^isbing those 
which are authenticated by the author himself— by far 
the larger number. We can confidently recommend this 
volume to those interested in the flora of the metropolitan 
district. 

Ethnography and Philology of the lltdaisa Indians, By 
Washington Matthews. (Washington . Government 
Printing-office, 1877). 

The United States Geological and Geographical Survey 
deserves the highest credit for publishing a work which 
pedantic red-tapeism might have thought did not belong to 
Its province, and Mr. Matthews deserves equal credit for 
the care, thoroughness and scientific precision with which 
he has compiled it. We hope that so good an example 
will find many imitators. The Hidatsa (Hidacha), or 
Mmnetan Indians, are a branch of the Dakota family, 
and now form one of the three tribes whose scanty relics 
inhabit the permanent village at Fort Bcrthold. The two 
other tribes are the Mandans and the Anckans, and the 
linguistic relations of the community form one of the 
most interesting and important facts ever presented to the 
notice of the philologist " This trio of savage clans,” 
says Mr. Mattnews, " although now living in the same 
village, and having been next-door neighbours to one 
another for more than a hundred years on terms of peace 
and intimacy, and to a great extent intermarried, speak, 
nevertheless, totally distinct languages, which show no per- 
ceptible inclination to coalesce. The Mandan and Hi- 
datsa languages are somewhat alike, and probably of a 
very distant common ongin ; but no resemblance has yet 
been detected between either of these and the Anckaree. 
Almost gvery member of each tribe understands the lan- 
guages of the other tribes, yet he speaks his own most 
fluently , so it is not an uncommon thing to hear a dialogue 
carried on in two languages, one person, for instance, 
questioning in Mandan, and the other answering back in 
Gros ventre (Hidatsa), and vice versd. Many of them 
understand the Dakota, and use it as a means of inter- 
communication, and all understand the sign-language." 
It should be added, as another curious philological fact 
that reduplication in verbs, which is a prominent feature 
of the Dakota, occurs in only one instance in the closely- 
allied Hidatsa As in many other savage idioms, slight 
diflerences exist between the language of the women and 
of the men, the former tending to substitute r for and 
the latter preferring I and n. But the ethnologist as well 
as the philologist will find plenty of materials for study 
and reflecuon. Polygamy is practised, and a man usually 
marries his brother's widow, unless she obj'ect to the 
arrangement. Elopement sometimes takes place, divorce 
very rarely. '' As with other western tribes, it is improper 
for a man to hold a direct conversation with his mother- 
in-law ; but this custom seems to be falling into disuse.” 
Males sometimes have four names, all containing the 
same noun, but a different adjective, ajid the names are 
afterwards solemnly changem once or even oftener. 
Coloured beads and pendants are made of pounded glass 
procured from the Europeans ; the process of making 
them 15 very elaborate, and the antiquity of the art may 
be gathered from the fact that triangular pendants were 
used, ^*not as ornaments only, but as evidences of 
betrothal, as long ago as the oldest men can remember.^ 
Morally, the Hidatsa seem among the best of the 
Indians ; th^ are described as industrious, honest, and 
peaceable, with physiques, light com^erions, and 
great powers of endurance* 
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Across Central Anurica. By J. W. Boddam Whetham. 

S London: Hunt and Blackett, 1877.) 
oroughly readable and exceedingly instructive 
narrative, by a capable observer, of a journey through a 
country not often visited by travellers, and of Which 
English readers probably know little or nothing. Mr. 
Whetham gives an interesting account of some of the 
wonderful ruins which exist in Central Ameiica, and we 
can commend his work to our readers as possessing both 
novelty and interest 


LETTERS TO THE EDITOR 

\Thi EdtSor does not hold himself responsible for of iniens expressed 
by hts correspondents, Netiher can he undet take to return^ 
or to correipond with the writers r gee ted manuscripts 

No notice ts taken of anonymous communications 
The Editor urgently requests correspondents to keep their letters as 
short as possible. The pressure on his space is so great that it 
IS impossible otherwise to ensure the appearance even of com- 
mumcations containing interesting atld novel facts, ] 

The Contractile Filaments of the Teasel 
The observations of my son Francis on the contractile fiU- 
ments protruded from the glands of Dipsacus/ offer so new and 
remarkable a fact in the physiology of plants, that any confirma- 
tion of them 19 valuable. 1 hope therefore that you will publish 
the appended letter from Prof. Cohn, of Drealau, whom every 
one will allow to be one of the highest authorities in Europe on 
such a subject. Prof Cohn's remarks were not intended for 
publication, but he has kindly allowed me to lay them before 
your readers. 

Extract from Prof ^ Cohn' s Letter . - 

** Immediately after the receipt of your very kind letter of 
July 26 I went to fetch Dipsacus, several species of which grow 
in our Botanic Garden , and proceeding alter your recommenda- 
tions, 1 put transverse sections of the cup-like bases of young 
leaves, or the epidermis of these parts carefully removed from 
the green parenchyma, into distilled water I thus had the 
pleasure of witnessing with my own eyes this most curious dis- 
covery First 1 ascertained the anatomical structure of the 
pear-like glands which are rather elegant and remarkable. 
From the basal cell rises the stalk- cell, in the second story 
there are two cells, in the third four, and in the uppermost 
Beries eight cuneiform cells converging to the centre. But you 
may conceive how much 1 was surprised by seeing the hlifoTm 
protuberances issuing from the apex of the glands ; it was quite 
a perplexing spectacle. The filaments are, in their refrangibility, 
very like the pseudopodia of some Rhizopods Arcella or 

DifHugia). I followed their changes for some time, and remarked 
quite definitely, as 1 find described m the paper of Mr. Francis 
Darwin how the protuberances slowly lengthen out, cruok them- 
selves hooklike or winding, and get knobl^ either at the summit 
or midway ; I saw the knobs or beads glide down the thread, and 
at last be sucked into a globular mass adhenng to the gland 
1 saw the protuberances always nse between the septa of two 
or more adjoining cells, but nearly as frequently between the 
lateral septa as on the apical centre. Gcner^ly there were many 
protuberances on the same gland, pressed forward out of dif- 
ferent spots ; sometimes I saw two diverging branches proceed 
from the same point like a pair of compasses, each behaving 
independently m its changes. But the most curious appearance 
in these protuberances was a constant waving undulaiion along 
their extension, sometimes slower and perceptible with difficulty, 
sometimes vigorous and quicker, bat never ceasing , more deli- 
cate hlaments appeared tq me very like Vibno, or the vibra- 
tory flagella of some Infusoi^ Not finding a ipecial description 
of the waving movements of the filaments in your son's paper, 
1 asked some of my pupils if they saw anything remarkable 111 
the hlamenti, wiihout indicating what, but they all took the 
same unpressiOD as myself. The only facts 1 have not yet been 
able to witness of your son's discoveries are Figs. 6, 14, 15, and 
the momlifonn contraction ; nor have I yet found time to apply 
cfaemieil reagents, of which your soi) has nu^e each good usei 
“ G^f course 1 am not abJe^ after two days' inspection, to form 

' Abstract pubfiahed in Proe Roy. Boc^ 1B77, No 179 , pubbshtd In lUJf 
in Quarterly Joumul qf Microscopical Scimce^ Julyi 1877. 


a definite judgment about the true nature of the filiform protu- 
berances. Putting aside the hypothesis of a parasitic Rhizopod, 
there are two probabilities which still balance in my mind, 
as clearly stated by your son, (i) The protuberances are secre- 
tions of some colloidal matter, absorbing water, but insoluble 
In It j the movements are physical (not vital ones), the elonga- 
tion of ihe filaments depending upon the imbibuioo, their con- 
traction on the withdrawal of water by different reagents. There 
are such substances, eg, myehne, which shows rather similar 
changes in water, Please also to repeit the expenmenU 1 
performed at the meeting of the Bntish Association last year. 
Into a cylindrical glass containing soluble silicate of alkali 
(Waf Berglas), diluted with half its amount of water, put a small 
piece of crystallised chlonde of iron ; from the fragment there 
rises a hollow reddish tube growing upwards and moving very 
quickly, like an Enteromorpha But if you put into the diluted 
silicate some pi otochionde of iron (the lalier is usually in the form 
of a powder, but may easily be brought by gentle pressure 01 
the fingers into crumb-like masses), then from the lumps there 
arise innumerable filaments, very delicate and transparent, very 
like the glass threads of Hyaluncma, which rise in fascicules 
vertically till they reach the surface of the fluid. 

“ But I cannot deny that the general impression produced by 
Dipsacus does not contradict the hypothesis that the changes of 
the filaments are the vital phenomena of piotoplaamic pseudo- 
podia. 

“A French biologist (whose name I cannot juat now 
remember) has proved many years ago (I think in an early 
number of the Bull de la Soi Bot de France') that the water in 
ihe cups of Dipsacus is not a simple coLLecuon of rain m a 
gutter, but a secretion of the leaf bases If this be truly the 
case, it is quite probable that the glands may have a special 
adaptation for this purpose Indeed, I should not hesitate to 
agree with the vital theory, if there were any analogy known m 
plants. But further study of the phenomenon and the repeti- 
tion of the chemical reactions wnich your son has already 
indicated, will, 1 hope, in a short lime enable me to form a more 
decided ludgment m this perplexing dilemma 

" In the meantime I am happy to congratulate Mr. Francis 
Darwin and yourself on account of thv extraordinary discovery 
he has made, and the truly scientific paper in which he has 
elaborated it, and which has added a series of quite unexpected 
facts to the physLology of plants." 

In a subsequent letter, Prof. Cohn describes what appear to 
him as thinned points or pores in the cell wall of the glands from 
which the filaments seem to be protruded, lie also mentions 
the very curious fact which he has discovered, that by adding 
iodine to the detached epidermis of the leaf cups of Dipsacus 
the whole fluid contents of the epidermis cells turn blue like 
dduted starch paste, although no starch grains are met with in 
any epidermis cell except in the stomata ^ He adds that the 
basal cell of the gland becomes blue, while the rest of it and the 
excreted globules are stained yellow 

I may add that I have heard from Prof Hoffmann, of Giessen, 
that he formerly observed contractile filament of a somewhat 
similar nature on the annulus of Agaritus muscanus. He baa 
described them in the Botamschc ZeUung^ 1853, and figured them, 
ibid , 1859, tab. XI. Fig. 17. Charles Daravin 

Dowd, Beckenham, August 15 


Relatione between Sun and Earth 

Prof. BAi.boUR Stewart in the last of his exceedingly 
interesting orticlca m Nature (voJ. xvi p 45) on the suspected 
relations between the sun and the earth, winds up with an appeal 
(which I should like to see promptly responded to by the Govern- 
ment here as well as at Aonac) in favour of the cBiablishment of 
some institution to keep a daily watch upon the luminary that is 
found to exercise such a marvellous control over terrestrial mag- 
netism and meteorology. He also mentions incidentally the 
discovery by Dr. Hunter that the foniines in Southern India 
have a period of recurrence which is nearly the same as that of 
sun-spot frequency. This is no doubt an exceedingly plausible 
hypothesis inasmuch as five out of the six years of drought 
mentioned by Dr. Hunter as preceding the yean of famine 

' Prof Cohn addA that the bTuo Golontion of the epidermis by lodme 
occurs in the leavei of Omithogiluin. 
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dunnf; the present century fall within the group of minimum 
lun-spot years, the sixth (1854) being also a year of relaClirely 
few aun-spots (19 a according to Wolf), 

Dr Hunter's avowed object, however, in writing hia pamphlet 
was to prove that a cycle of drought sufficient to cause famine 
existed throughout the xvAole of Southern India, and with this 
end in view he has been content to show that a cycle of rainfall 
corresponding wiih the period of solar macula I ion existed merely 
for one single alatlon, viz., Madras 

Having found a decided correspondence between the rainfall 
of Madras and the eleven-year period of sun-spots, he thence 
argues somewhat hastily that the same conditions apply through- 
out the whole of Southern India. ,This hasty generalisation from 
the results of one station situated in a vast continent, the rainfall 
ol which vanes completely both m amount and the season in 
which it falls, according to locality, has been strongly contested 
by Mr Blanford, the Government meteorologist, who on making 
a careful comparison of the rainfalls of seven stations, three of 
which — Madras, Bangalore, and Mysore — are in Southern India, 
the others being Bombay, Nagpore, Jubbu^ore, and Calcutta, 
finds that with the exception of^Nagpore in Central Indio, which 
shows some slight approach to the same cyclical variation which 
is so distinctly marked in the Madras registers, the rest of the 
stations form complete exceptions to the rule odduced for Madras, 
in many of them the hypothetical order of relation being reversed. 
Mr Blanford, however, shows that underlying the above irregu- 
lanties a certain cyclical variation exibts on the average at all the 
stations, the amount nevertheless being so insignificant (not more 
than 9 per cent, of the to'al falls) that it could not possibly be 
considered of sufficient magnitude to become a direct factor in 
the production of famine. It thus appears that the cycle of 
rainfall which is considered to be the most important element in 
causing periodic famines, has only been proved saiisfactonly for 
the town of Madras. It may perhaps hold for the Carnatic 
and Northern Siccars — the country immediately surrounding 
Madras, though, owing perhaps to tne want of rainfall registers 
in these districts, evidence with regard to this point is still 
wanting 

Though Dr Hunter has thus been only partially successful, I 
would not attempt to detract in any way from the value of his 
able pamphlet, so far as it goes, an indirect effect of which has 
been to stimulate meteorological mquiry and research in the 
same duection throughout India The meteorology of this 
country, from its peculiar and tropical position, is m such com- 
plete unUun with any changes that may arise from oscillations m 
the amount of solar radiation and their effects upon the velocity 
and diieciion ol the yapour-bearing winds, that a careful study 
of It cannot fail to discover meteorological periodicities in close 
connection with corresponding periods of solar disturbance. In 
connection with the previous remarks, and os showmg what a 
close connection exists between solar and terrestrial meteorology, 
I may observe that Mr. Hill, the meteorologist for the North- 
West Provinces, and myself, have comcidently discovered the 
existence of a remarkable cycle in the ivintfr rainfall of Northern 
India, between the JatUudes of 2 QP and 30°, corresponding ¥ 7 t- 
vcrsely with the period of solar apota, i e, the maximum winter 
rainfall coincides with the muiimum period of sun-spots, and 
vue vers A 

As a failure of the winter rains in the Northern Provinces in 
i860 61 {ytars of maximum sun-spot) has been the cause of a 
severe famine, this theory, if completely established, would not 
be without us value in the economical administration of the 
North-West Provinces and the Punjab I have not at present 
examined the rainfalls of all the stations in the Upper Provinces, 
but Mr, Hill, having readier access to them than myself, has 
probably done so to a larger extent, and lelU me that the results 
of hu investigations are similar to my own in bearing out the 
preceding hypoihesis. A theory is not wanting to account for 
Ihu tendency to vary inversely with the sun-spoti. If we, 
according to opinion held by Drs. Hahn and Koppen, Prof, Piazzi 
Smyth, and Mr. Pogson, the Government sstronomer at Madras, 
assume that the sun’s heat is greater in years of minimum 
sun-spot For in these years the anti-trade current, the descent 
of which upon the Himalaya and Northern India in the winter 
is generally under^tuud to be the vehicle of the ram at that 
season, would be owing to the increased evaporation over the 
Southern Indian Ocean, reinforced with a larger supply of 
vapour than usual, while in years of maxiOLum sun-spot the supply 
would bu smaller. At all events, whatever be the real cause, 
the facti as far as we have gon^ are exceedingly favourable to 
the exiiMaOB of such a cyde. Calcutta, thouga lying close to 


the tropics, and therefore coming in for a small share of winter 
rainfall, still shows the preceding relation to a wonderful extent, 
and as its register of rainfall extends farther bick than most of 
the other North Indian rainfalls, furnishes a mote trustworthy 
result than many other statirms whose rainfalls registered only 
for short periods scarcely afford more than a slight balance of 
probability m favour of the assumption. The following table u 
arranged in a double senes of years occupying the same position 
in the spot-cycle, and gives the average ram fall for each double 
series mr the months of November, December, January, 
February, March, and April, from 1837 to 1876 inclusive. I 
have Indicated the groups containing the years of maximum and 
minimum sun-spoL The maximum rainfall will be seen to occur 
in the latter, and the 11 inimum in the former group 


Calcutta Rainfall during the months of November ^ 
January ^ februa/y, March ^ and Apnl. 


Years 


Decembei\ 

AvernX' 

rEinifAll of 
^ruup 
in inches 


nth 

1876 

1865 

1854 

1843 

) 

1st 

1877 

1866 

>855 

1844 

1 

2nd 


1867 

1856 

184s 

1 ) 

3rd 


1868 

1857 

1846 

1 

4th 


1869 

1858 

1847 

1 

Sth 


1870 

>**59 

1848 

>837 

6tli 


1871 

i860 

1849 

1838 

7th 


1H72 

IS6I 

1850 

1839 

8ih 


1873 

i86z 

1851 

1840 

9th 


1874 

i86j 

1852 

1841 

10th 


1875 

1864 

1853 

1842 


Eleventh senes repeated 


Group contain- 
ing ycari of 
Dunimuin 
SiiQ spnt 


Group contain- 
ing years of 
DiaNimum 
Bun-;spoL 


8-49 

6*44 

5 93 

4 44 

5 03 

6-15 

849 


Further analysis only tends to render the connection still more 
evident, but 1 have no time to add anything further. In conclu- 
sion I need only remark that Jerusalem, which is situated 
somewhere about the same latitude as Lahore, and receives its 
total annual supply dunng the winter months alone, fully bears 
out the hypothesis as far as records show from 1846 to 1859 
Bankipore, FaUia E, D. Aachibalu 


Reproduction by Conjugation 

In Prof. Allen Thomson’s Inaugural Address to the British 
Association, I find the following sentence, referring to the 
simplest form of sexual reproduction among cryptogams, known 
as GOnjugaiion : — ” In more ordina^ cases, as m Spiro^yra^ 
where the embryo is formed in one of the two cells, it seems to 
be indifferent in which of them it 11 formed.” If my own expe- 
rience may be taken as trustworthy and adequate, there is one 
fact in connection with this phenomenon which would seem to 
ahow that it may not be altogether indifferent, and that the difi 
fcrentiation of male and female elements may be earned back 
even one step further than is stated by this distuigunhed biologist 
When two filaments — which we may call A and B — are conju- 
gating, then, as far as my observation has gone, the direction of 
conjugation u uniformly the same, i e , cither [he contents of 
every cell in A pass over into the adjacent cell of B, or the 
reverse , we never find the contents of some of the ceils of A 
passing over into B, and the contents of some of the cells of B 
pa*ising over into A If this is so, and if we call the filament 
ui which the zygospores are ulumately produced A, then it is 
clear that we may fairly call A the female and D the male fila- 
ment j and It would ^pear certain that there must be some 
hitherto undetected difference between them. My own obser- 
vations in this respect relate almost exclusively to Spirogyra^ 
and I shall be very glad to know if they are confirmed, or 
otherwise, by those of more experienced algologuts. 

Alfred W_ Bennett 

The Oreenland Foehn 

HoPFMEVer's facts respecting spells of warm weather in the 
Arctic winter, as reported m Nature, vol xvi. p 294, are 
very interesting, but hii explanation of them seems demonstrably 
inbiifficient. He thinks they are a phenomenon of the same kind 
with the Foehn of the Alps, which latter he explauis by say log 
that a wind which at its origin is saturated witn moisture nUl, 
when It 11 forced over a mountain chain, be ralaed 1° Cent, for 
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every aoo metrai of height of the mountains. The heat thus 
gained is liberated in the condensation of the vapour. I believe 
this IB satisfactory as regards the Foehn 

But ihis will not account for a rise of the temperature of 
Soulhem Greenland from its mean December lemperature, 
which, according to Dovd’s map, is below freezing, to 14° C. 
A rise of 14° C would require, according to the above law, a 
mountain chain 2,800 metres, or about 8,000 feel in height, and 
there is none in Greenland approaching ihis. 

I used to think that great nses of temperature in the Arctic 
winter were due to the wind tearing up the Irozen surface of the 
sea, and liberating the heat of the water below ; but ihis will not 
account for an increase of temperature above freezing 1 have 
no eKplanation to offer. Joseph John Murphy 

Ola Forge, Dunmurry, Co. Antrim, August 13 


Does Sunshine Extinguish Fire? 

It is a popular belief that a (ire will not bum if exposed to 
the sun, and, from all I have observed, it seems well foundcil 
Can any of >our readers favour me with an explanation of the 
phenomenon, if true ; or is it a mere superstition ? 

Schwarzwald, August ii Charles Watson 


ASTRONOMICAL COLUMN 

Thk Opposition of Mars, 1877.— The present oppo- 
sition of the planet Mars offers conditions so nearly 
analogous to those of the opposition in 1862, that the 
many fine drawings made in that year, a number of 
which are contained in vol. xxxii. of the Memoirs " of 
the Royal Astronomical Society, become available for 
comparison with such as may be made during the actual 
opposition. The same hemisphere of the planet is pre- 
sented to the earth, and our depression from the martial 
equator is sensibly the same , thus, at opposition in 1862 
the angle of position of the visible fsoulhern) pole was 
145° 3 and the earth's depression -22° 7, while at the 
opposuion of 1877 the Bgures arc respectively i6o°'3 and 
- 22° 5 The least distance of Mars from the earth in 
1862 was 0406, while in 1877 it is o 377. 

Notwithstanding Secchi observing in 1858 found the 
features upon the disc of Mars irreconcilable with those 
delineated in MadleFs drawings made under similar cir- 
cumstances in 1S30, It was sufficiently evident at the 
opposition of 1862 that these differences are to be attri- 
buted to the temporary conditions occasioned by clouds 
of varying density, form, and extent, in the atmosphere 
of the planet itself^, heightened perhaps in some degree 
by the state of our own atmospnere at the times of ihe 
observations. A striking instance in support of this 
conclusion was afforded by Mr. Lockyer's observations 
bn September 25, 1862. At loh. 44m., when his drawing 
No. 14 was completed, the well-known spot a of Madler 
was invisihie^ while when No. 15 was made shortly 
afterwards, this spot was "among the most prominent 
features upon the planet's disc." 

1 There would appear now to be little doubt that the 
green and red portions of the disc do really represent 
seas and continents, and are not due to the effect of con- 
trast, another explanation which has been suggested. 
During the actual favourable appearance of the planet, we 
may expect that measures wiU be made which will admit 
of a closer determination of the position of the axis of 
rotation than any yet obtained. The results at present 
upon record are (i) Sir W. HersebeVs, which assigns for 
the longitude of the ascending node of the equator of 
Mars upon bis orbit, 79° 27' for 1872, and for the obliquity 
of his ecliptic 28° 42'. The reduction by Oudemann’s of 
HerschePs measures, make these figures 79° 18' and 
20° 53' respectively ; (2) Schroeter's, as given by M. Terby, 
which places the south pole 101.(72° 54'7, with latitude 
33' whence we find for 1798, longitude of ascending 
node of equator on orbit, 84° 54', obliquity of ^Lptic^ 
27° 57' for 1798 1 and (3) Oudemann's reduction of Bessel's 


measures with the Kdnigsberg heliometer, made September 
28, 1830, January 21, 1835, and February ii, 1837, giving 
for the place of the ascending node 80^ 50', and for the 
obliquity 27° 17^ for 1834 With the last values which 
have been generally adopted, we have for the ascending 
node of the equator of Mars upon the earth's equator 
(N), and Us inclination thereto ( 1 ) ■ — 

o f f 

N = 47 42 + o 50 (r — 1850) 

I = 39 52 - o 25 (r - 1850). 

The following table showing the angle of position o( 
the visible pole of Mars, and the elevation of the earth 
above the plane of his equator, at the oppositions between 
1S50 and 1880, has been calculated from the above 
elements, and may be of interest to some readers ; the 
least distance of Mars from the earth is added ‘ — 


Dale or 


PoBuion of 

Elevadun of 

Least 

diBlance 

oppojiition. 


vifiible 

pole 

corih 

of 

Man. 

1852, 

Jan. 

24 

0 

23 

16 

9 

's 

N 

0 

660 

1854, 

Feb 

26 

343 

46 

22 

6 

N 

0 

67s 

1856, 

Apnl 

2 

35 

2 

23 

30 

N 

0 

625 

1858, 

May 

IS 

40 

45 

12 

4 

N 

0 

SI4 

1H60, 

July 

17 

192 

34 

10 

47 

S. 

0 

391 

1S62, 

Oct 

5 

I 4 S 

17 

22 

42 

S 

0 

'406 

1864, 

Nov. 

30 

142 

37 

6 

29 

s 

0 

534 

1867. 

Jan. 

10 

343 

54 

10 

24 

N. 

0 

636 

1869, 

Feb 

13 

7 

37 . 

21 

40 

N 

0 

677 

1871, 

March 

19 

28 

35 

24 

53 

N 

0 

6j6 

•873. 

1* cb 

13 

41 

2 

17 

59 

N. 

0 

563 

1873. 

June 

19 

209 

7 

0 

5 * 

S 

0 

433 

>877. 

SLpt, 

5 

160 

14 

22 

31 

b. 

0 

■377 

>879. 

Nov. 

12 

138 

48 

13-^54 

S 

0 

482 


A glance at this table exhibits a well-known condition 
that when Mars is nearest to the earth and when we have 
consequently the best opportunities of studying the 
features upon his disc, his southern hemisphere is always 
directed to the earth, and hence we are likely to be better 
acquainted with that hemisphere than with the northern 
one, which is turned towards the earth only at the greater 
distances of Mars 

The .Satellites of Saturn— A series of observa- 
tions of all the eight satellites of hatum by Pi of. Asaph 
Hall, dated from Washington in December, 1876, has at 
last made its appearance in No. 2, 145 of the Astronomischc 
Nachrichten, 

Satellites of Mars — A telegram from the Smith- 
sonian Institution to M Leverner^ received August 19, 
notifies the extraordinary discovery of two satellites of 
Mars by Prof. Asaph Hall, of the U.S. Naval Observatory 
at Washington. The telegram runs thus Two satel- 
lites of Mars by Hall at Washington, fir^t elongation 
west, August 18, eleven hours, Washington distance, 
eighty seconds, period thirty hours, distance of second, 
fifty seconds." 


THE BRITISH ASSOCIATION 

Plymouth, Tuesday 

T he Plymouth Meeting of the British Association has 
not realised, as far as numbers are concerned, the 
success which we anticipated last week, and which was 
indicated by the business done on the days immediately 
preceding tne opening of the meeting. 

The attendance of the regular members from a 
distance has been very good indeed, and can compare 
favourably with meetings that have gone before it, 
but the visit of the British Association, while opening 
wide the gates of hospitality of the people of Ply- 
mouth, does not seem to ba^awakened the scientific 
Interest of the oommunity sumciently to cause many 
to enlist m its ranks. It is seldom that so small a 
number of local members have been added to the list 
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of members and associates at the annual meeting of 
the British Association. Yet Plymouth and its sur- 
roundings have a well-known scientific reputation, and 
the falling off in numbers of the present meeting must 
rather be looked for to the fact that one of the two sister- 
towns to Plymouth has, as a body, held aloof from the 
Association than to any want of scientific interest 
pervading the great port of the west of England. 

At the opening meeting on the evening of Wednesday 
last, there was a fair attendance, but the noble Guildhall 
was not filled. It is estimated that about 1,300 persons 
were present, including the members of the General 
Committee, who, as usual, were accommodated with 
seats on the platform. The business commenced by the 
Mayor of Plymouih introducing to the meeting the 
President, Prof. Allen Thomson. It was, we believe, 
intended as a graceful compliment to its host, the town, 
of Plymouth, that the British Association requested the 
mayor to take the place of the retiring president, Prof 
Andrews, who is absent through illncis. The meeting 
went off very well and the presidential address was, not- 
withstanding its difficult and abstruse nature, listened to 
with profound attention, and commanded the respect 
which must be paid to anything coii.ing from so high an 
authority upon embryology as Frof Allen Thomson. 

On ihe next morning the sectional addresses were de- 
livered, some of which appeared in our last issue and others 
we give in the present number. In. Section A the address 
by Prof Carey Foster, K.K S., was warmly received and 
elicited great applause when he spoke of the radiometer 
and of the great value of the researches of Mr. Crookes, 
notwithstanding the recent utterances of an influential 
mover in seienlific circles which might have a tendency lo 
depreciate the value of those researches. Prof. Haughton, 
of Dublin, read two papers, the first upon a method oi 
calculating the absolute duration of geological periods, 
and the second, a reply to Prof. Newcomb upon the 
co-cfficient of accelei ation ot the moon’s mean motion as 
illustrated by the original account of the solar eclipse of 
Agaihocles. Upon both papers an interesting discussion 
took place. 

At the same section Prof. Osborne Reynolds read a 
paper (which we publish lo-day) upon the rate of pro- 
gression of groups of waves and the rate at which energy 
is transmitted by waves The paper was illustrated by 
a very beautiful model in which the progression of wave- 
groups was made visible to the audience by means of a 
Jong senes of light pendulums connected elastically with 
one another. 

Friday was a great day in Section A as far as attend- 
ance was concerned. It had been announced the day 
before that Mr. Preece would read a paper on the tele- 
j^one and show it at work, and that Sir William 
Thomson would make a communication to the section on 
Ihe possibility of life on a meteoric stone falling on the 
earth. In anticipation of these two papers the room of 
Section A was crowded from an early hour, and although 
there were several long mathematical papers on the hat, 
the non-mathematical visitors waited in the most patient 
manner for the papers they had come to bear. It so 
happened, however, that the papers that appeared so dry 
to those waiting lor something else were of the very 
highest interest and value to mathematicians and astro- 
nomers ; especially that by Prof. J. C. Adams on his dis- 
covery of original papers by Newton which proved that that 
great philosopher had solved some of the most important 
lunar problems, the solution of which has been till now 
attributed to a much later date, and proving most con- 
clusively that Newton had never fallen into the error 
which for years had been attributed tJ him. 

Sir Wm. Thomson’s paper on the possibility of a meteor- 
ite becoming the vehi^e of animal life to this earth from 
another planet, or heav^y body, waa evidenily listened 
to with much enjoyment. Sir William sees no difficulty 


in the assumption that animals or germs mipht without 
injury be conveyed to this earth by meteorites if protected 
in the crevices of the meteoric mass, and much amuse- 
ment was caused by his saying that though the outside 
shell of a meteoric stone might be Incandescent from the 
friction caused by its flight through the terrestrial atmo- 
sphere, yet within a crevice of that stone might be con- 
cealed a Colorado beetle, which, falling on the earth, 
might became the father of a la^e and prosperous 
family. The amusement caused by nis quaint idea was 
increased to roars of laughter when Prof. Haughton, with 
his well-known wit, ridiculed the idea of the transmission 
of living animals by meteorites, and said that if Sir 
Wilham Thomson had spoken of a Colorado beetle 
arriving by a meteoric stone becoming the mother of a 
large number of baby Colorado beetles he might have 
felt some sort of alarm, but he didn’t care how many 
papa beetles came, so long as they left the mamma 
Colorado beetles at home 

Mr, Preece followed with his paper on the telephone. 
The room was crowded to excess and the paper waa of 
the highest possible interest, and not only illustratetl by 
diagrams and the instruments themselves, but the latter 
were connected by wires with the post-office at Plymouth, 
about a quarter of a mile off and with that at Exeter 
some fifty miles away. By means of Bell's articulating 
telephone the human voice was distinctly conveyed and 
conversations were carried on between the two stations 
Owing to induction from the parallel wires between 
Plymouth and Exeier, there was a confused roar as from 
hail paltering on a window pane, and no words could be 
heard, but in his lecture m the Guildhall on the following 
evening, the traffic was stopped for ten minutes, and a 
conversation was carried on by the human voice between 
Plymouth and Exeter The Guildhall on the occasion of 
Mr Preece’s lecture, was crammed almost to suffocation, 
and the discourse lasted two hours and a half, the 
lecture was upon telegraphy, but the telephone was 
undoubtedly the chief attraction 

The instrument was again described in Section G this 
afternoon by the inventor, Dr. Graham Dell, who arrived 
from Liverpool yesterday ; he was received with enthu- 
siastic applause, and a most interesting series of 
experiments were shown in illustration of his paper. 

At the General Committee Meeting yesterday, a letter 
from the city of York was read by the secretary, inviting the 
British Association to celebrate their jubilee or hfiieth 
anniversary in that city in consideration of the fact that the 
first meeting of the Association was held at York in 1831. 
The invitation was unanimously accepted. 

After some quiet discussion the resolution that the Asso- 
ciation should visit Nottingham in 1879, and Swansea in 
1880, was earned unanimoubiy , whereupon Prof Haughton 
rose, and, amidst -great laughter, expressed his regret at 
the proceedings terminating so peacefully, for, as an Irish- 
man, he never liked to see a good fight stopped. Mr. 
Spoitiswoodc 15 to be president at the Dublin meeting. 

Some wholesome resolutions have been approved of by 
the Council on the reguJatiras as to the admission of 
papers to be read in the variius sections. With regard 
to the discontinuance of Section F the Council ask the 
General Committee to report more fully on the reasons 
which have induced them ^ recommend this step. 

Plymouth, W^nesday 
\By Tet€grap)i\. 

The following grants were paired at the meeting of the 
General Committee held at the Royal Hotel to-day. The 
names of the members who would be entitled to call on the 
general treasurer for the respective grants arc prefixed 

Maihcmatics and Physies, £ 

Cayley, Prof.' — Continuation ol Borckhardi’s Tables . . 100 

Foster, Prof. Carey^ Observation of Atmospheric Elec- 
tricity at Madeira 15 
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Glauher, Mr. J. — Luminous Meleori 10 

Joule, Dr ^Detenmnation of the Mechenical Equivalent 

of Heat (renewed) .... 65 

Thomion, Skr W — MeaBurnnent of the Lunar Disturb- 
ance of Gravity (renewed) 50 

Cfumuiry. 

Brown, Prof. Crum, — Quantitative'” Estimation of Atmo- 
spheric Ozone ^ , 10 

Roberts, Mr. Chandler — Chemical Composition and 

Structure of some of the less-known Alkaloids 25 

Otology 

Evans, Mr. T- — Kent's Cavern Exploration . . 5 ^ 

Evans, Mr, J — Record of the Progress of Geology 100 

Godwin Austen, Mr.— Kentish Bonng Exploration Ico 

Harknesa, Prof, — North-West HiphlandB Fossils lo 

Haughton, Rtv. Dr — Fermanagh Caves Exploration 30 

Herschel, Prof. A, — Thermal Conductivity of Rocks 10 

Hull, Prof. — Circulation of Underground Waters 15 

Lubbock, Sir J , Bait, — Victoria Cave, Settle, Exploration 100 

Biology. 

Dew Smith, Mr, — Table at the Zoological Station, ‘ 

Naples 75 

Fox, Col. Lane. — Exploration of Ancient Earthworks 25 

McKendrick, Dr — Investigation of PuUe Phenomena by 

Thomson's Siphon Recorder lo 

Rolleston, Prof —Examination of two Caves and Tu- 
muli near Tenby 25 

Stainton, Mr — Record of Zoological Literature 100 

Thomson, Dr - Allen — Transmission of Electrical Im- 
pulses through Ncive Structure 30 

Slalistin and Economic Science 

Farr, Dr. — Anthropometric Committee (renewed) 66 

AfeeHanuj. 

Froude, Mr. W — Instruments for Measuring the Speed 

of Ships (renewed) 5 ^ 

Thomson, Sir W, — Datum Leva! of the Ordnance 

Survey ..... lo 


SECTION A. — Mathematical and Phttsical. 

On the Rate of Frogi esston of Groups of Waves and the Rate 
at which Energy u TtansmiUed by kf'aves, by Prof. Osborne 
Reynolds, F.R^S — When several waves fanning a diacontinuoua 
group travel over the surface of deep water, the rate of pro- 
gression of the group is always much less than the rate at which 
the individual waves which compose the group are propagated 
As the waves approach the front of the group they gradually 
dwindle down and die out, while fresh waves are continually 
arising in the rear of the others. ThiS| which is a well-known 
phenomenon, preaents itself to our notice in vanous ways. 

When a atone is thrown on lo the surface of a pond, the ‘enea 
of nngs which ic caui^ea gradually expands so as finally to embrace 
tbejentire surface of the water ; but if carelul notice be taken it 
is seen that the waves travel outwards at a considerably greater 
rale than that at which the 4bturbance spreads. 

Or, when viewing a rough sea, if we endeavour to follow with 
the eye any wave which is larger than us neighbours, we find, 
after following it in its course fbr a short distance, that it has 
lost its extra size, while on lodiking back^we see that this has 
been acquired by the succeeding wave. 

But perhaps the most striking manifestation of the phenomenon 
Is in the waves which spnog from the bows of a rapid boat, and 
attend it on its course. A wave from either bow extends back- 
wards In a slanting direction for some distance and then dis- 
appears ; but immediately behind it has come into existence 
another wave parallel to the drat, beyond which It extends for 
some distance when It also dies out, but not before it 11 followed 
by a third which extends still fartheri and so on, each wave over- 
lapping the others rather more than Its predecessor. Although 
not obviousi, very little consideration serves to show that the 
stepped form of these columns of waves is a result of the contimtal 
dying ont of the waves in front of the group, and the formation 


of fresh waves behind. For as each wave enU slantwise through 
the column formed by the group, one end Is on the advancing 
side or front of the group, and this is continnaily dying while the 
other 11 in the rear and is always growing. 

So far as I am aware, no general explanation of these pheno- 
mena has as yet been given It has bran shown, and I believe 
first by Prof Stokes, chat if two senes of parallel waves of equal 
magnitude, but dilTenng slighily in length, move himulianenusly 
in the same direction over the j^ame water so as 10 form a senes 
of groups of waves separated by bands of interference, thm t'iciie 
groups will advance with half the velocity of the indivi'iUAl 
waves. This Is doubtless an example of tlie same pHen irnmon, 
and shows that the theory of wave mo' ion u capable of expUin- 
ing the phenomena ; but it aiipear^f to leave srimelhing to be 
desired, — for Instance why should ihe bands of interference only 
progress with half the velocity of propigaiion in a deep sea 
whereas in sound the corresponding bands of interference which 
constitute the beats move at the same velocity as the waves 

My object in this paper is to point out a fact in connection 
with wave transmission which appears to have hitherto passed 
unnoticed at all events in connection with the phenomena de- 
scribed above, of which it affords a clear and complete expUna- 
lion One of the several functions performed by waves progressing 
through a medium Is the transmiAsioii of energy. Thus the 
energy which we receive from the sun is brought to lu in the 
waves of light and heat ; so in the case of sound the work done 
by the arm of the drummer is tranimitled lo our ears by the 
waves of sound. It is possible however 10 have wives which 
travel through a medium wiihout c nveying energy, such aie 
the waves caused by the wind on a field of corn. This kind of 
wave may be well understood by suspending a senes of small 
balls by threads, so that the balls all hang in a row, and the 
threads are all of the same length. If we then run the finger 
along, so as to set the halls oscillating in BuccessLon, the motion 
will be such as to give the idea of a senes of waves propagated 
from one end 10 the other , but in reality there u no propagation, 
each pendulum swings independently of its neighbours, there is 
no communication of energy, the waves being merely the result 
of the general arrangement of the motion. 

In this case there is no communication of energy, neither is 
there any propagation of disturbance. Any one ball may be set 
swinging without in the least disturbing the others , and what is 
indicated here ib a general law that wherever a diBiuibance is 
transinitted through a medium by waves there must always be 
communication of energy. The rate at which energy is trans- 
mitted in different m^ia, or by different systems of waves, is 
very different This may be illustrated at once by experiment. 
If the balls just described are all connected by on dastic thread, 
then they can no longer swing independently. If one’ be set in 
motion then, by virtue of the connecting thread, it will communi- 
cate its motion In ita neighlxjurs until they swing with it, so that 
DOW waves would he propagated through the baJla, 1 he rate at 
which a ball would Impart us motion, 1 e Us energy, to its 
neighbours would clearly depend on the tension of the con- 
necting thread If this was very slight compared with the weight 
of the balls it would stretch, ana the bUl might accompUah 
several swings before it had set its neighbours in full motion, so 
that of the initial energy of disturbance a very small poniun ix 
communicated at each swing . But if the tension of the thread 
be great compared with the weight of the b&lh, one ball cannot 
be diBtuibcd without causing a similar diHturbsnce in its neigh- 
bours, and then the whole energy will be communicated 
This IS simply illustrated by laying a rope or chain on the ground, 
and fastening down one end ; if then ihe loore end be shaken up 
and down the wnggle caused will travel to the other end, leaving 
Ihe rope perfectly airaight ind quiet on the ground behind it, 10 
that in this case it is at once seen that the wave carries forward 
with It the whole energy of disturbance 

The straight cord and the pendulous balls represent media in 
which the waves aie at the opposite limits — id one case none of 
the eneiOT of disturbance is transmitted, and m the other case 
the whole is transmittal. Between these two limits we may 
have waves of infinite variety, m which any degree of energy 
from all to noihing is transmitted. Now Uie waves of sound 
belong to the cla^s of the cord in which all the energy is trans- 
mitted ; but what 1 want particularly to make clear is that the 
waves on water are between the limits they are analogous to the 
waves In the balls suspended when connected by an elutic string 
And 1 have so to show that according to the accepted theory of 
wave morion the waves on ^deep water only cany forward half 
the energy of disturbance. 
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In re^lar trocholilal waves the particles move In vertical 
circles with a conntant velocity and are always snhjeot to the 
MM prejisiirr* the enrrgy of diftturbance half goes to give 
motion to the pa’^ticlra a^id half to raise them from their initial 
poHitinn to the me-in height which they occupy during the 
of the wave. 

Now ihe mean hnrirontal poniUons of the particles remain 
unaltereH hy (He hence, since their vpIo ili s are constant, 

none of th'^ir encrg of mOMon la transm'tte I ; nor since the 
pressure on each narMcle is constant can any cneiyv be transmitted 
by pressure. The only energy therefore which remains to be trans- 
mitted IS the enerpv due to elevation, and that this is transmitted 
IS obvious since the par*^! les are movin' forward when above 
their mean poaiilon, and hick ward when below it. This energy 
constitutes halT th« energy of disturbance, and this is therefore 
the amount trnn'-mi led 

For a defini e TTia’hennt'ral proof that — 

In w on deefs ivafer the rate at tvhich the energy is carried 
fonvard u ( the energy of disturbance per unit of length X by ihe 
rate of P*-opaig<stvm 

Let h^ be the initial height occupied by a particle supposed to 
be of unit weight, /i, the height of the centre of the circle in 
which it moves as the wave passes, r the radma of the orbit, and 
0 the angle the radius vector makes with the horizontal diameter, 
then the height of the particle above ita initial position la 

~ ^0 + r sin 0, adding to this the height dac to ita velocity 
we have the whole energy of disturbance — 
ta 2(A, - + rsiA0, 

The velocity of the particle la — 

- -K). 

and the horizontal component of this is — 

“ tin B ' 

Therefore the rate at which energy is being transmitted by the 
particle — 

= fa (^i — hg) + f'sina^ ^ 2 ^ (^i.“ ^0) 
and the mean of this — 

2 w 

~ Ti f + ''sin 0] *J 2 g (hi - /^o) sin 0 df 0 

^ 0 


and if A be the length of the wave, and » A the rate of propa- 
gation^ 

- ^0 " — = 4 V 

A A 

. the mean rate at which energy u tranamitted by this particle 
ff A (^1 — Ajj), 

or the rate of propagation multiplied by half the 'energy of dis- 
turbance. QE.D. 

It now remains to come back to the speed of the groups of 
waves and to show that if the rate at -whiek energy is transmitted 
fj equal to the rate of propagation mulHptied by half ike energy of 
disturbance, then the velocity of a group of waves will be J that of 
the tndtviduai waves 

Let Pi, /*!, /’g, P^ be points similarly situated in a series of 
waves wtiich gr^uall/ diminish in size and energy of disturbance 
from ^3 to Py in which direcuon they are moving. Let E be 
the energy of disturbance between Pi and P^ at time t, E a 
the energy between P^ and P^, E z a between P^ and ^4, and 
so on. 

Then at the time f + w after the wave has moved through one 
wave-length it Jollows that the energy between Pi and /*, 
will be — , 

— — .C + I 

2 a 

and between P^ and will 

^ ~f~ ^ ~i~ ^ r=. E 

a ^ 2 ' 

and again after another interval, », the energies between Fi and 
P ai P\ and P% will be respectively— 

^ + £ + £ + if 
2 L » £ + «, 


£ + 3 * + £ + if 


= E->r a^. 


So that after the waves have advanced through two wave-lengths 
the dUtribution of the energy wiU have advanced one, or the 
speed of the groups is ^ that of the waves, Q.E.D, 

Of course this reasoning applies equally to the wavei on the 
suspenHed balls, when conneTted by an elastic string, as to 
witrr , and in this cfise the conclurirwis may be verified for, as 
on water, ihe groups of waves travel at a slower rate than the 
wavt's Tlii^ eiperiment tends to throw light on the ma^'oer in 
which the result is brouyht about When a ball is disturbed, 
ihe diNiurbance is partly communicated to the adjacent ball by 
the cnnneciing string, anrl part retained in the form of pendulous 
oscillation , that part which is propagated forward is constantly 
reduced in imparting OflciHations to the successive balls and soon 
dies out, while the motion retained by the swinging pendulum 
constantly gives rise to succeeding waves until it is all absorbed. 
If the ligbtnrRs of the cord be adjusted to the length of the 
BUfipending thre'ids, waves may he made to travel along in a 
manner closely resemMing the way In which they travel on 
voter, the speed of the group being { the speed of the individual 
waves. 

Alihough the progression of a group has hitherto been spoken 
of as if the form of the group was unaltered, this is by no means 
the case as a rule, 

In the mathematical investigation it was assumed that the 
motion of the particies U circular ; this, however, cannot be the 
case when the succeeding waves differ in size by a sensible quan- 
tity, and hence in this case the form of the group caunot be 
permanent. And it may be further shown that as a small group 
proceeds, the number of waves which compose it will continually 
increase, until the gradation becomes indefinitely small ; and 
this 15 exactly what is observed, whether on water or on the 
strings. 

So far as we have considered deep water, when the water 
is shallow compared with the length of the waves, the results 
are modified, but in this case the results as observed are strictly 
in accordance with the theory. 

According to Lhl% as waves enter shallow water the motion of 
the particles becomes elliptical, the eccentricity depending on 
the shallowness of the water , and it may be shown that under 
these circumstances the rate at which energy is transmitted is 
increased, until when the elliptic paths approach to straight 
lines the whole energy is transmitted, and consequently it follows 
that the rates of the speed of the groups to the speed of the waves 
will increase as the water becomes shallower, until they are sensibly 
the same. In which case only the groups of waves are perma- 
nent, and Mr Scott Russell’s solitary wave is possible. Besides 
the explanation thus given of these various phenomena, it appears 
that we have here a means of making some important venfica- 
tions uf the assumptions on which the wave theory is based ; 
for the relative spe^ of the groups and the waves which com- 
pose them affords a criterion as to whether or not the particles 
move in circles. 

SECTION D.— Biology. 

Department of Anthropology. 

Address by Francis Galton, F.R.S. 

Permit me to say a few words of personal explanation to 
account for the form of the address I am about to offer. It has been 
the custom of my predecessors to give an account of recent pro- 
ceeduigs in anthropology, and to touch on many branches of that 
wide subject But I am at this moment unprepared to fpilow 
their example with the completeness 1 should desire and you 
have a right to expect, owing suddenness with which 1 

have been called upon to occupy Ihis chair. I had indeed the 
honour of being nominated to the post last spring, but circum- 
stances arising which msde it highly probable that 1 should be 
prevented from attending this xoeeting, 1 was compelled to ask 
to be superseded. New airangemenU were then mode by the 
Councilf and 1 thon^t no more about the matter. However, 
at the lost moment, the accomplished ethnologLit who otherwise 
would have presided over you was ^ himself debarred by ilincss 
from attending, and the original plan bad to be reverted to. 

Under these circumstances 1 thought it best to deport some- 
what from the usual form of addresses, and to confine myself to 
certain topics with which 1 happen to have been recently 
engaged, even at the juk of incurring the charge of submiiiing 
to you a memoir rather than on address. 

I propm to speak of the study of those gnmpB of oien who 
oro sufficiently iliniJar in their mentU characters or in their 
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pb/iionomyp or in both, to admit of clusiAcation ; and I'espe- 
Liaily dcBire to show that many methods exist of pursuing the 
inquiry m a strictly scientific mannerp although it has hitherto 
been (oo often conducted with exiTeme laxity. 

The types of character of which. I speak are such as those 
described by Theophrastus, La Bruycrc, and others, or such as 
may be re^d of m ordinary literature and are universally recog- 
nised as being exceedingly true to nature There are no wanhicr 
rofessors of this branch of anthropology iban the wnters of ine 
igher works of hction, who arc ever on the watch to discruni- 
nate varieties of character, and who have the art of describing 
them. It would, I think, be a valuable service to anthropology 
if some person well ver'ied in literature were to compile a votiime 
of extracts from novels and plays that should lll^^lratc the pre- 
valent types of human character and temperament. Wliat, 
however, 1 especially wish to point out is, that it has of late 
years become possible to pursue an Inquiry into certain funda- 
mental qualities of the mind by the aid of exact measurements. 
Most ol you are aware of the recent progiess of what has been 
termed psycho-physic", or the science of subjecting mental pro- 
cesses to physical measurements and to physical laws I do not 
now propo-c to speak of the laws thit have been deduced, such 
aa that which is known by the name of Fechner, and its 
numerous ofT^hoo's, including the law of fatigue, but t will briefly 
allude to a few instances of measurement of mental processes, 
merely to recall them to your memoTy They will show what I 
desire to liy stress upon, that the very foundatiuns of the 
differences between the mental qualitu's of man and man admit 
of being gauged by a scale of inches and a cluck. 

Take, for example, ihe rate at which a sensation or a volition 
travels along the nerves, which has been the subject of numerous 
beauti'ul experiments We now know that it is far from Inst.in- 
taneous, having mrleed no higher velocity than that of a railway 
express train. 'I his slowness of pace, speaking relatively to the 
requirements that the nerves have to fulfil, is quite sufllcient to 
account for the fact that very small animals arc quicker than 
very large ones in evading rapid blows, and for the other fact 
that the eye and the ear are situated in almost all animals iii the 
head, m order that as luile time as possible should be lost on 
the road, in transmuting their impres:>i(ins to the brain Now 
the velocity of the complete process of to and fro nerve trans- 
rauHon in persons of different temperaments has not been yet 
ascertained with ihe desired precision Such difference as there 
may be is obviously a fundamental chaiaclcnstic and one that 
well deserves careful examination I may take this opportunity 
of suggesting a simple inquiry that would throw much light on 
the degree in which its velocity vanes in different persons, and 
how far It IS correlated with temperament and external phy&icaV 
characteristics. Before 1 describe the inquiry 1 suggest, aiii 
towards which I have already collected a few data, it is necessary 
that I should explain the meaning of a term m common u^e 
among astronomers, namely, "personal equation.” It is a well 
known fact that different observers make different esUniatcs of 
the exact moment of the occurrence of any event. There is a 
common astronomical observation, m which the moment has to 
be recorded at which a star that is travelling athwart the held of 
view of a fixed telescope, crosses the fine vertical wire by which 
that held of view is intersected In making this observation it 
IS found that some observers are over sanguine and anticipate 
the event, while others are sluggish and allow the event to pass 
by before they succeed in noting it This is by no means the 
effect of inexperience or maladroitnes«;, but it is a perbistent 
characteristic of each individual, however practised in the art of 
making obeervatiuns or however attentive he may be. The dif- 
ference between the iimc of*a man’s noting the event and that of 
Its actual occurrence is called his personal equation It remains 
curiously conatani in every case for buccesbive years, it is carefully 
aacei tamed for every assistant in every observatory, 11 is puldished 
along with his observations, and is applied to them just as a 
conection would be applied to measurementa made by a fuot- 
lule, that waa known to be too long or too abort by some definite 
amount. Therefore the magnitude of a man's personal equation 
indicatea a very fundamental peculiarity of his constitution ; and 
the inquiry I would auggeat, is lo make a comparison of the ag^e, 
height, weight, colour uT hair and eyes, and temperament (so Tar 
as It may admit of dehnicion) m each obaerver m the various 
observatories at home and abroad, with the amount of his per- 
booml equation. We should thur learn how far the more obvious 
physical characterialica may be correlated with certain mental 
oneSf and we should perhaps obtain a more predie scale of 
temperaments than we have at present. 


Another subject of exact measurement is the time occupied in 
forming an elementary judgment If a simple signal be suddenly 
shown, and if the ol:rserver presies a slop as quickly as he can 
when he secs it, some Utile time will certainly be lost, owing to 
delay in nerve transmission and to the sluggishness of the 
mechanical apparatus. In making experiments on the rate of 
judgment, the amount of this interval is hr^t ascertained Then 
the observer prepares himself for the exhibition of a signal that 
may be cither black or while, but he is Icfr ignorant which of the 
two it will be lie is to press a slop with his right hand in 
the first event, and another stop with his left hand in the 
second one The trial is then made, and a mudi longer interval 
13 found to have elapsed between the enlubition ol ihe alternative 
signal, and the record of it, than had elapsed when a simple 
signal was used. There has been hcisitition and delay in short, 
the simplcist act of judgment is found to consume a defuute lime. 
It IS obvious that here, again, we have means of a'lLrrtaining 
differences in the rapidity of forming elementary judgments and 
of classifying individuals accordingly 

It would be easy to pursue the subject of the measurement of 
mental qualities to considerable lengdi, by desciibing niher kinds 
of experiment, for they-are numerous and vanrd Among these 
is the plan of Prof Jevons of sudden y cxhibning an unknown 
number of lieaiis 111 a box, and requiring an csomate of their 
number to be immediately called out A comparison of the 
ealimate with the fact, in a large number of Iruh, brought out 
a very interesting scale of the accur.'icy of sucli estimites, which 
would of course vary in different individuals, and iniglit be used 
03 a means of classification I can imagine few greater services 
to anthropology than the collection of the various experiments 
that have been imagined to tlcIucc ihc faculiies of the mind lo 
exact measurement. They have engaged the allcntion of the 
highest philosophers, hut have never, to far as I am aware, been 
brought compendiously together, and have ceiiainly not been 
introduced, as they deserve, to general notice 

Wherever we arc able to perceive differences by inter-com- 
parison, we may reasonably hope that we may al some future 
time succeed in submUtmg those differences to mcabureraent 
The history of science is the hialory of such tnumphs. I will 
ask your atleiUion to a very notable instance oi this, namely, 
that of the establishment of the scale of the thermometer You 
are aware that the possibility of making a standard ihermometnc 
scale wholly depends upon that of dtierminkiig two lixed points 
of temperature, the interval between them being giaduated into 
a scale of equal parts 7 licsc points are, 1 need hardly say, the 
temperatures of freezing and of bulling water respectively. On 
this basis wc are able to record temperature with minute accu- 
racy, and the power of doing so has been one of the most 
important aids to physics and chemistry as well as to other 
branches of investigation. We have been so accustomed, from 
our childhood, to hear of degrees uf temperature, and our sciea- 
tific knowledge is so largely based upon exact thermometne 
measurement, that wc cannot easily realise the stale of science 
when ihe thermometer, as wc now use it, was unknown. Yet 
such wiB the condition of affairs bo recently as two hundred 
years ago, or thereabouts The invention of the thermometer, 
in its present complete form, was lirgely due to Boyle, and I 
hnd m his "Memoirs” (London, 1 772, vol vi p. 403) a letter 
that cannot fail to interest us, since it well expresses ilie need of 
exact measurement that was then felt vn a parucul^r case, where 
It was soon eminently well supplied, and therefore encourages 
hope that our present need^ as anthropologists may hereafter, in 
some way or other, be equally well satisfied 7 he letter is from 
Dr John BeaJe, a great inend and coricspondent of Boyle, and 
IS dated February, 1663 He says m it — 

"I see by Ecvcral of my own therinometers that the glass- 
men. are by you so well instructed to mike ilic stems in equal 
proponions, that if we could name some degree*, ... we 
might by the proportions of the glass make our discourses intel- 
ligible in mentioning what degrers of cold our greatest frosts 
do produce. ... If we can discourse of heal and cold in 
their several degrees, so aa we may signify the same intelligibly, 
... it is more than our fore 1 at hers have taught us to do 
hitherto. ’* 

I'hc principal expreriments by which the mental faculties may 
be measured require, unfortunately for us, raihtr costly and,deli- 
cale apparatus, and until physiological laboraiotiea are more 
numerous than at present, we can Hardly expect that they will 
be pursued by iifany persons 

Let DOW suppose that, by one or more of the methods I 
have described or alluded to, we have succeeded in obtaining a 
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gioup of persoriB rcBcmblm^ one another in some mental quality, 1 
and that we debirc lo deLermme the cxtenml physLcal chaiac- 
tcriaticB and features moat aemmonly ABsociated with it. 1 have 
nothing new to i>ay as regards the usual anthropometric 
measurements, but 1 wish to speak of the great convenience of 
photographs in conveying those subtle but clearly visible 
peculiariues of outline which almost elude meosureiuetit. It u 
slionge that no use is made of pholoGraphy to obtain careful 
studies of the head and features No single view can pos- 
sibly exhibit the whole of a solid, but we require for ‘that 
purpose views to be taken from three points at right 
angles to one another. Just as the architect requires to 
know the elevation, side view, and plan of a house, so the 
anthropologist ought to have the full face, prohle, and view 
of the head from above of the individual whose features he is 
studying 

It might be a great convenience, when numerous portraits 
lave 10 be rapidly and inexpensively taken for the purpose of 
anthropological sludies, to arrange a solid framework supporting 
three iiiinurb, that shall afford the views of which I liavc been 
speaking, by reflection, at the same moment that the direct 
picLuie of the siUer is taken He would present a three-quarter 
Joce to the camera for the direct picture, one adjacent iniiror 
would reflect in') profde towards il, another on the opposite side 
would reflect his full face, and a third sloping over liim would 
reflect the head as seen from above, Alt the reflected images 
would lie at the same optical distance from the camera, and 
would, therefore, be on the same scale, but they woul<l be on a 
hoiiiewhat smaller scale than the picture taken directly The 
lebuit would be an ordinary photographic picture oJ the sitter 
surrounded by three different views of his head. Scales of inches 
attached to the framework would appear in the picture and give 
ibc means of exact measurement. 

Having obtained dro wings or photographs of several persons 
alike in most respects, but differing m minor detads, what sure 
method u there of extracting the typical characlcustics fium 
them 7 I may mcnlion a plan w hich had occurred both lo Mr 
Herbert Spencer and myself, the principle of which is to super- 
impose optically the vaiious drawings and to accept the aggre- 

S ace result Mr. Spencer suggested to me m conversation that 

le drawings reduced lo the same scale might be traced on 
separate pieces of transparent paper and secured one upon 
another, and then held between the eye and the bght I have 
atiempled this with some success My own idea was to throw 
faint images of the several portraiU, in succession, upon the 
same seiibitised photographic plate. I may add that it is per- 
fectly easy to superimpuse optically two portraits by means of a 
stereoscope, and that a person who is used to handle instruments 
will End a common double eye-glass filted with stereoscopic 
lenses to be almost as effectual and far handier than the boxes 
sold ID shops 

Ju illustration of what I have said about photographic 
portraits, I will allude Lo some recent experiences of my own in 
a subject that 1 have still under consideiaiiun. In previous 
pubbcatioJls 1 have treated of men who have been the glory of 
mankiud, 1 would now coll your attention to those who are Us 
disgrace The particular group of men I have in view are the 
cnminals of England, who have been condemned to long terms 
of penal servitude for various heinous offences 

It IS needless to enlarge on the obvious fact that many persons 
have become convicts who, if they bod been afforded the average 
chances of doing well, would have lived up to a fair standard of 
virtue. Neither need X enlarge on the other equally obvious 
Jact, that a very large number of men escape crimmal punish- 
ment, who in reality deserve it quite os much os an average 
convict. Making every allowance for these two dements of 
UDCcitainty, no reasonable man can entertain a doubt that the con- 
vict class in dudes a large proportion of consummate scoundrels, 
and that we ai e entitled to expect to End in any large bodv of 
convicts a prevalence of the truly criminal chaEaclUCics, wnat- 
cver these may be 

Crlminaliiy, though not very vanous In its development, b 
extremely complex m its origin 1 nevertheless, certain general 
conclusions are arrived at by the best writers on the subject, 
among whom 1 would certainly rank Prosper Despine The 
Ideal criminal has three peculiaiities of character j hisconscKnce 
is almiMi dtflcient, his lastmcts are vicious, and his power of 
self-control u very weak. As a consequence of all this, he usually 
detests conUiiuDus labour. This statement applies to the criminal 
clasoa generally, the special conditions that determine the 
deaciipUoa of crime being the character of the iDStlncLs , and 


the fact of the absence of self-control bemg due to ungorem- 
ablc tamper, or to passion, or to mere imbe^lty. 

The deEciency of conscience in criminals, os shown by the 
absence of genuine remorse for their guilt, appears to astonish 
all who hist become familiar with the detdls of prison life. 
Scenes of heartrending despair are hardly ever witnessed among 
prisoners ; their sleep is broken by no uneasy dreams— on the 
contrary, it is easy and sound , they have also excellent appetites. 
Hut hypocrisy is a very common vice , and all my information 
agrees in one purtimlar, as to the Utter untiuth fulness of 
Ciiminals, however plausible their Btalcmsnts may appear to be. 

The subject of vicious instincts is a very large one , we must 
guard ourselves against looking upon them os pervenioHB, 
inasmuch as they may be strictly m accordance with the healthy 
nature of the man, and, hein|^ transmissible by inheritance, may 
become the normal characteristics of a healthy race, just as the 
sheep-dog, the retriever, ihe pointer, and the bull-dog have their 
several instincts There can be no greater popular error than the 
supposition that natural instinct is a perfectly trustworthy guide, 
for there arc striking contradictions to such an opinion in 
individuals of every description of animal All that we aie 
entitled to say is, that the prevalent mstmets of each race are 
trustworthy, not those of every individual A niau who is 
counted as an atrocious criminal by society, and is punished as such 
by the law, m.iy nevertheless have acted in strict accordance with 
his instincts The ideal cnminsl is deflcient in quoliliea that 
oppose his VICIOUS instincts ; he has ncuher the natural regard 
for others which lies .it the base of conscience, nor has he 
sufllcient self-control to enable him to consider his own selfish 
interests in the Jong run. He cannot be preserved from criminal 
misadventure, either by altruistic or by intelligently egoistic 
sentiments. 

It becomes an interesting question to know how far these 
peculiarities may be correlated with physical characteristics and 
features Through the cordial and ready assistance of Sir 
Edmund Du Cane, the Surveyor-General of Prisons, who has 
hiOLscIf contributed a valuable memoir lo the Social Science 
Congress on the subject, I was enabled to examine the many 
thousand photographs of cnmiuals that are preserved for 
purposes of identiEcation at the Home Office, to visit prisoDS 
and confer with the authorities, and lastly to procure for my oun 
private staUitical inquiries a large number of copies of photo- 
graphs of heinous cnminals. 1 may as well say, that 1 begged 
that the photographs should be furnished me without any names 
attached to them, but simply classiEed m lliree groups according 
to the nature of (the enme. The Erst group mcluded murder, 
manslaughter, and burglary , the second group included felony 
and forgery , and the third group referred to sexual enmes, 
The photographs were of criminals who hod been sentenced to 
long terms of penal servitude. 

By familiansing myself with the collection, and continually 
sorting the photographs in tentative ways, certain natural closseii 
began to appear, some of which ore exceedingly well marked. 
It was also very evident that the three groups of criminals con- 
tributed in very different proportions to the diEerent physiognomic 
classes 

This 15 not the place to go further into details indeed my 
inquiry is far from complete. I merely quote my experiences in 
order lo show the way in which questions of character, phy- 
siognomy, and temperament admit of being scientifically 
approached, and to give an instance of the helpfulness of pho- 
tography. If 1 had had the proEles and the shape of the head 
as seen from above, my results would have been much more 
instructive Thus, to take a single instance, 1 have seen many 
pencil studies m outline of selected criminal faces drawn by Dr. 
Clarke, the accomplished and zealous medical oiEcer of Penton- 
ville Prison , and in these sketches a certain very cbaractenstic 
proEle seemed to me conspicuously prevalent 1 should have 
been very glad of pholo^phs to corroborate this. So, again, 
if 1 had had photographic views of the head taken from above. 
I could have tested, among other matters, the truth of FioE 
Benedict's assertion about the aboormally small size of the back 
of the head m cnminals 

I have thus far spoken of the charocten and physiognomy ot 
well-marked vaneties of men : the anthropologist has next to 
consider the life history of those varieties, and especially their 
tendency to perpetuate themselves, whether to displace other 
varieties and to spread, or else to die out. In illustradon of 
this, 1 will proceed with what appears to be the history of the 
criminal class. Its Mrpetnatlon by heredity is a question that 
deserves more carefuiinvesligatum than it hu leceived, but it u 
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on many accounti more difficult to ^pple with than it may at 
hral flight appear to be, The vagrant habiu of the criminal 
clasaea, their illegitimalc unions and extreme untruthAilness, are 
among the dlificuUiea. It is, however, easy to show that the 
criminal nature tends to be mhented while, on the other hand, it 
IS impossible that women who spend a large portion of the best 
years of their lives ui prison can contribute many children to the 
population. The true state of the case appears to be that the 
criminal population receives steady accessions from classes who, 
without having stronglv marked criminal natures, do nevertheless 
belong to a type of numaDity that is exceedingly ill-suited to 
play a respectable part in our modem civilisation, though they 
are welb suited to flourish under ha If- savage condition a, being 
naturally both healthy and prolific. These persona are apt to go 
to the bad ; their daughters consort with criminals and become the 
arents of criminals, An extraordinary example nf this is given 
y the history of the infamous Jukes family in America, whose 
pedigree has been made out with extraordinary care, during no 
less than seven generations, and is the subject of an elaborate 
memoir printed in the thirty-first annual report of the Prison 
Association of New York, 1876 It mcluden no Jess than 540 
individuals of Jukes blood, among whom the number of persons 
who degraded into criminality, pauperism, or disease, is frightful 
Lo conlemjplatc. 

It IS difficult lo summarise the results in a few plain figures, 
but I will state those respecting the fifth generation, through the 
eldest of the five prolific dau^ters of the man who is the 
common ancestor of the race. The total number of the^ie was 
103, of whom thirty-eight came through an illegitimate grand- 
daughter, and eighty-fivc through legitimate grandchildren, Out 
of the thirty-cighij sixteen have been m gaol, six of them for 
heinous offences, one of these having been commited no less than 
nine times ; eleven others were paupers or led openly disre- 
putable lives ; four were notonously intemperate , the history of 
three had not been traced, and only four were known to have 
dune well. The great majority of llie women consorted with 
criminals. As to the 85 legitimate descendants, they were less 
flagrantly bad, for only five of them liad been in gaol and only 
thirteen others had been paupers, Now the ance&tor of all this 
mischief, who was bom about the year 1730, is described as 
having been a hunter and a fisher, a jolly companionable man, 
averse to steady labour^ working hard and idling by turns, and 
who had numerous illegiLimate children, whose issue has not 
been traced lie was, m fact, a somewhat good specimen of a 
half-savage, without any seriously criminal instincts The girls 
were apparently attractive, marrymg early and sometimes not 
badly , but the gipsy-like character of the race was unsuiled to 
success in a civilised country. So the descendants went to the 
had, and the hereditary moral weaknesses they may have had 
rose to the sutface and worked their mischief without a check 
Cohabiting with criminals and being extremely prolific, the result 
was the production of a stock exceeding 500 m number, of a 
prevalent criminal type. Through disease and intemperance the 
breed is now rapidly diminishing , the iniant mortality has of late 
been horrible among them, but fortunately the women of the 
present generation bear usually but few cliddrcn, and many of 
them are altogether childless. 

This IS not ihe place to go further into details. I have alluded 
to the Jukes family m order to show what extremely important 
topics he open to inquiry in a single branch of anthropological 
research and Lo stimulate others lo follow it out Ihere can be 
no more interesting subject to us than the quality of the stock of 
our countrymen and of the human race generaliy, and there can 
be no more worthy inquiry than that which leads to an expla- 
nation of the conditions under which it deteriorates or improves. 


SECTION G — Mechanical Science. 

The following is an abstract of the address of the pre- 
oident, Mr. E. Woods, C.K. — The president selected the 
question of railway brakes os his topic. He said that 
the provision of adequate brake power to control trains was 
a subject which had latterly muen engaged the attention of 
railway companies and of the Government. In the summer 
of 1S74 a Eoyol Commission was appointed Lo inquire 
into the causes of accidents on railways, and the possi- 
bility of removing them by fuitl^er legislation. One branch of 
the Inquliy natuwly led to the consideration of accidents caused 
by collision ; and it appeared from the evidence taken before 
the Commiuioneia that Iruns vtfere generally provided with 


inauflicient controlling power, and that the distance within which, 
when running at high speed, they could be stopped by the brake 
ordinarily in use had not been ascertained with any approach to 
accuracy. It was under these circumstances that the Commis- 
sioners applied to the railway companies to uistinite a deflmte 
senes of experiments to lest the value of hand -brakes, and the 
eflect of various syste ms of cooLinuous brakea In coaiuactioa 
with Col. Inglia, R E , he was intrusted by the Commiasionera 
with the supervision of the experiments, to the satisfactory 
conduct of which the railway companies contributed in the most 
liberal manner With few exceptions, and up to a compara- 
tively recent period, the companies had remained content with 
the brake ajiphances which were common forty yean ago. 
These, no doubt, were sullicient to control the trams in those 
early days, few as they were in number, and limited m weight 
and spe^ The brakes were applied separately, and by hand- 
power, always to the tender, and usually to some few of the 
carnages and to the guard’s van or vans, if such accompanied 
the tram. As long ago as 1S58 the Board of Trade called the 
special attention of the rad way companies to the fact that the 
amount of brake power then habitually applied was insufficient 
to prevent frequent accidents occurring from collibions, many of 
which they considered might be averted. Particular reference was 
made to two systems which had come into daily use on the East 
Lancashire and the L.-incashire and Yorkshire railways, namely, the 
brakes of Nc wall and of Fay, by means of which trams of ninety to 
100 tons weight, running rdly miles an hour, cuuld be effectually 
controlled by driver or guard, even when proceeding down sleep 
inclines, and brought up within a moderate distance. It was 
certainly matter for surprise, seeing the advantage of continuous 
brakes, that the radway companies should have so long tolerated 
the old system, and been so slow to adopt a method which, 
instead ol being dependent for its due action on the attention of 
several persons, was effectually placed under the coiilrol of one. 
This Icluargy prevailed, too, throughout a period when increased 
speed had come to be demanded, when augmenting traffic required 
heavier trains, and when, consequently, more ponderoua and 
powerful engvncB had to be u^ed — circumiilancca which ought to 
have induced the companies to elTcct simultaneoubly a reaidjusl- 
ment of their brake appliances After the year 1850 many 
attempts were made to supersede the ordinary type of brake, 
some ol the brakes mtroduced being ieU’actmg and put into 
operation by the momentum of the train, while othem acted as 
sledges or shoes* None, however, proved successful. The 
continuous breaks of Newall and Fay simply, involved a wider 
distribution of power over the different vehicles of the tram, and 
gave the means of applying that power by one, or, at most, two 
attendants It wax in that direction that the mgeniuty of In- 
vcnlors had recenily been turned, and there were now several 
systems of continuous brakes in successful working on the lead- 
ing railways, each claiming some special advantages over its rivals, 
whether ai more simple in construction, less expensive m 
cation, or effecting more complete control of the train. Tke 
Royal Commissioners desired that attention should be pnmanly 
directed 10 the following points ; — I Tlie dtstances ^ithm 
wh ch trams running at various speeds could be stopped by the 
system of brakes in ordinary use on the different lines 
of the United Kingdom ; (2) what results could be obtained by 
the additional application of brake power ; and (3) how far a 
very large amount of br.ike power could be suddenly resorted to 
with safety m heavy trams running at high specu For the 
purpose of the ej^enments a portion of tbe Notiinghaa. and 
Lincoln branch of the Midland Railway was selected os offeiing 
a piece of line comparatively level and free from any sharp 
curves. Six companies furnished eight complete trams, which 
represented as many systems of continuous brakes comprehended 
infour classes, namely, (l) Clarke's and Webb's and Fay's brakes, 
applied by ordinary mechanical gear ; (a) Smith’s and Westing- 
house’s vacuum brakes, actuated by atmospheric pressure pro- 
duced by exhaustion of air, (3) WesQnghouse^s and Sie«l 
Mcliines^s air brakes , and (4) Clarke’s and Barker’s hydraulic 
brakes. The exi)erimenis extended over a week, and compnted 
several senes It was demonstrated that the Inclion of a com- 
plete train, m which the weight of the engine and tender conath- 
tuied, say one-fourth of the gross weight, inciuxlve of the 
atmospheric resistance it encountered in its course, was 42-IOOtlif 
per cent , or about 9^ lbs, per tort. This result confiriuad what 
long experience hod led them to antiapate* It waa ducorerad 
further that, on a level line, a train nmnlng at the mte of forty- 
five miles an hour could be stopped by hand brakes within 1,000 
yaidS| or, if at the rote of slaty miles, within 1,709 yori^ The 
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oeceiiity far Bome grtater control over fast passenger trains was 
thus rendered obviuiu. Through the want of a wger amount 
of brake power much time was lost on a journey, when the 
stoppages were frequent, the drivers being compelL^ to slacken 
speed at long distances from the stopping-places. It seemed, 
indeed, scarcely to admit of question that a system which 
was deemed necessary In special cases might be advantageously 
applicable in all cases ; that to render the rontrol of a tram 
complete, brakes should be applied to all, or nearly all, 
the wheels , and that, at least, the driver, if not the 
guards, should possess the power of promptly bringing 
the whole into action The truth of the principle was 

now very generally admitted by the leading companies, 
lome of whom had already adopted continuous brakes, while 
others were preparing to do so. Rather startling disparities 
were disclosed during the experiments. Some of the dispaniies 
were attributable to the contrivancea being of comparatively 
recent origin, but others were clearly owing to the principle upon 
which the action of the brake was founded. As between the 
air-preasure and the vacuum brakes there was a loss ot 6| 
seconds, which in a tram running sixty miles an hour was 
equivalent to i3o yards ndditiuiial space traversed m the stop 
Tnree of the experiments involved the applicaiiori of all availalilc 
power for stopping Sand was used, and was found to add 
sensibly to the stopping power. On an average it made an 
addition of 1 30 per cent to the retarding force otherwise brought 
into play. The trials proved in a very striking manner the 
great advantage of continuous brakes, fur even m their least 
effective form they afforded more than double the stopping 
power of the usual hand brakes, whibt m iheir most e/TecLive 
form the power was quadrupled He was of opinion that no 
system could be considered satisfactory which did not produce a 
retarding power of at least 8 to lo per cent of the entire weight 
of the train, in other words, a ])ower by which fast trams could 
be stopped in from one-third to one-fourth less time than at 
present Obviously the stopping distance was primarily in- 
fluenced by two considerations — (i) The length of the interval 
which elapsed between the brake being put into operation and 
itj taking an effective grip on the wheels , and (2) the amount 
of pressure brought Lo bear on each wheel, and the constancy or 
otherwise of the action after the blocks had gripped the wheels 
The unpleasant sensation often experienced during quick 
stoppages was produced by intermittent and htful action After 
the brakes had been made to bite the wheels their hold 
became relaxed, a slip took place, followed by successive 
bites and slips, the latter giving rise to sudden accelerations 
of speed. The action of a perfect brake should exactly resemble 
that which gravity would cause if an ascending incline of 
uniform gradient could be suddenly placed m front of the train 
to prevent its motion, Under suen conditions no inconvcoiencc 
or danger need be apprehended from the stoppage being accom- 
plished within even a shorter distance than any that was elfected 
during the experiments . A valuable addition] of power, under 
the immediate control of the driver, would be afforded by the 
fittiDg of brakes to the engine, and he was glad to find that the 
recommendation of the Royal Commissioners m this respect had 
met with prompt attention at the hands of ihe railway companies 
The qucbtiun of the best material for brake blocks had of late 
received a good deal of consideration, and it would seem that 
cast-iron, and even steel, was fast superseding wood It generally 
happened that wheeU did not become skidded until the speed of 
the tram had been materially reduced It seemed desirable, 
therefore, that for ordinal y stops the brake pressure should be 
applied so os to act just short of skidding llie wheels, the full 
skidding power being only used in cases of imminent danger 
The general adoption of an effective system of conL nuous br.ikes 
on carnages which had to run from one line to another would be 
productive of much advantage, for then, in breaking-up and re- 
making a tram at any junction station, ths carnages would be 
found ready-fitted with the requisite appliances for working If 
allied companira could only agree to adopt the same system, 
brake improvements would proceed with far greater rapidity than 
at present, and public convenience would thereby be promoted 
The time hod arrived not only when each system should be 
scrutinised and tested m the most complete manner, but when the 
companies should clearly set before ihemselves the conditions 
which a good continuous brake ought to supply. A study of 
the diflercDt methods which came under hia (the lecturer's) 
DOlice during the experiments pointed to the following 
considerations as necessary in view of the provision of 
perfect broke power for heavy fast tiaiiu . — 1, The brake 


power should be applied to all the wheels of all the 
vehicles throughout the train. 2. The power by which the 
blocks were forced upon the wheels should be adequate for skid- 
ding the wheels on the speed becuming moderately reduced. 
3 The driver should have the whole of the brake power com- 
pletely under his command, and be able to apply it at a moment's 
nonce, as he was the first person likely to diicover any obstruc- 
tion ahead, and was primarily responsible for the regard of the 
danger signals. He could thus stop the tram at once, and no 
time would be lost by his having to signal danger to the guard 
if. The guards should individually possess the like means of 
applying the continuous brake, so that they might be able to 
stop the train wilhuuc reference tu the driver, on an emergency 
which might mamreist iiself to them but not to him, such, for 
instance, as a broken axle, or a carnage getting off the line 

5 The power in hand should be so suscepiibic of modification 
that the dri\er should be able Lo apply a moderate amount only 
for effecling ordinary siops, while he kept in reserve a proper 
excess to be used only on emergencies, or on slippery rails. 

6 Full biake apphcaiion should not require more ihan a very 
moderate effort on the part of either driver or gusrJ. 7 The 
pressure should be steady, and distributed as equally as possible 
over all the wheels, and, with the intervention of some elastic 
medium, should act U|)oii the wheels in sulIl a way as to prevent 
too sudden stopping or the snapping of chains, which produced 
discomfort and inconvenience to ihe public H The machinery 
should he ofsmiple consti action, not likely soon Lo gel out of order, 
and admitting of being easily repaired 9 ludic.ilion should be 
constantly afforded to driver anti guirds that the brakes were ui 
pioper condition to work or otherwise 10 The power of 
working the Lender brakes and the van brakes by hand might be 
advantageously retained II The brakes should be self-acting 
111 case of the severance of the train 12. AuLumaLLC action 
being provided, means bliould be furnished the brake attendants 
for modifymg that action instantaneously, according to the cir- 
cumstanceA 111 which the tram might be placed after an accident 
13 It would be dangerous, and Uierefore unadvisable, to give to 
passengers any power over the brakes buch seemed to be the 
principal conditions necessary for realising the cuiicej'ition of a 
perfect brake — a brake which would constitute an invaluable 
instrument m contingences of almoist daily occurrence at some 
place or another m the great railway netwoik of the country 


REMARKABLE PLANTS 
in.— T he SKNsmvE Plant (Mimosa pudica). 

I N our ordinary popular conception of the difference 
between the two kingdoms into which the organic 
world 15 divided, we are apt to attribute to one a power 
of spontaneous motion dependent on the possession of a 
certain internal mental faculty to which we apply the 
term volunlaiy power ; while a similar property is not 
considered to be inherent in the members of the other 
kingdom. The most recent researches throw, to say t(ie 
least, considerable doubts on the universal applicability 
of this test to distinguiiih animals from plants. Now that 
the DesmidiCce and the OscilUtonea^ arc, by universal 
consent, relegated to the vegetable kingdom, and that 
many bodies described by Ehrenberg as animals ajre 
found to be particular stages m the life-history of certain 
vegetable organisms, this character seems but to follow 
in the wake of others which have one by one been aban- 
doned as absolute discriminating tests between the mem- 
bers of the two kingdoms. Among the more commonly- 
occurring and familiar movements of vegetable tissues, 
the dependence of which on external mechanical causes 
IS at present but imperfectly understood, are those mo- 
tions of the leaves and other parts of plants which are 
comprised under the common designation of Movements 
of Sensitiveness or lintabiluy. It has been well shown 
by Sachs ^ that these movements are of three different 
kinds, viz. . — 

1 Those periodic movements which are produced 
entirely by internal causes, without the co-operation 
of any considerable external Impulse of any kind, Such 
movements may be termed automatic or spontaneous^ 
> "Text-Book of BoUMy," Eiigluh edULoa, Book 111 , chap. j. 
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and are illustrated by the rhythmical movements of the 
small lateral leaflets of the trifoliolate leaf of the Indian 
" telefnraph-plant/^ Dismodtum gyrans. 

3. Those apparently spontaneous motions of leaves and 
petals which are due to alternattQHs in the intensity of 
light and heai^ and therefore obviously to external causes. 
It is motions of this kind which give rise to the varying 
diurnal and nocturnal position of the leaves of some 
plants, and to the closing of certain flowers in the 
evening or in wet weather 

3. Those movements of foliage-leaves, or in certain 
cases of organs belonging to the flower, which are due to 
sensitiveness to touch or concussion^ A familiar example 
of this class of movements is furnished by the well-known 
irntability of the leaves of the Sensitive Plant ; and it is 
to this class that we propose to confine our attention in 
the present paper. 

Two preliminary remarks may be made, which are 
applicable not only to the special class of movements now 


Senutlve Plant (Mimosa pudtcm^ D C}. 

under discuBsion, but also to the two others to which we 
have alluded above. All these three kinds of movements 
are manifested only when the parts in queslron are per- 
fectly mature, and when the peculiarity of their internal 
structure, which renders the phenomenon possible, is fully 
developed. In this respect they afford a remarkable contrast 
to another class of movements exhibited only when the part 
of the plant is in active .growth, of which we have illustra- 
tions in the singular phenomena of climbing stems and ten- 
drils described id detail by Darwin in his Movements and 
Habits of Climbing Plants." Another peculiarity common 
to all the three kmds of movements, and again distin- 
guishing them from the movements of climbing plants, 
18 that they belong entirely to the foliar or appendicular 
organs, i,#., leaves m the wide h^tanical sense, as includ- 
ing loliage-leaves, sepals, petafk, stamens, and carpels, 
and not in any case to axial structurea or stems and 
branches. 

With regard to the anatomical structure of the parts 


which exhibit the phenomena In question, it is seen that 
in almost all cases a mass of very aucculent parenchynu 
(small-celled cellular tissue), several layers of cells in 
thickness, envelopes an axial or central flbro-vasciilar 
bundle, or a few such bundles running parallel to one 
another, these bundles not being sufficiently ligniflcd to 
be hard, and therefore remaining flexible and extensible, 
and permitting the upward and downward flexions in 
which alone the movement generally consists ; the whole 
is enveloped by an only feebly developed epidermis. The 
best known lU jstrations of these movements are furnished 
by the two species of “ Sensitive Plant," Mimosa pudica 
and sensitwa^ but are also exhibited by the leaves of 
several other Mimosas^ and of species of Oxahs^ Robinia^ 
DesmanthuSf and Smiihiaj by the stamens of several 
species of Berbens and of many Composure, and by the 
stigmas of Mimulus^ Martypiia^ Goldfussta^ Stylidium^ 
and Megachnium The following account of the me- 
chanical forces which set in motion the phenomena in 
question is taken mainly from the very laborious re- 
searches of Pfeffer.^ 

The very succulent parenchyma is, when the plant is in 
active growth, always in a very turgid condition ; < e.^ the 
cells are absorbing sap freely through their permeable 
cell-walls by endosmotic force ; and in so doing tend to 
stretch the axial bundle, as well as the epidermis which 
presents an opposing resistance. The sensitiveness or 
irntabihty resides entirely m the parenchyma, either on 
one or both sides of the flbro-vascular bundle, The irri- 
tability depends on a two-fold cause ; firstly, the paren- 
chymatous cells are perpetually absorbing water by en- 
dosmose, and thus placing the cell-walls in a state of 
tension ; and secondly, a slight impulse im- 
parted to the sensitive cells causes a portion 
of the absorbed fluid to be driven out 
through their cell- wall 5. The cause of the 
movement itself is believed by Pfefler to be 
this . that at the moment when the turgid 
cells are giving off water, the elasticity of 
their tense cell-walls comes into play, causing 
them to contract in proportion to the 
amount of water expelled. Inasmuch as this 
water escapes into the intercellular spaces of 
the sensitive tissue, and from thence is 
partially transferred to other non-sensitive 
portions of the plant, the sensitive tissue 
decreases in volume, while the non-sensitive 
ortion in some other part of the organ 
ecomes correspondingry expanded, the 
epidermis of the sensiiive portion at the 
same time contracting from its elasticity. 
This side therefore becomes concave, the 
other convex ; and the sensitive organ in 
consequence bends, carrying with it what- 
ever other organs it may bear, which there- 
fore rise or fall according as the concavity of 
the curvature is on the upper or under side of the organ. 
Immediately after this has taken place the organ is no 
longer sensitive, the flaccid cells having loo little turgidity 
to allow of the escape of any more water. But after a 
short time they again absorb water ; their turgidity in- 
creases ; their cell- walls become again stretched or tense ; 
and the previous sensitive condition, as well as the original 
position of the parts, 'is again restored. 

The foilowmg is Sachs' and Ffefrer's description of the 
anatomy of one of the common Sensitive Plants, Mimosa 
pudica^ The leaf is bi-pinnate, consisting of a petiole 
from 4 to 6 centimetres long, with two pairs of secondary 
petioles 4 to 5 cm, in length, and on each of these from 
Afteen to twenty pairs of leaflets 5 to 10 miUimetiea long 
and r5 to 2 mnu broad. All these parts are connected 
with one another by the contractile organs desenbed 
above ; every leaflet is immediately attached to the rachis 
by su^ an organ from 0*4 to 0*6 mm. long, and this 

‘ Pfeffer, Phyiiologi^e Unterfiichunienp LelpE’tr, ityj 
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again to the primary petiole by another similar organ 
from 2 to 3 mm long and about 1 mm thiclc. The base 
of the petiole itself is transformed into a nearly cylindri- 
cal contractile organ or pulvinus/' 4 to 5 mm. long and 
2 to 2 5 mm thick, furnished, like those of the secondary 
petioles, with a number of long stiff hairs on the under 
side, the upper side being only slightly hairy or entirely 
glabrous. The pulvinus consists of a succulent paren- 
chymatous tissue of the kind already described The 
cells of the under side are thin-walled, those of the upper 
side have walls about three times as thick. Each cell 
contains a moderate quantity of protoplasm, a nucleus, 
small grains of chlorophyll, starch, and, in addition, a 
large globular drop consisting of a concentrated solution 
of tannin surrounded by a pellicle. 

A somewhat slight concussion of the whole plant causes 
the contractile organs of the primary petioles of all the 
leaves to curve downwards, those of the secondary petioles 
forwards, there of the leaflets forwards and upwards, 
closing like the wings of a butterfly at rest After irrita- 
tion the pulvinus is flaccid, and more flexible than before. 
A light touch on the hairs on the under side of the 
pulvinus of the primary and secondary petioles is suffi- 
cient to produce the movement ; in those of the leaflets 
the lightest touch on the glabrous upper side When 
the temperature is high and the air very damp, the 
irritability is much greater, and any local irritation incites 
movements in the neighbouring organs, often in all the 
leaves of a plant, a phenomenon which has been termed 
“ conduction of irritation " If one of the uppermost 
leaflets is cut off by a pair of scissors, or its 
pulvinus touched, or if it is placed m the focus of 
a burning-glass, the irritation immediately takes place, 
and this irritation is communicated to the next lower pair 
of leaflets, and in succession to those at a greater distance , 
after a short time the leaflets of an adjoining secondary 
petiole begin to fold together from below upwards, and the 
same with the other secondary petioles ; Anally, and 
often after a considerable time, the primary petiole bends 
downwards ; the phenomenon is then conducted to the 
primary petiole of the next leaf below, as well as lo the 
next one above. It sometimes happens, however, that 
particular parts appear to be less susceptible, and do not 
display the phenomena in question until after they have 
been once passed by If the plant is left to itself, the 
leaflets aj^ain expand, and the petioles reassume their 
erect position after a few minutes ; the contractile organs 
are then again irritable 

That the phenomena of irritability are connected with 
a displacement of water from the succulent tissue and ns 
replacement by air, is shown by ihc evident and imme- 
diate change in colour , the expulsion of the air from the 
intercellular spaces and its replacement by water causes 
the whole organ to assume a darker colour. If, more- 
over, one of the large contractile organs is cut or 
punctured, a drop of water immediately escapes from ir, 
and if placed in water it again absorbs it eagerly. A 
vanety of experiments by Sachs, Pfeffer, and Drucke also 
appear to prove conclusively that the sensitiveness resides 
in the under, and not in the upper side of the organ 

Mbth regard to external conditions which interfere with 
the sensitiveness of the leaves of Mimosa, they become 
rigid or insensitive from cold when, the conditions being 
otherwise favourable, the temperature of the surrounding 
air remains for some hours below 15° C. (59“ F.) ; the 
lower the temperature falls below this point, the more 
quickly does the rigidity set in. With regard to the upper 
limit, the leaves of the sensitive plant become rigid within 
an hour m damp air of 40“ C. (104'’ F.), within half an 
hour in air of 45° C (113° F.), in a few minutes in air of 
49"' or 50® C. (122° F.) In water the rigidity from cold 
Bets in at a higher temperature, viz., in a quarter of an 
hour between 16° and 17° C. (6a° F), and the rigidity 
from beat at a lower temperature than in air, viz , in a 


quarter of an hour, between 36* and 40“ C. A plant im- 
mersed in water of from 19“ to 2i'’'5 C. remaina sensitive 
for eighteen hours or more. The maximum degree of 
sensitiveness appears to be reached at 30® C (86® C.), at 
which temperature the plant is so sensitive that the move- 
ment IS communicated to a number of leaflets almost 
simultaneously During the rigidity from heat, whether 
in air or walcr, the leaflets are closed, as after irntation, 
but the petiole is erect, and when irritated, turns down- 
wards. 

If placed in the dark, the irritability to touch is not 
at first affected, but disappears completely if the dark- 
ness lasts for a day or more ; when again exposed to 
light, the sensitiveness is restored after some hours The 
position of the parts is, however, very different from that 
in the insensitive condition caused by heat ; the leaflets 
remain quite expanded, but the secondary petioles are 
directed downwards, and the primary petiole nearly hori- 
zontal. The same effects are caused, Ihough in a less 
degree, when the supply of light is defective. M Paul 
Bert states that the irritability of the leaves of Mimosa 
is destroyed by placing the plant under a beM-glass of 
green glass almost as completely as if placed in the dark , 
the plants were entirely killed in twelve days under 
blackened, in sixteen days under green glass ; plants 
placed bene.ith white, red, yellow, violet, and blue glasses 
were still perfectly healthy and sensitive, though varying 
in the rapidity of their growth 

Drought also causes temporary rigidity. If a plant is 
left unwateicd for a considerable time, the sensitiveness 
of the leaves perceptibly diminishes with the increasing 
dryness, and an almost complete rigidity ensues, the 

f mmary petiole assuming a horizontal position, and the 
eaflets expanding ; watering the soil causes a return of 
the sensitiveness after two or three hours. 

The same effect is produced if respiration is prevented 
by exhausting ihe air. If a plant of Mimosa is placed 
under the receiver of an air-pump and the air gradually 
exhausted, the leaves first of all fold up, no doubt m con- 
sequence of the concussion , but the leaflets then expand, 
the petiole becomes erect, and, while the leaves assume 
the same position as after prolonged withdrawal of light, 
they now remain rigid, resuming their sensitiveness when 
again brought into the air 

Finally, with regard to the effect of poisonous sub- 
stances, J. B. Schnetzler has pointed out that the sub- 
stances which destroy the contractility of animal sarcode 
also destroy the irrHabiliLy of the leaves of Mtmoui and 
other sensitive organs of plants. Curare has no preju- 
dicial effect m either case, while nicotine, alcohol, and 
mineral acids destroy both The vapour of chloroform 
causes transitory rigidity either in the expanded or in the 
folded position resulting from irritation. 

The genus Mimosa is a very large one, forming, to- 
gether with Acacia, the greater part of the sub-order Mi- 
moscac of Leguminosx, and embracing about 2cx> species, 
natives mostly of tropical America, extending also south 
of the tropics, and into tropical Africa and the East Indies. 
They have definite stamens (not more than twice the 
number of petals), anthers not tipped by a gland, and a 
pod, the valves of which, when ripe, are either detached 
entire or break into transverse joints They are mostly 
herbs, under-shrubs, or climbers ; a few erect much- 
branched shrubs ; one or two trees ; a large number are 
spiny. It is only some of the species that are sensitive. 
M, sensitiva^ which is also grown in our greenhouses, 
differs from M. pudica m the leaves having only two pairs 
of pinns, and each pinna only two pairs of ovate leaf- 
lets, the inner leaflet of the lower pair being always very 
small, M albida^ another sensmve species occasionally 
Been in hothouses, has elegant flower-heads of a pale pink 
colour. Our illustration of M pUiiiia is taken, by per- 
mission of Messrs Longmans, from Thomtf's “Textbook 
of Botany^" English edition. A- W. B. 
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NOTES 

The health of M* Leverrier is so far restored as to enable him 
to stay at Dieppe during the bathing season. Learning that he 
intended to travel for his health, the new Minister of Public 
Instruction ' offered M. Levcmer a special credit for expenses, 
on the ground that "'it is the national Interest to preserve a 
man who is on honour to the nation.” 

The programme of excuniom of the French Association 
haa been published In the Havre papers. It includes visits to 
Fecamp, a town which is nch In memorials of William the 
Conqueror; to Villiers-iur-mer and TrouviUe, and to Balbec, 
Tancarville, and Ldlebonnc, where a Roman circus haa been 
discovered , a visit to Havre and vidnity, and an excursion 
to Rouen and a visit to its manufactures and monuments. 
In his inaugural speech M. Broca, the president, will deal 
with the same subject as Prof. Allen Thomson at Plymouth. 
We regret to state that M. Kuhleraan, who had been elected 
president for 187S at Clermont-Ferrand, has resigned. The 
Airsociation will have again to choose a president for 187B, and 
also for 1S79; the latter will act as vice-president next year. 
According to a decision agreed to last year, the 1878 meeting 
will take place at Versailles during the Inlernaiional Exhibition, 
the rules not allowing any meeting to be held in Pans. The 
organisation of that exceptional meeting, and the measures for 
the reception of foreign members and absociales, will require 
much consideration. 

The Denver Tn&utie of August 2 announces the arrival m that 
city of the Hayden scientific party, of which Dr. Hayden, Sir J. 
D. Hooker, Gen btrachey, and Prof. Asa Gray form part. 
Southern Colorado had been explored, and the mounlams above 
George-town and Berthoud's Pass, &c , were then to be visited, 
when the party were to move on to Utah, Nevada, and California. 

Prof, Wanklyn has been elected to the chair of Chemistry 
and Physics of St George’s Hospital, vacated by the death of 
Dr Noad, F R,S 

The oflicial paper of the French Republic has gazetted the 
organiiialion of the jury and the scheme fur distribution of awards 
for the forthcoming Universal Exhibition. Independently of works 
of art 100 great prizes and exceptional allocations in silver will be 
distributed by a special jury composed of the presidents of all 
the juries ; 1, 000 gold medals, 4 000 silver medals, 8,000 bronze 
medals, and 8,000 honourable mentions will be distributed by a 
number of class or sectional juries The juries will be appointed 
by the several Governments in proportion to the number of 
exhibitors. 

The Frt^onfiqteef htted up for the transportation of meat on 
the Tellier system with methyhc acid, has arrived at Havre, from 
Brazil, with Us cargo in an excellent state of preservation. It la 
stated that a banquet of the meat will be served during the 
forthcoming session of the French Association at Havre. 

Mr, G. S. Boulger, Professor of Natural History m the Ciren- 
cester College, reprints from the Procudings of the Cotteswold 
Naturalists' Field Club, a pamphlet entitled *' Notes Preliminary 
to a Proposed Flora of Gloucestershire. ” As the title implies, there 
is no attempt to arnve at an estimate of the vegetable productions 
of the county, and the publication would appear to have for its 
Tnain object the Inviting of information on the subject (addressed 
to Mr. Boulger at the Scientihc Club, Savile Row) from those 
who have in any way worked at its flora. 

The last Annual Report of the SiattlMlIpM Institution 
relating to the year 1875, contains snech of im- 

portance; The institution coAtinucs CD cany 00^"%^ admmhle 
ethdency its two great classes of operations — ist, those relating 
to the immediate objects of the bequest, via., the inmrte.^ and 


diffusion of knowledge through researches, pnbUcationa, and 
exchanges, and 2nd, those which pertain to the care and manage* 
ment of the Government collection in natural history and 
ethnology constitnbng the United States National Mnseum, of 
which the Institution is the custodian. Under the care of the 
inslUution this museum bids fair to become one of the flnest in 
the world. During 1S74 important meteorological researchea 
were undertaken by the Institution, and its publications embrace 
valuable works in nearly all departments of science. Among 
the papers printed os on Appendix to the present Report, are 
Arago's Eulogy of Volta, De Candolle's Probable Future- of 
the Human Race, Prof Prestwich's inaugural lecture on the 
Fast and Future of Geology (which appeared m Nature at the 
time), a paper on the Refraction of Sound, by Mr W. B. 
Taylor, a paper on an International Code of Ethnological 
Symbols, and Dr. Abbott's elaborate memoir on the Stone-Age 
In New Jersey. 

SuME ^of our readers may be interested to know that the 
Ipswich Museum, under the curatorship of Dr. Taylor, contains 
a very fine collection of crag fossils Prof. Ray Lankester, in a 
letter to a local paper, states his conviction, founded upon wide 
knowledge of .such collections, "That the combination of Mr. 
Canham's collection with the valuable and unique specimens 
already presented to the museum by Mr. Alderman Packard, 
when mayor*, and by other public-spintcd men, has rendered the 
collection of crag fossils, shells, teeth, bones, box-stones, and 
clay nodules, by a long way the most complete in existence. 1 
doubt,” Prof, Lankestcr says, "if any other town possesses — 
certainly no English town does — so complete and valuable a 
senes of specimens illustrative of iis local geology.” 

PetekmaNN’s Mitthtilungen for September will contain a map 
of conaiderabte interest at the present tune, but also of the 
highest permanent value, — is a map of the region between 
and mcluding Bulgaria, S.E. Servia, and the Balkans. This is 
the result of many journeys mad-.^ by the author, F. Kanitz, 
between the years i860 and 1675, and is accompanied with a 
detailed account of the results obtained. This same number 
will contain the conclusion of Gussfeldt’s travels in the Arabian 
Desert, and of Polakowsky’a paper on the Vegetation of Coata 
Rica. 

The Bulletin of the Paris Geographical Society for June con- 
tains a long paper by M. J. Dupqis on his jouroey in Yunnan. 

Col. Gordon, Governor-General of Upper Egypt, has made 
a contract with Messrs Yarrow and Co , of Poplar, for the con- 
struction of four veryjight draft steel steamers, for use on Lake 
Albert Nyanza, and for opening up the navij^alion of the rivers 
in Central Africa. These steamers will be earned on land on the 
backs of negroes ^^d consequently Messrs, Yarrow and Co. 
have to sub-divide the packages in such a manner that none shall 
exceed aoolb. weight It is estimated that no less than 4,000 
men will be employed for the porterage of these vessels. 

We have received No. 3 of Appalachia^ the journal of the 
Appalachian Mountain Club, which contains several papers of 
general interest. 

Stanford's library Map of Africa, originally constructed by 
the late A. Keith Johnston, and of which a Dew edition u jait 
out, is as fine r Bpecimcn of map construction as we have seen. 
The scale is so large as to admit of exhibittng minute features^ 
and the map not too large to be hung on a waU. It u brought 
up to the latest date, which is saying a great deal in respect of 
Africa, and BO far as we have tested it, shows every thing 
such a map ought to do. 

Oua agiicnltnral readers would do well lo piDcnre a circular 
issued by th^ Selence and Art Department, Sonlh KrnsiRgtqii, 
giving directloDB for the collection end forwarding collictions of 
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whear, barley, and Orita, the fiowth of 1877, required to show 
the vaTiBiions in qudjiry existing in these descriplionB of com 
according to the circuniElances and condiiiona influencing their 
growth. Such a collectum is important both from a practical 
and a i>cientiflc point of view. 

W£ have received a very Interesting catalogue of a collection 
of great ini crest to archsoLogials and collectora generally to be 
■old by Mr. Stevens, of King Street, Covent Garden, at the 
Alexandra Palace, on Tuesday and Wednesday next This » 
the collection known aa the Whitfield collection, containing 
many fine specimens of implements, weapons, ornaments, 
clothing, d:c,, from the South Sea Islands and other regions, as 
well as a number of natural history objects. Those of our 
readers wishing to form or to complete coUectians would do 
well to get a catalogue and atteod the sale 

Prof Piazzi Smyth, of the Royal Observatory, Edinburgh, 
writing to the Scotsman under date August 19, 4PM, states 
that m the twenty-seven hours elapsed since the 18th, at one 
o'clock P M , the amount of rainfall was 1 349 inch — a greater 
amount than has been registered at Edinburgh before, within the 
same length of lime, during the present year. ** Twice only, on 
January 1 and July 1 6, did the day’s record just nse above one 
inch , but euLh of those days was a Monday's record, summing 
up a fort) -eight hour, in place of the usual twenty-four hour, 
interval. On each of these occasions, however, of undoubtedly 
heavy rainfall, aa well as the present extra one, the direction of 
the wind wad cast That is not an ordinary direction from which 
Id expect rain, but when it does come from that quarter it has 
ihc characteristic, only recently aacertained, of producing a par- 
ticular bard in the prismatic spectrum of sky-light, by which its 
approach may often be usefully predicted, and by any and every 
private observer (or Lhemaelvcs, even in cases where the baro- 
melet may fail ” 

Among the subjects on which papers are to be read during 
the present session at the Bradford Scientific Association, are — 
On Colour, by Henry Pucklington , The Structure of Stein«, 
by Mr J. Abbott, On Grasses, by Mr W. West, Indigo, by 
Mr. Whittaker ; Pyroxilmc, by Mr. J A. Douglas , Field 
Geology, by Mr. A. Crebbin 

The Yorkshire Naturalinis' Union paid a visit to Goole Moors 
recently, where they had a field-day and a general meeung. 
which appear to have been in all respects successful. 

Thi leading article in the August number of the American 
Isiatural^t is an exceedingly pungent address on Calastophism 
and Evolution, ” by Clarence King, who treats the subject with 
animation and force. Both evoluiiunists and their opponents will 
read the article with interest 

We have received from a Ceylon correspondent an interesting 
account of the Colombo Museum, which we regret being unable 
to publish in full. He also sends iu a photograph of the museump 
which, we believe, is the finest building in the island, not except- 
ing Government House, indeed will compare favouiably with 
similar buildings even at home. This is a work with which the 
name of Sir W. H. Gregory, who has just completed his term of 
government in the island of Ceylon, wiU always be associated 
The colony has been increasing in wealth at an unprecedented 
rate during the last five years, and the governor has done his best 
to make the intellectual and moral elevation of the people equal 
their material prospenly. There are few ooun tries where the 
aids of Eclence are so necesaaiy. There are few countries where 
those aids have been so grcstly neglected, bir Wm. Gregory 
■aw this, and tried to give to the people themselves those tastes 
which alone could lead to the proper remedy. With this view 
the muscuni was built at Colombo, to be a sort of nucleua for 
the spread of general scientific education. The Colombo Miueum 


occupies a commanding position in the Cinnamon Gardens, a 
favourite evenirg report. The collection within 15 a very scanty 
one, as might be expected from an ins Li tut ion only five months old 
and in a place where a general taste for science hu yet to be 
cultivated. Most important collections as yet relate to the history, 
antiquities, and supcistitions of the island, A large room is Ailed 
with specimens of native msnufacture In the abundant vegetable 
wealth with which Ceylon has been favoured, the treasures that 
may lie hidden beneath in its rocks have been treated with com- 
parative neglect Very little has been done for its geology, as 
will be evident from a glance at the one glass-case devoted to 
specimens of Ceylon rocks. We trust, however, that in time a 
collection will be formed worthy of the building and the island. 
We ought not to omit mentioning that the museum contains a 
magnificeDt collection of snakes (Ceylon) by Mr W, Ferguson, 
of Colombo. A catalogue would be of great service and might 
be made eminently instructive Wc hope that the public of 
Ceylon will soon fill the empty shelves in token of their apprecia- 
tion of the generosity shown by the Government in giving them 
a free museum. , 

We are pleased to notice that the new building for the Peabody 
Museum of American Archeology and Ethnology is so far flnished 
os to enable Mr F, W Putnam, the Director, to begin work there, 
and he has now removed the collections forming the Museum 
from Boylston Hall, where they have been in temporary quarters, 
to the upper rooms of the new building, which la located near 
the Zoological Museum, and will eventually form a part of one 
grand structure. The new Museum is fire-proof, and the 
building is only to be used for the purposes of the trust, viz , a 
museum and library (and lecture rooms eventually) of Archeo- 
logy and Ethnology. The present portion will cost, when cased, 
not far from 60,000 dols , and a building fund of 50,000 or 

60.000 dols. will still be left for its completion. The onginal 
fund for the building was 65,000 dols., and it is proposed always 
to retain at least 50,000 dols. as a building fund for the future. 
The present building will supply the wants of the Museum 
probably for the next ten years. We are also interested to know 
that the collection of Peruvian articles, obtained about thirty 
years ago by Mr John H. Blake, of Boston, and which has 
been consulted by so many writers on Peru, has just been pre- 
sented to the Peabody Museum, and will form a valuable 
addition to the already large Peruvian collection given by the 
late Prof. Agassiz and his son Alexander. 

Da Hornstein, of Prague, has communicated a paper to 
the Vienna Academy on L^e probable connection of the wind 
with the period of sun-spots. He shows that ui Prague, as in 
Oxford, the average yearly direction of the wind, in the time ot 
minimum to maximum sun-spots, progresses in the direcllon 
from south to west, and oa the other hand, id the time from 
maximum to minimum sun-spots, it ahowa an opposite variation 
Dr. Homstein Ands further, that the average wind-strength in 
Prague likewise emhibita a connection with the eleven-years' 
period of sun-spots, Inasmuch as both phenomena reach their 
maxima and miniiua simultaneously, This research is based on 

240.000 observations. 

The obvious importance of photography to explorers lends 
considerable interest to a new process devised by M. Deyrolle, 
in virtue of which the baggage of an explorer who might wish to 
carry 300 negative plates measuring 24 ctm by 18, would only 
be increased by a weight of six kilogrammes, all included, 
instruments, plates, developers, and accessorieL Glass plates 
are dispensed with, being replaced by paper coated with a layer 
of prepared wax, capable of bearing 75" without fusion The 
paper is covered with sensitive collodion, prepared so as to retain 
Its properties for two years or more The development after 
impression is very simple ; into a litre of water Is put 20 grammes 
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of cilric &cidp''M much acetic acid, and 3 grammes of pyro-gallic 
acid ; an atom of nitrate of silver is added. The negative ii 
placed in thu developer and left In it till the coloration of the 
Image becomes sufficiently intense ; then it 15 passed into a bath 
of hyposulphide of soda, then washed and dned between leaves 
of blotting paper. It is then proof against heat and moisture, 
and may be kept indefinitely in an album The apparatus itself 
IS so constructnl as to be capable of remaining two days in water, 
even in sea water, without deterioration 

The most important papers read at the meetings of the 
Kharkov Society of Naturahsts during 1876 are; — “On the 
Mechanism of the Kespiralion of Birds," by N Byeletsky , 
'‘On Respiration of Roots,” by A Zaykevich ; two entomo- 
logical papers on the province of Kharkov, by P. Ivanov 
and V Yaroshevfiky ; "On the Arachnidse ArctuiP^ and on 
the Conjunction of Chlamydomo?ias pulv^rulus and Stigiocio- 
mufft/* by L. Reinhard , and the continuation of the "Flora 
of Ukraina" {ComposUet^ to Saholace<v\ by K GornUsky 

Mr. Thomas S Cavzek, head-master of Queen ElizabcllL’s 
Hospital, Bristol, known as the author of one thousand arith- 
metical tests and of other approved school-books, has made a 
complete collection of the principal passages in Latin authors 
that refer to our island, and editing them wuh vocabulary and 
notes, is about to issue the volume through Messrs Grilhth and 
Farran, as a Latin reading-book, illustrated with many wood- 
cuts and a map, under the title of " Britannia.” 

The additions to the Zoological Society's Gardens during the 
past week include a Slow Lons {Nyctuibus tardtgrndus) from 
India and 1 Cape Hedgehog {Ennaents frontalis) from West 
Africa, received in exchange , a Wedge-tailed Fruit Pigeon 
{Treron sphenura) from India, presented by Mr. A II. Jam- 
rach ; an Egyptian Gazelle {GaztJia dorzai) from Barbery, 
preicnted by CapL J. Graham 


AN ALGERIAN INLAND SEA 

A S our readers are aware several schemes have recently been 
“ before ihe public for the creation of an inland sea in North 
Africa, one of the most ambitious and most impracticable of 
these being the ffooding of a great pan of the Sahara Another 
scheme which has engaged the attention of the French Govern- 
ment for some time is much more feasible and likely to be 
attended with good results. The Report of a Commission on 
the plan proposed by M. Roudairc for the creation of an inland 
Algerian sea was recently presented to the French Academy of 
Sciences by M Favd, and as it contami several points of scien- 
tific interest, we propose to Jay it before our readers. 

Since the French domination was extended 111 the province of 
Constantine as far as the town of Biskra, the attention of several 
observers has been turned to the very marked depressions of the 
soil, which commence at about 50 kilometres to the south of 
Aur^s, that is, to the border of the Sahara, and extending from 
east to west M. Virlet d'Aoust supposed. In 1845, from the 
measurement of the slope of a nver diBcharging into the Chott 
(or marshy lake) Mel-Rir, that the bottom of that chott must be 
below the level of the Mediterranean In 1849 M Dubocq, a 
mining engineer, proved, by a very numerous senes of baromemc 
observations, published in >^53, that singular anomaly, which 
Gapt Vuillemot confirmed in 1856 It was reserved to Capt. 
Roudairc, to render the fact incontestable and to detenu me ihe 
depth with almost complete accuracy. 

After having taken for his starting-point the efnbouchure of one 
of the two small streams which fall into the sea at the bottom of 
the Gulf of Gab^s, M. Roudaire traversed the steppe of 
Gab^s, 46 metres high, then arrived at the depression of a chott 
the surface of which he estimated, at sight, at 5,000 square 
kilometres. He then reached, by crossing a second elevation of 
45 nictres, that of Kriiz, the 'depression of the Chott Rharss, 
sltnated to the east of the Chott Mel-Rlr, lit>m which it 15 
separated only by two elevations of small height. These ^two 
plight elevptioDi bound the Chott Atloudj, the surface of which 


does not exceed 80 st^uare kilometres. The surface of the Chott 
Rharsa has been esfimsted at 1,350 square kilometres ; that of 
the Chott Mcl-Rir, which has been surrounded by a polygon of 
levelling, contains 6,700 square kilometres. The three basina 
which form the Chotts El Djend, Rharsa, and Mel-Rirhave not 
yet been surveyed in all directions ; but M Roudaire has con- 
cluded from various observations that the mean depth of the 
two Chotts Mel-Rir and Rharsia must not be below 24 metres. 
The small Chott El Asloudj, which iy intermediate, has a mean 
depth of only from one to two metres, which makes him regard 
it as a slightly elevated barrier between the two great lakes. If 
it be admitted that this barrier could be pieiced by a trench of 
suitable depth, and that the water of the sea were led from the 
Gulf of Gab6s to the entrance of the Chott Rharsa, the sea 
would fill that chott, as also the Chott Mel-Rir, and the depth 
of water would be sufficient in the two lakes for the navigation 
of all vessels Articles of commerce could be transported ihcnce 
to all parts of the ^ orld without any re-embarkation 

Such IS the starting-point of a project for an inland sea winch 
M Roudaire has had constantly in his mind during all hiB 
labours . he is confident that the execution is an easy matter, 
without allowing himself to be discouraged by any obstacle 
The enterprise, supposing it to he realised, would certainly not 
present commercial advantages comparable in any respect to 
those resulting from the canalisation of the Isthmus of Suez, 
The products of Central Africa, transported by camels across 
the desert do not seem to be sufficiently abundant to furnish 
freight for a large number of vessels There is no doubt, how- 
ever, that if the products of Central Africa had no longer to 
bear the expense of so long a carnage by land, their price would 
be notably lowered and their consumption increased But 
indeed it would be impossible to estimate the benefits which m 
the future would result from the creation of such an inland sea 
Coiisideraiions of another kind leave no doubt, M Favi^ thinks, 
as to the improvements which would result from an inland sea 
covering 13,230 square kilometres, from a chmaiic point of view 
and in relation to the fertility of the soil 
I Prof Tyndall was engaged /or some years in determining the 
action which the vapour of water exercises upon radiant heat. 
He has proved that even with complete transparency to light, 
the vapour of water absorbs radiant heat to a very notable extent 
The vapour of water possesses that absorbent property much 
more than the air wuh which it is mixed, in however small a 
proportion ; and Us absorbent power increases very nearly m 
proportion to iis mass. Prof Tyndall has not fail^ to bring 
out the influence which Ihe invisible vapour of water contained 
in the air exercises upon temperature, both during day and 
night, and he has been able hence to draw Immediate conclu- 
sions as to its influence upon the life of plants After having 
measured directly the quantity of heat absorbed by very minute 
quantities of vapour of water mixed with air in his expenmental 
tubes, he feels authorised to speak thus; — "Considering the 
earth as a source of heat, it may be admitted as certain that at 
least 10 per cent of the heat which it tends to radiate mto space 
is intercepted by the first six feet of moist air which surrounds 
Its surface ” Prof. Tyndall hence draws this conclusion - — 
"The suppression, during a single night nf summer, of the 
moisture contained m the atmosphere which covers England 
would be accompanied by the destruction of all the plants 
which frost kills ” 

It IS not only the cold of night which is increased at the 
surface of the ground by the dryness of the air, but also the heat 
of day ; BO that the variations of temperature produced in 
twenty-four hours are BometimeB very great and very prejudicial 
to the vegetation of a great number of plants We m\y apply 
these consider all on s to the region of the chotts, where M. 
Roudaue, in his expedition of 1874-5, found heat of 25® (C ) 
during the day, and cold of 8° below zero during the night. 
ARer that we need not be longer surprised that the lands 
comprised between the slopes south of Aur^s and the chotts 
produce very little, however favourable In themselves they may 
be to vegetation. If we admit with M. Roudaire, agreeing m 
this point with all explorers cf the chotts, that tbcir cavities have 
at one time formed salt lakes, dried up gradually during the 
historic period, we shall obtain an cxplanaiion of the changes in 
the production of the soil of the province of Constantine, and of 
Tunis since the epoch of Roman domination, when the province 
of Africa was much more populous and much more fertile than at 
present. 

M, Roudure has Bought to find resulti of observations froti 
which he might conclude what would be (he depth of the bed of 
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water evaporated after the creation of the inland sea. He haa 
found this Inforniation in the experiments made at the Bitter 
Lakes traversed by the Suez Canai. At the lime of the hllmg- 
np of the Bitter LakeSi a waste-weir was constructed intended to 
regulate the introduction of the water of the Mediterranean. 
From Julv 7 to I4 the weir was wrought with only a small 
number of sluices raised, and the level of the lakes remained 
BtatLonary. The introduction had been regulated to about 
3i54^i94Z cubic metres, or, in round numbers, 4,000,000, cubic 
metres per day. This figure, then, gives the quantity of water 
absorbed by evaporation which, according to the extent of 
Burlace, produced a lowering of the level of from 003 m. to 
'0033 ™ during twenty -four n ours, and that in the hottest month 
of ihe year. All the observations made since that time have 
given essentially the same results, and we must admit, with the 
engineers of the Suez Company, a general mean of 003 m. per 
day, or 1 m. per year. M Roudaue has added, as a conclusioa 
to be drawn from this bearing on his project . — “ The ba^m of 
the chotts and the Isthmus of Suez being situated nearly under 
the same latitude, and possessing a climace absolutely an^ogous, 
we must admit that the evaporation which will be produced on 
the inland sea will be the same as that which has been observed 
on the Bitter Lakes. The figure '003 m. is the general mean 
of the year. The observations which we have made m the 
chotts With Piche’s evaporo meter have proved to us that tins 
figure la at least doubled during the sirocco 

Not only would the vapour of water thus diffused through the 
air serve as a re^icrvoir for the heat emanating from the earth or 
the sun, but it would have still another mode of action for 
effecting climatic modifications, The air and its vapour brought 
into contact with the elevated and therefore cool parts, the 
Aur^s mountains, and other mountains of Algeria, would have 
their temperature lowered on account of that cause, and the 
effect would be increased by the radiation of the vapour of water 
into space; for that radiation would operate almost without 
check at a height where the air from above, and therefore less 
dense, is cold and dry. Under tbe influence of this double 
cause the moisture would be condensed into ram or snow, and 
would serve to feed the watercourses which would permanently 
flow in the beds at present dry during a great part of the year. 
We should see issuing from the ground, from the some cause, 
sources which do not now exist The moisture discharging 
itself along the lines of watercourses, would extend its influence 
on the two slopes of the mountains to countries at a distance 
from the chotts. We can perceive by calculations the volume 
and the weight of the masses of water set in motion evapora- 
tion, that these considerations are not chimerical The 13,230 
square kilometres give 39,690,000,000 kilogrammes of water per 
twwty-four hours, raised by evaporaLion, j.f' , 39,690,000 cubic 
metres It will be seen that tbeie is here something to form 
sources and feed Btreams or rivers M. Roudaire has calculated 
that the quantity of vapour diffused in air whose barometric 
pressure is 760 m., and tbe temperature I2'’C, would cover the 
surface of Tunis and Algeria with a layer of half- saturated air, 
24 metres in height Let us remark that this calculation includes 
only the quantity of vapour formed during twenty- four hours 
Tbe south wind known as the strocco, at present so destructive 
because it is exceedingly dry, would produce on the surface of 
the lakes an evaporation much greater than that mean, and 
would, moreover, lose many of its huriful effects. In fact, this 
same wind, which destroys the vegetation of Algeria, has a 
fertilising influence on the territory of France, because of 
the moiaiure with which it becomes charged m crossing the 
Mediterranean. 

Advantages so considerable, which would result from tbe 
introduction of the water of ihe sea into the chotts, explain and 
justify tbe perseverance with which M. Roudaire has pursued the 
idea without allowing himself to be arrested by any of the diffi- 
culties which have presented themselves. The greatest of the 
difficulties, M. Fave thmlis, proceeds from the fact that the 
Cholt Ei-Djend, the nearest to the Gulf of Gabbs, bos not, like 
the oihera, the bottom of its basin below, but above, the level 
of the ICL The surface of the ground is undulating ; it rises 
to 20 metres^ or even more, at certain points^ and descends to 
zero at other pomti. M. Roudaire hu estimated, somewhat 
vaguely, ihat the mean height of the bottom may be about 
6 metres above sea-leveL Notwithstanding this obstacle, M< 
Roudaire docs not renounce the hope of being able to make the . 
iraler of the sea reach the Chott El-Djend In order to torn it 
aftnrwards li)to other two chotts. He believes he has found 1 
a support for this In the nature of the bottom, or, to apedc more | 


exactly, in the existence of a water-bearing bed situated at a 
small depth below the ground. 

The Commission, of which M. Fav^ is the mouthpiece, with- 
out pronouncing definitely on the project of M. Roudaire, 
sufficient data for this not being forthcoming, strongly recom- 
mend that active steps be taken to obtain more accurate 
measurements and other data. The facts which he has adduced 
they think sufficient to justify senouB attention being pa’d to his 
proposal, and recommend that the thanks of the Academy be 
accorded to M Roudaire for his valuable labours. To these 
recommendations the Academy agreed. 

We should state, however, that MM Dumas and Daubree, 
members of the Commission, are not able to give their entire 
consent to the recommendation of M. Fav^’s report. They 
think that the obstacles to the accomplishment ol the scheme 
are much more serious than have been ealimated, and regard 
the induistnal and climatic results anticipated as, to a considerable 
extent, hypothetical. M de Lesqeps, however, gives his entire 
concurrence to the scheme of M Roudaire, and believes in its 
practicability and the favourable results that would follow its 
realisation 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Science and ArtDkpartment.— The Committee of Counqp 
on Education have just issued an important circular on Instruc- 
tion m j>ractical chemistry and m physics My Lords direct 
that §§ \LV. and LXXI of the Science Directory be cancelled 
and that the following rules be substituted — i Payments of 
1/ lOT and it for the first and second class m the elementary 
stage, and of 4/. and 3/. for the first and second c1af>s in the 
advanced stage and honours, will be made on the results of in- 
struction in practical chemistry. They will be claimable accord- 
ing to the same rules, and subject to the same deductions on 
account of previous success as the ordinary payments, These 
payments will be made on condition — (<z) That there be a good 
lalraratory — being a room, or part of a room, exclusively devoted 
to the purpose of the study of practical chemistry — properly fitted 
with gas and water supply. { 6 ) That the student on whom the 
payment be claimed have received twenty- five lessons at least in 
lalroratory practice since his lost examination, each lesson being 
an attendance of at least one hour and a half's duration on a 
separate day. (r) That a register of the attendance of the 
students at the instruction in practical chemistry be kept duly 
posted up from day to day. 2. EUmentary Stage. — In this stage 
the knowledge of the students will be test^ by special questions 
set with the ordinary examination paper ; but no payments will 
be made if the laboratory be not furryshed with all the apparatus 
necessary for the individual practice of each student in practical 
chemistry, and if systematic instruction in practical chemistry be 
not given. Any student on whom it u intended to claim pay- 
ments in this stage may be called on by the Inspector of the 
Department, when visiting the laboratory, to repeat some of the 
experiments, specified in the Science Directory in the syllabus 
for the first stage of inorganic chemistry, which he has had an 
^portunity of witnessing 3. Advanced Stage and Honours — 
The results of the loslniction m these stages will be tested by a 
special examination in qualitative analysis to be held on a Saturda r 
during the ordinary May examinations, and lasting, for the 
advanced stage from 6 F M. to 10 p m., and for honours from 
2 F.M. to 10 P.M, Payments can only he claimed m these stages 
provided — (n) That the laboratory be fitted up with a separate 
working place for each studenL {b) That cacti student be pro- 
vided With a complete set of apparatus and chemical tests (as 
enumerated in Science Form No, 402) kept separate, and in 
good working order, on the shelves, and in the cuplward or 
drawers at his own tab'e. [c) That the laboratory be also fur- 
nished with apparatus for general use, consisting of at least the 
articles of which a List will be found on Science Form No. 40a. 
From the reports of the examiners and of ihe Inspectors it appears 
that instruction still conumiei to be given in pnysics without a 
sufficient amount of apparatus to illustrate the teaching of these 
expenmCTtai scieaces. My Lords cannot allow examinations to 
be held in schools where instructions of such a superficial and 
perfunctory nature Is given. They therefore direct chat in 1878 
no claasea be examined which are not furnished with apparatus 
at least saffideat to illustrate some of the more important experi- 
ments ; which apparatus the teacher may be called upon by the 
Inspector of the Department to show his ability to use. 
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Bristol — From the prospcctiu for sestion 1877-78 of 
UDiversity College we are glad to see that that Institution la 
rapidly attaining a position to afford a coinplcte education both 
in literature and icienoe. The chairs of chemistry, eaperi 
mental physics, and botany are now filled up, and oi the other 
branches of physical science are down in the programme of the 
coming sesaion, no doubt professor! for them will soon be 
appointed. The medical school in connection with the Uni- 
versity Is DOW fully organised, and we are confident that ere very 
long Bnatol will become one of the chief centres of University 
education m the kingdom. A very satisfactory report has been 
presented to the London Clothworkers' Company on the chair 
of Technical Education fonnded by funds provided by them 

A Northern University. — At % recent meeting of the 
Leeds Town Council a deputation from the Yorkshire College 
of Science waited upon them to urge them to take steps to 
obtain Government Banction to found a university for the 
norlhem counties of England. This step was undertaken in 
consequence of the action of Owens College to obtain a charter 
for the erection of that institution into a university. The Leeds 
Town Council drew up a memorial to the Pnvy Council, in 
accordance with the prayer of the mtition, and the Parliamentary 
Committee was instructed to watch the further progress of the 
matter. 

Syuney. — The University of Sydney has applied to the 
Colonial Government for an increase of endowment from 
to 9,000/ With this increased income the university would add, 
among other subjects, to ita present course, alL the education 
necessary for the medical profession, a complete course of 
natural philosophy, coupled with mechanics and engmeering, 
the addition of organic chemistry and metallurgy to the chemical 
school, and biology. The salaries attached to these chairs would 
be 1,000/, with assistants at 250/ each The proposal is still 
under the consideration of the government, but we cannot doubt, 
if ihey have the best interests of the Colony at heart, they will 
grant the petition of the University. 


SCIENTIFIC SERIALS 

Amencan journal of Sexena and Arts, July. — Contributions 
to meteorology, being results derived from an examination of 
the United States Weather Maps and other sources, by E 
Loomis. — Germination of the genua Megarrhxna, Torr, by A. 
Gray. — The absorption of bases by the sod, bv H F Armsby 
— Double-star discoveries wuh the 18^-inch Chicuo refractor, 
by S W Burnham. — ReJatioiu of the geology of Vermont to 
that of Berkshire, J. D Dana — On certain new and powerful 
means of rendering visible the latent photographic image, by M 
Carey Lea. — On the possibility of transit observation without 
personal error, by S F. Langley — Observations of comets made 
at the Litchfield Observatory of Hamilton College, by C. H F. 
Peters. — On complex murganic acids, by W Gib^. 

f Annalcnder Physik und Chtmu, No 6, 1877 — On the electric 
currents which aiise in the How of liquids through tubes, by M. 
Edlund — On metallic reHecUon, by M. Eiseulohr, — ConUi- 
bulions to an adequate determination of the plane of vibration of 
polarised light, by M Kelteler. — On electric induction on non- 
conducting solid bodies, by M. Wullner. — On the thermo- 
electric properties of gypsum, diopside, orthoclase, albite, and 
pencline, bv M, Hankel. — On the magnetic behaviour of nickel 
and cobalt, by M Hankel. — On the relation of friction of gases 
to temperature, by M, Puluj — On electric smoke figures, by M. 
Antolik. — Apparatus for determination of the focal distance of 
spherical lenses and lens systems, by M. Mcyeratein. 

BulUlin ds VAcadimu Implrfoli da Scunca de .5/. Pitersbaurg, 
txxui., No. 4. — Eighty-six silver coins with Pehlewy inscriptions, 
by M. Dom. — Observations of planets at the Ac^emic Obser- 
vatory of SL Petersburg ; determmadon of the inclination of the 
orbit of the planet Neptune to the ecliptic, by M. Sawitsch. — 
Influence of depressor nerves on the quantity of the lyuiph, by 
M. Veliky. — Influence of temperature on the galvanic resistance 
of Siemeni wires, by M. Lenz. 

Archtoes des Sciences Physiques et Naiurellis^ — 

Cretaceous fauna of the Rocky Mountains, by M. Delafontaine. 
-^On chemical equivalents aM« atomic weights os bests of a 
^■tem of Xnotodoo, 1^ M. Morignoc, — Obsovatloiu on some 
^Msil plants of South Tessin and on the deposits il^eh contain 
them, dprspos of the gUdol GontTorersy, by M. SordeUl.— Oa 


the relations between the Intensity of irritation of the sciatic 
nerve, the height of the muscular contractions, and the time 
elapsing between irritation and contraction, by M. I.autenbach. 

PeaJe Istituio Lombardo dt Setenze e Letters, Rendiconti. 
VoL X. Fasc VII — Two new parasitic mycetes on vines, by 
M Cattared.^On a cause little estimated in pathogenesis of 
some female diseases, by M. de Giovanni. — ^The molecular 
velocity of gas and the corresponding velocity of sound, by M. 
Brusottu 

Fasc XII -XlV. — On more economical composition of elec^ 
tromotors capable of a given effect, by M, Femni. — Experi- 
mental researches on heterogenesis (second paper), by MM. 
Conloni and Maggl.— On the existence of monera in Italy, by 
M. Moggi — On a particular reaction of saliva, by M. Solera. — 
On the state of sulphur in milk and on the normal existence, in 
vaceme milk, of sulphates and sulphocyanates, by M Masso — 
On a Selachian recently caught in the Mediterranean, by M, 
Favesi. — On a new differential function in the theory of elliptic 
functions, by M. Brioschi. — On differential equations, by M, 
Casorati. — Quah-quantitative researches on carbonic anhydride, 
by M. Pollacci — R/sum^ of meteorological observations at 
Milan in the Brera Observatory in 1876, by M. Frlslani, jun. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, June 21. — *'The ReJationships of the 
Nerve-cells of the Cortex to the Lymphatic System of the 
Brain.’' By Bevon Lewis, F R M S., Pathologist and Assistant 
Medical Officer at the West Riding Asylum. (Commimicated 
by Dr Ferner, F R S.) 

The anatomical relationships of the nerve-cells of the cortex 
to their immediate environment, and especially to the surround- 
ing lymphatic structures, is a subject of such weighty importance 
to the pathologist and physiologist that too much consideimdoii 
cannot well be paid to what must necessarily be involved 
in the solution of those mystenous problems connected with 
the statics and dynamics of ihe brain, The author of this 
paper has detailed the results of pemonal investigations, in 
which he has been able to confirm the observations of 
Obcrsteiner.^ He alludes to the confusion on this subject 
traceable in the writings of several English histologists, some of 
whom, vihiist recognisiDg the existence of pen-cellular spaces, 
do not attempt an explanation of their Bignificance, others openly 
express their dubiousness with regard to their import, whilst a 
limited class regard then as morbid productions due to the 
atrophy and shrinking of the nerve-cell. His attention was first 
BllTactcd to their significance by {a) " the presence m cerlain 
morbid conditions of numerous nuclei arranged m definite 
directions around the nerve-cell, (<^) the presence of undoubted 
lymph-corpuscles in clear spaces around the nerve-cells, and (r) 
the appearance of peri- cellular spaces in healthy brain occa- 
sionally when the cells appeared perfectly normal, and certainly 
not atrophic.'’ 

This disposition of nuclei (n) Is most strikingly evident around 
the nerve-cells of the third layer, and around the still larger 
cells found at a lower level in the ascending Irontol and porieial 
convolutions of man which have been termed " giant -ceils.” 
These "giant-cells,” the hypertrophied cells of some writers, 
arc stated by Mr. Lewis to be undoubtedly normal^ and to a 
great extent constant, elements In these regions. In order to 
appreciate the significance of this arrangement of nuclei, the 
non-nervous elements of the cortex are considered, allusion being 
made to the jvolileration of connective elements so frequenlly 
met with These latter are shown not to be free nuclei, but to 
have a delicate investment of protoplasm around them. The 
non-nervouj cellular or nucleox elements are described as dis- 
posed in three definite situations ' {a) irregularly m the neuroglia 
network ; (3) regularly around the nerve-cells , (c) foUos^g 
directly the course of capillaries. 

In the two last positions they are shown to be connected 
with the lymphabc channels and sacs BurTounding the blood- 
vesselB and nerve-cells, and the author regards them os origin- 
ating in the endothelial elements of these structure!. The 
spindle-cells of the deepest cortical layer in the frontal region ore 
said to be peculiarly prone to the growth oxound them of these 
attendant sateUites. He continuei ; "The recognition of these 

■ "Ueber einlge Lymphraume ia GehirM” (Stub. d. k. 4 
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connective end endothelml elements, and the varying condition! 
imposed upon them by their distinct functional endowment! is of 
eSBcntJal import when we are dealing with the morbid brain " 
The pen-cellular sac is then descnbed fully, as well as its varied 
contour dependent upon the form of the inclosed cell, method 
of preparation, thinness of section, and the various physiological 
and pathological conditions existing before death. The close 
proximitv of a capillary to these sacs was invariably observed, 
and on close examination a connection betwixt the pen-vascular 
and pen-cellular sheaths was clearly seen Sections of the cortex 
in new-born animals were then described, in which a linear arrange- 
ment of the cells along the pen- vascular sheaths wasobserved, each 
nerve cell being separated by a clear space from the surrounding 
neuroglia, the peil-vascular sheaths in the kitten being widely 
distended The nerve-cells in these cases were pyriform, and 
apparently connected to their limiting sacs by a narrow stalk-like 
process. The writer next dwells briefly upon the developmental 
Dcanng of these facts. With regard to the explanation afforded 
by some observers of the significance of these spaces in senile 
atrophy, it is shown that whilst the large size and defined con- 
tour may be due to shrinking of the degenerated protoplasm 
of the nerve-cell, " yet the important point is to recognise these 
spaces as natural structures in an unnaturally distended condi- 
tion, for Iheir large size appears to me to be due not only to 
wasting and recession of the inclosed cell, but to a large accu- 
mulation of lymph, the lymphatic channels, pcn-cclluLar and 
pen -vascular, being in a distended condition throughout " It is 
next shown how readily the lymph current may be obstructed in 
its flow towards the pla-mater, and how seriously such condi- 
tions would affect the nutritive and depurative changes proceeding 
in the lymph-sac — changes of so vital an importance in the main- 
tenance of the functional activity of nerve-cells The methods 
employed m this investigation by Mr. Lewis, include ordinary 
chrome hardening, the teasing process described by him in the 
Monthly Microscopical yournal^ and the examination of films of 
cortex obtained by hib new freezing microtome His paper is 
illustrated by six drawings of the microscopic structure of the 
cortex 

Paris 


Academy of Sciences, August 13 — M. Peligot m the 
chair — The following papers were read — Communication 
from the Bureau des Longitudes on new operations of astro- 
nomical geodesy, by haye This relates to the astro- 
nomico- telegraphic junction of Pans with NeuchaLel, Geneva, 
and Lyons. — Engraving representing the aureola of Vtnus as 
seen from the Island of St Paul, by M Mouchez The pheno- 
mena is given at three different stages. — A general law of 
geometne curves concerning the common intervention of each 
point of a curve and the tangent of this point, in questions of 
geometrical positions or enveloping curves, by M Chasles — 
New coDsideratioDS on the localisation of cerebral centres regu- 
lating the co-ordinated movements of written Uncage and 
articulated language (continued) by M Bouillaud. He replle 
to some recent objections by Dr. Fourm^ against localisation of 
speech in the lelt cerebral hemisphere. — On the reproduction, by 
photography, of the nce-grainsof the solar surface, by M, Janssen 
lie has succeeded m this in his solar photographs of thiny centi- 
metres by means of a very short exposure, combined with strong 
development — On an example of reduction of Abelian integrals 
with eliipllc functions (continued), by Mr Cayley. — On the best 
conditions of employment of galvanometers, by M du MonceJ. 
He gives an experimental venfication of some mathematical 
deductions. — Note on the central obturator inflamci, by M. 
Cosaom The stale of dryness of the powder seems to have 
(other things equal) an exceptional Importance for the author's 
apparatus. The Pyrenees mark the true line of separation 
between the eocene and miocene portions of the tertiary 
epoch, by M. Leymerie. — A message of sympathy was sent 
to M. de Letseps on account of his recent accident. — The 
system of Sinus, M. Flammarion. The orbit calculated 
for the companion of Sinus differs from the orbit observed , the 
latter crossed the former m 1869 (having left it in 1S62) and 
going beyond it, has followed quite a different curve, wider 
and less eccentric. M. Flammanon supposes that either the 
companion will accelerate its motion and return to the west in 
1892, or that there is another duturbing body nearer and more 
rapid, not yet discovered — Remarks, a propos of M. Faye's 
commiimcation on the relation between the sun-smts and vena- 
tion of the magnetic declmadoD, by M. Wolf. The onomallei 
of the one class of phenomena are reproduced in the other, a 


strong evidence that both are produced by the same cause. — On 
the equation of Riccati, by M. Genocchl — Note on the curves 
which have the same principal normals, by M. NiewenplowskL 
— On the slipping (paftnage) of the wheels of locomotives, by 
M. Rabeuf. The phenomenon is much more general and 
complex (he finds) than is commonly supposed. The slipping is 
almost ml in ascending on incline, and very pronounced in 
descending. It Increases rapidly with the speed, but appears 
to be greater, with equal velocity, on descents than on ascents. 
In descents It varies between 13 and 25 per cent. Its suppres- 
sion, if possible, would realise a corresponding economy in fuel 
and wear of machinery — The rigime of the winds, and evapora- 
tion in the region of the Algerian cbotts, by M. AngoL It is 
shown from figures that the winds favourable to M, Roudaire’s 
project (viz , south, sourli^est and south-east) are to the unfa- 
vourable winds in the ratn of I to 9 4. Their vapours would be 
almost wholly earned towards Sahara instead of Algeria The 
average layer of water estimated as removed m twenty-four hours 
from the projected sea is about 6 mm This would raise to 
seventy-eight mdlions of cubic metres the quantity required to 
be brought by the canal of communication daily to Keep the 
lake-level constant. — On the vapour of hydrate of chloral, by 
M. Troost A second method (for determining equivalent in 
volume) consists in first vaporising hydrate of chloral, then 
introducing into the vapour a body capable of removing part of 
the free vapour of water it may contain (pure neutral oxalate of 
potash was used completely dehydrated in a stove at 100°) This 
method led to the same conclusion as the first, viz , that hydrate 
of chloral exists in the ga<ieouB state, and so that its equivalent 
corresponds to eight volumes. — Note on some properties of sul- 
phide of cadmium, by M. Ditte. — On some general properties 
of metallic sulphides, by MM. de Clermont and Guiot The 
decomposition (here proved) of sulphides by water at 100° with 
foi mation of metallic oxide and sulphuretted hydrogen, 's thought 
a fresh reason for regarding hydrogen as a metm , it displaces 
true melals m these reactions, and forms a more stable sul- 
phuretted compound. — On some points of the organisation of 
Bryozoa, by M. Joliet. — On the fecundation of Echinoderms, 
by M Giord — Pyrophosphalci m therapeutics , their mode 
of action, by MM. Pacquelin and Joly Pyrophosphates, 
far from being reconstitucive, as commonly supposed, are 
purely foreign bodies for the system, and their ingestion can only 
increase its expenditure m the work of elimination, which their 
presence necei»sitatc5 Any reconstitutive value attached to them 
IB probably due to impurities — On the physiological action of 
Pau ^t;XZ\\<s{Gtissosptrrmiin larvc^ Baillon), by MM liochefontaine 
and De Freitas The active principle is a paralysing poison, 
which appears to aboliah the phyBiological properties of the 
central grey nervous substance, and especially of the grey bulbo- 
medullary axis.— On anthracic baitcrxaus^ by M roussaint, 
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THE ZOOLOGICAL RECORD 

The Zoological Record /ori%y$; doing Volume Twelfth 
of the Record of Zoological Literature. Edited by 
Edward Caldwell Rye, F-Z-S., M.E,S., &c. (London 
John Van Voorst, Paternoster Row, 1877.) 

Z OOLOGISTS, it must be said, are a somewhat un- 
grateful set of men. There can be no question of 
the extreme value to them of The Zoological Record,^' 
and yet they allow, as is notonou^the Association which 
was formed to continue that useful publication to lead a 
precarious existence, dependent on the charity of various 
other scientific bodies. This is not creditable to the zoo- 
logists of our own country, nor, though in a less degree, to 
those of our rolonies, past and present Those of the 
United Kingdom are unquestionably wealthy as a class, 
but their wealth is very unequally divided Many, and 
among them we are glad to say are some of the best, are 
amateurs who follow the study simply for their own 
pleasure, and are sufficiently blessed with this world's 
goods. Yet they see that many of their brethren have 
need, without taking any trouble to help them. The 
number of '* literary and scientific ” institutions, museums, 
reading-rooms, and the like, throughout the country, is 
very great, and there can be scarcely any of them that 
does not possess one or more members who take an 
interest in zoological pursuits. But how few of these 
institutions and so forth, are there on whose bookshelves 
“ The Zoological Record ” is to be found ’ Surely but a 
very slight amount of exertion is required on the part of 
such members to get this work taken in by the institution 
to which they belong? As a rule the hbrary-comnifttees 
of such bodies are not averse to books of reference, and 
here is one that is absolutely necessary to every student 
of or worker in zoology. It is no secret that the Zoo- 
logical Record Association has the greatest difficulty in 
making ends meet," and a very moderate amount of the 
support we have above indicated would go far to remove 
the difficulty, and to prevent the possibility of indelible 
disgrace accruing to the zoologists of this country, by the 
cessation of this useful annual. 

The volume for 1875, which has just been issued, forms 
the twelfth of the senes, and maintains the high character 
of its predecessors. It must be very satisfactory to Mr 
Rye, as editor, to find himself supported by so strong a 
band of Recorders. Yet the personnel is, with one excep- 
tion, entirely changed from that which was first enlisted 
by Dr. Gunther. The exception is Dr. Eduard von 
Martens, who, with truly Teutonic tenacity, continues his 
labours on Molluscs and Molluscoids — nay more, since he 
first began, he has added the Crustaceans to his cares. 
The Mammals are in charge of Mr. Alston ; the Birds 
have fallen to the lolf of Mr. Salvin. Reptiles and Fishes 
are taken by Mr. O'Shaughnessy ; Arachnids and 
Myriopods by Mr. Pickard- Cambridge. The editor 
himself bears the brunt of the battle ; not only does he 
(as becomes one of the staff of the Entomologists* Monthly 
Magaxim) look after the Insects as a general subject, but 
he also takes specially th^ orders, CcUoptiray Hfmen- 
eptera, Diptera, and Rhynchota — leaving the Lepidoptera 
You xvt— No. 409 


to Mr. Kirby and the Neuropiera and Orthoptcra to Mr. 
McLachlan. Dr, Lutken sweeps all the remaining groups 
into his net The services of each of these gentlemen 
deserve the most conspicuous acknowledgment. Break- 
ing stones on a road is the common expression for 
employment which combines the dullest and hardest 
handiwork with the lowest wages. Where mental labour 
is concerned it may be paralleled by the vocation of 
a Zoological Recorder. His task is certainly not more 
easy or exhilarating and he is not requited at a higher 
rate. There is scarcely one of the whole of these 
gentlemen, we are convinced, who does not enter upon 
or continue his occupation simply because he conceives 
it to be his duty — and his chief reward must be the 
satisfaction he receives from discharging it to the best of 
his ability — for it were absurd to call the miserable 
pittance, which is all that the Association can afford to 
dole out to him, any remuneration for the hours of weari- 
ness which the due execution of the Records requires. 

So strongly do we feel the self-denying nature of the 
work done by the Recorders that we cannot find it m our 
heart to criticise any portion of it. There is, we think, 
and It 19 only to be expected that such should be the 
case, a marked difference in the execution of the several 
Records, and one that is not to be accounted for by expe- 
rience or want of it on the part of their authors. The 
worst will bear favourable comparison with anything of 
the kind published elsewhere, and the accuracy of the 
references is quite beyond praise — for we could name at 
least one work of similar nature to consult which is often 
to follow a guide who either did not know or had forgotten 
the path. More than this — despite the difference of treat- 
ment of which we have spoken — there is a wholeness 
about the work that bespeaks an eminently able editor.* 

The index to the genera and sub-genera recorded as 
new in this volume includes nearly one thousand names, 
and the excellent plan (first introduced, we believe, by 
the late Mr Crotch) of indicating those names which 
have been already preoccupied in zoology is still con- 
tinued. Taking a most merciful view of what consbtutes 
a synonym, the editor has yet to mark fifty-nine of these 
names (thereby implicating thirty-seven authors) as used 
before — a far greater proportion than there of course 
ought to be. Some zoologists in conferring new names 
evidently pay very little attention to their predecessors' 
labours, and hence scientific nomenclature is encumbered 
by these unnecessary terms. One gentleman, indeed, 
seems oblivious of his own success in genus-making, and 
apparently has bestowed the same name on what he con- 
siders to be two distinct genera within a dozen pages of 
the same work 1 This is M. Mulsant, and he stands out 
as the greatest sinner in this respect. By himself he is 
guilty of making three synonyms, and in conjunction 
with M.Rey of three more. Messrs. Chambers, Schneider 
and 5 ignore! are each responsible for four^ Messrs, 
Chapuis and Reuter, for three^ and Messrs. Boisduval, 
Chaudoir, Harvey and C. G Thomson for two. The 
twenty- five who have committed this crime only once we 
need not name, and of course it is possible that in some cases 
their position is defensible, though in reality little is teally 

■ Mr Rye ii so unpommon an editor that we believe he will be mteTul to 
us for hevinff a misprint detected^and it u die only oh of unpvtBDce that 
alter some study, we mnUe to polu out. (pT should 

■uiely be Cji/koyMthmimus. ^ 
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to be urged on behalf of so confusing a practice. When 
a man has a new genus to describe it should be his hrst 
duly to take care that he does not apply to it a name that 
has been proposed beforej and it not generally difhcult 
to hod this out. Of course Ihe punishment ultimately 
falls on the offender’s own head, for in these days some- 
body is sure to discover the blunder, and generally before 
long, but meanwhile the inconvenience may be and often 
is not inconsiderable. 

In conclusion, we have but to wish the Zoological 
Record Association an increasing sale for their useful 
annual, and to express our thanks to Mr. Rye and his 
assistants. 


ARCTIC METEOROLOGY 
Saentijic Results of tht' Unittd States Arctic Expedition 
^.teavier Polaris C F. Hall commanding, Vol L 
Physical Observations, By Emil Bessels, Chief of the 
Scientific Department, U.S Arctic Expedition. 

T he United States Government has, with its accus- 
tomed liberality to science, published in a bulky volume 
of about ijooo pages, under the auspices of the National 
Academy of Sciences, the results of the various observa- 
tions of meteorology, astronomy, and magnetism, made 
by the scientific staff of the Polaris during the expedition 
lo the Arctic regions m 1871-73. In the present notice 
we shall refer only to the barometric observations, and 
the discussion of them, which occupy altogether forty- 
three pages of the volume before us. 

The barometric observations were made hourly at 
Polaris Bay, 81“ 36' lat. N, 62° 15' long W, from 
November, 1871, to August, 1872, and at Polaris House 
from November, 1872, to May, 1873, and they are pub- 
lished tn extenso in this volume. These observations we 
have examined, and it is evident that they have been 
made with great care, and that, taken as a whole, they 
form^ one of the most valuable repositories of facts which 
we possess illustrative of the meteorology of the Arctic 
regions The errors which do occur are of that class 
which may be regarded as “ inevitable” in such a record of 
observations, viz , typographical errors, transposed or 
changed figures, and personal errors of observation which 
are well known to meteorologists, and admit of easy 
detection and correction. 

On turning to the table of the mean hourly values for 
the different months (p. 18) calculated from the data just 
mentioned, we arc at once struck with the extraordinary 
character of the hourly curves as disclosed by these 
figures, inasmuch as they show a repeated abruptness of 
change and a capriciousness of form which certainly 
could not be accepted unless on the clearest proof that 
they represent well-ascertained facts. 

In examining the mean hourly values for December, 
1871, the first month for which complete observations 
were made, it is seen that the calculations made from the 
individual observations are all correct. If we, however, 
take the trouble to critically examine the observations 
themselves from hour to hour, it is seen that there occur 
two uncorrected readings of 29*37 1 and 29 777 inches, 
instead of 29*571 and 29*577 inches, and twelve uncor- 
rected readings in which the observers, as occasionally 
takes place with the best observers, have read the instru- 


ment 0050, 0*100, or o 150 inch either too high or too low. 
Correcting, then, these observations, and calculating 
afresh the hourly values, we obtain the result given in the 
following table (columns A ), to which are added the 
hourly values as printed in the volume (columns B ) * — 



A 

D 

1 

A 

B 


A 

B 

hour 

incSep 

inched. 

hour 

iriLhen 

incbet 

hour 

inches. 

inches 

inidnt 

^9 759 

39 759 

, B A M 

29 754 

ag 749 

4PM 

39 749 

J 9'749 

1 A M 

760 

760 

9 .. 

75 ^ 

749 

9 

75 » 

740 

a ,, 

76s 

765 

10 ,, 

75 » 

753 

t) 

750 

'750 

1 .. 1 

764 

' 764 

11 M 


756 

1 

750 

750 

4 M 1 

761 1 

1 761 I 

noon 

1 

741 

1 74 ^ 

745 1 

I 741 

5 .. ( 

7 ^ 

' 7S<S 

r r.M 

743 

'740 

9 •• 

7 J« 1 

741 

6 „ 1 

760 , 

757 


744 

744 

lO ,, 

7 j 5 

735 

i’L' 

.. i 

7^6 

3 .. 

748 


II , r 

734 

734 


Thus, from not submitting the observations to a pre- 
liminarv critical examination before calculating the 
averages, half of the resulting averages are faulty, and 
a monthly curve is obtained which completely fails to 
represent the physical datum for the ascertaining of 
which this elaborate set of observations were carried on 
in all the rigours of an arctic winter. 

We are the more desirous of urging this matter on the 
attention of meteorologists, because the same method of 
hasty and ill-advised discussion of barometrical observa- 
tions IS widely practised , and, it need scarcely be added, 
results in the publication of generally accepted averages, 
which more than anything else are seriously obstructive 
to any real progress in this intricate but vitally important 
branch of physical inquiry. 

The observations for June, 1872, are free from these 
errors of observation, but notwithstanding this the hourly 
monthly values which have been deduced from them do 
not appear to be satisfactory. On calculating, then, the 
monthly values from the observations of this month, it 
turns out that only one of the twenty-four means is correct, 
the other twenty-three being more or less seriously in 
error. It is to be regretted that the hourly means for the 
other months of the period also are so much and so 
frequently in error, those for December, 1872, for instance, 
giving a curve which in us essential points is the reverse 
of the correct one, that the whole of the elaborate dis- 
cussion of the barometric observations made by the 
scientific staff of the Polaris Arctic Expedition must be 
rejected. 

The averages for the different months have been deduced 
in two ways, VIZ , from the twenty-four hourly means, and 
from the thirty or thirty-one daily means of the month. 
These two sets of averages would of course agree if the cal- 
culations were correct. In the printed tables they are made 
to agree even to the thousandth part of an inch, by simply 
placing the calculated average of one column under both 
columns. Thus the monthly average of June, 1872, is, as 
deduced from the twenty-four printed hourly means 29*888 
inches, and as deduced from the thirty printed daily 
means 29 860 inches, but in the tables 29*888 inches is 
printed as the mean of both columns. It is thus evident 
that the reduction of this very important senes of baro- 
metric observations requires yet to be made— a work 
which we hope will be yet undertaken, particularly since 
the summer and the winter means we have computed seem 
to suggest important connections between these arctic 
barometric curves and the curves of lower latitude*^. 
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OUR BOOK SHELF 

La TMorie HugoMcimale s ou, La Base scientifioHe et 

dkjinitive de t ArUhmohgistigue universelle. Par Ic 

Cte. Leopold Hugo. fPans, 1877.) 

M. Hugo continues to pour forth his pamphlets with 
their polyglot inscriptions. On this we have “Urbiet 
orbi, Hic tandem triumphaliter fulget REGULA- 
RITAS ’ ” “ La pan-imaginarit^ Hugomathique . CoN- 

TINUITAS ’ CONTINUITAS ! TrICONTINUITAS ! We 
have, m a former notice, glanced at the " Gdomdtne 
Hugomoidale." The object of the present pamphlet is 
“ ^ vulganser et h r^pandre dans les diverses rdgions 
civilisdes de I’ancien et du nouveau monde, Tou-Kieou, 
Tchong-Kouo, Fou-Song| &c , cette haute doctnne 
philosophique, qui, dans sa concision, mdrite assurdment 
une place aux premiers rangs de la Philosophic Scicn- 
tihque. Mais, dans mon isolement de simple philosophe, 
force me sera d’employer lea combinaisons les plus 
dtranges, et de frapper Tattention du lecteur par la singu- 
laritd mdme de mon exposition.'' 

One or two extracts must sufhee to show how our 
author proceeds — 

" ^Ivocation Chino-Tibdtaine.' Nous, supreme Grand 
Lama, voulons reproduire pour tous I'opdration magique 
hugoddcimale. 

Salut I Salut » 

“En notre Divan saerd de Hlassa-Potala, parfumd dc 
nuages d’encens, nous dlendons la mam gauche en ddstg- 
nant et ddterminant un point dans I’espace ambiant 

" Salut ' Salut ' 

De notre mam droite dtendons le sceptre, pan-scien- 
tihque et saerd, sur ce point deTespace. Salut ' salut ! 

“ Apparait une figure enveloppant le point considdrd . 
figure ofirant quatre faces pareilles. 

O Saints Lamas, placez picusement sur notre tapis 
drdcieux, le premier solide que Tespace rdgulier vient 
d'enfanter. 

SS6 — MIE (with figure of tetrahedron) 

Salut I Salut*” 

And so on through the ten solids, of which we gave an 
account in our earlier notice. 

The third chapter is taken up with the '' Gdometrie 
Pan-imagmaire” and the “Arithmdtique Pan-imaginaire,” 
communications made to the Socidtd Mathdmatique de 
France, and which we have previously described. 

SuffiLient notice has been taken of this brochure of 
thirty-two pages, with many figures. 

To some of our readers our remarks will serve as a 
beacon , those who like to secure oddities may perhaps 
be induced to add this to their stock. Our principal 
reason for yet noticing another effusion of our author is 
that we have at last got a notice of him from one of his 
own countrymen, who calls him *‘Sans contredit, dans 
le domaine des sciences, I'un des plus actifs novateurs 
de V^poqup" (M, Cdrono, Nouvelles Annales de Math^- 
mattques^ i 877 i PP- 278-280) Like ourselves, M. 

Gdrono confines himself to extracts. In his avertissement 
M. Hugo bursts forth with ” Ecrasons les pan-rouiiniers ! 
qu'ils tremblent, bJottis dans leur petite science, devant 
I'ouragon hugomatique !” Upon this the French reviewer 
well remarks ; — Mon avis est qu'il ne faut dcraser per- 
sonne, et que les philosophes rdformateurs doivent se 
garder de prendre I'exaltation des iddcs pour le sublime 
des iddes. Ce n'est pas sans danger qu'on se lance dans 
la voie des rdformes avec un enlhousiasme am, dans sa 
marche ascendante, pourrait s’dlever jusqmau ddLire" 
The writings of such a visionary perhaps hardly merit a 
notice ; we are disposed henceforth to let him go his 
own way, trusting that time will clear up many, if not 
all, of his crotchets. 

Mechanik der Bewe^unref^ der 1 HsekUnJressenden 
Pflansen, Von A, Batalin. 

Ws have here a record, reprinted from the pages of 


Flora^ of a very careful series of experiments on the 
cause of the “ spontaneous " movements of the glands of 
Drosera and other similar organs when irritated say by 
contact with a fiy. Comparing the well-known explana- 
tion given by Dc Vnes and others of the movements of 
tendiils — that contact causes an acceleration of growth in 
the organ, not on the side touched, but the opposite side, 
and consequenily a concave curving round the touching 
object — Batalin offers the same explanation of the curva- 
ture of ihe tentacles of Drosera when irritated by a fly, 
VIZ , an acceleration of growth on the side opposite to the 
one touched, and in consequence a concave curvature. 
While admitting the care with which Batalin has per- 
formed his experiments, we fail to see how his explanation 
accounts for some of the well-known phenomena of these 
singular plants ; as, for instance, the fact vouched for by 
several observers, that glands which are not themselves 
irritated exhibit the same concave curvature as those 
that are, and especially those so circumstantially de- 
scribed by Darwin as to the extreme sensitiveness of the 
tentacles of I)rosera to the most dilute ainmoniacal 
solutions, while they are quite insensitive to pure water. 
The ^^spontaneous'' curvature Daialin believes to be a 
function of growth, and to be displayed in proportion to 
the faculty of growth possessed by the organ. 


LETTERS To THE EDITOR 

\Tke Editor does fsot hold himsetf re^poHuhle /or opinions expressed 
by hu correspondents Neither can he undo take to return, 
or to correipond iisUh the writers of, rejected manuscripts. 
No notice is taken of anonymous communications. 

The Editor urgently requests correspondents to keep their letters as 
short as possible The pressure on hu space is so great that it 
ts impossible otherwise to ensure the appearance even of com- 
munuations containing interesting and novel facts ] 

Relations between Sun and Earth 

Pehmii me to correct a slight misapprehension irv Mr. 
Archibald’s very interesting article on the Indian rainfall m 
Naiuke, vol xvi p 340 Mr Archibald speaks Rs if my dis- 
covery regarding the coincidence of the increase and decrease of 
the Madras rainlall with the cycle of sun-spots apfdied to “ the 
whole of Southern India." Now, on the contrary, 1 guarded 
against such a generalisation by a sentence expressly maerted for 
that purpose. “I merely record," I said at p 9 of my paper, 
*‘the statistical evidence collected at a point on ilie globt’a sur- 
face, at which, from its tropical situation and physical conditions, 
such a factor would exercise on influence m a well-marked 
manner," 1 insisted on this, as the local influences at work on 
the rainfall suffice in several parts of Southern India, to disguise 
the operation of any general law. Mr Archibald may, how- 
ever, have been led into this misapprehension from an ambiguous 
expression in the first sheets of my ])aper, which were hastily 
struck off as I was leaving India, with a view to placing the 
Government in possession of ihe facts before my departure In 
these sheets I nnd the words " bouthern India" used once or 
twice as a periphrasis to avoid Che too frequent repetition 
of the word Madras This ambiguity wa^ removed irom the 
paper as finally printed I need hnrdly add that the words " the 
whole of Southern India" nowhere occurred 1 hope shortly 
to show m a more carefully elaborated work, the liintLaiioua 
under which the results arrived at in my lortner paper can he 
safely generalised. Me. in while Mr Archibald'h interesting 
communicaLions both in Naiuhe, and in the Calcutta English- 
man are worthy of careful study Wm. HuntbR 

Lanarkshire, August 27 

The Telephone 

In the present agitation concerning speaking or telephonic 
telegraphs, the following extract from M Le Comte du Moncel’s 
*'Expos^ des Applications de I'Kleccncite," edition of the year 
1857, vol. Ill p no, may he interesting as pointing out how 
nearly the idea has been forestalled 

The Elacii'tc Transmission 0/ Speech.^' 

“ 1 did not wish to bnng forward m the chapter of the electric 
telegraph a fan tube concepbon of a certain M. Ch. B , who 
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beheves that it will be possible to transmit speech electrically, 
because It might have been asked 'why 1 had dassed among so 
many remarkable inventions an idea that, presented by the 
author as it IB, 15 not more than a dream. However, to be 
faithful to the that I have imposed upon myself of speakmg 
of all the applications of electricity that nave Income known to 
me, I wish to quote here the infoimadon which the author has 
published on this subject. 

"After the marvellous telegraphs which are able to reproduce 
at a distance writing of this or that individual, and designs more 

or leas complicated, It seemed impossible, said M, B , to 

advance further in the regions of the marvellous. Neverthe- 
less, essaying to do something more, 1 asked, for example, 
if speech itself would not be capable of transmission by 
electricity ; in a word, if one would not be able to speak at 
Vienna and be heard at Fans The thing is practicable. This 
IS how : Sounds, iL is known, are lormcd by vibrations and 
earned to the car by these same vibrations, which are reproduced 
by the intermediate media, 

"But the intensity of these vibrations diminishes very rapidly 
with the distance, from which it follows, even In the employment 
of speaking trumpets, tubes, and of acoustical horns, the limits 
which cannot be surpassed are very restricted Imagine that one 
speahs near a mobile plait ^ jteaible enough not to lose any of ike 
vibrations produced by the Toice^ that this plate establishes and 
interrupts successivdy the tommufiication with a battery Vou 
would be able to have at a distance another plate 7 ohtu/i Tvould 
execute at the same time the same vibrations 

Jt IS true that the intensity of the lounds produced would be 
i*ariable at the point of departnie where the plate is vibrated by the 
voiee, ami constant at the point oj arrival wheie %t u inhaled by 
eleetruity. But it is demonstrable that this would not alter the 
sounds 

"It is evident from the first that the sounds would reproduce 
themselves with the same pitch 111 the scale The actual con- 
dition ol acoustical science docs not permit of saying, d priori^ 
whether the same conditions would hold good for all syllables 
articulated by the human voice The manner m which these 
syllables arc produced is not yet sufficiently well known. 

In any case it is Impossible to demonstrate, in the present 
state of science, that the electric transmisaioo of sounds is 
impossible. Kvery probability, on the contrary, Is for the possi- 
bdiLy An edectne b.attery, two vibrating plates, and a metallic 
wire will suffice. 

"It 1b certain that, at a time more or leas distant, speech will 
be, transmitted to a distance by electricity. 1 have commenced 
some experiments to that effect, they are dehcate and require 
time and patience. But the approximations obtained point 
towards a favourable result.” Facet llici.s 


MuaeumB 

The following suggestions may possibly prove useful to 
directors of museums, and especially of pro'i^cial museums 
Most of the plans recommended have been tried with success 

It is very desirable that in all collections intended for public 
instruction manuscript labels should be abolished The advan- 
tages of perfect legibility, uniform style, and an occasional change 
of cards far outweigh the coat of letter- press. A convenient 
hand-press costs about 3/ ; several founts of tjpe m quantity 
sufficient for museum purposes, may be had for 5/. An 
assistant can be taught printing m a few days j 1 have at times 
engaged a printer’s apprentice, paying sevenpence an hour for 
his services. 

The proper duplay of dissected preparations put up in spirit 
has long been a serious trouble. Most dissections oI small size can 
be pmned out on wax, Young’s Paraffin Light and Mmeml Oil 
Company, of West Calder, have lately prepared, at my request, 
smootbjparaffin slabs, coloured deep blue, and cut to 12 in. X 
6 in. Tnese can he had at a shillmg a pound. Cylindrical 
glass vessels are objectionable, not only on account of distortion, 
but because they render it difficult to demonsCrate details of 
structure Rectangular trays with movable plate-glasa lids are 
far more convenient These may be made of ebomte for the 
amaller BueSp and of wood, lined with gutta-percha where Uie 
cost of ebonite becomes n^ortant 1 hope before long to get a 
useful tnf cast in glosa ed ges must be accurately ground. 


and the cover secured by light brass clamps In the bottom of 
the tray the wax tablet can be|securely nxed. It ii useless to 
cement the lid to the tray. Hardly any cement will stand 
prolonged exposure to dilute spirit, and it is necessary to readjust 
or clear the dissection from time to time. 

Fossils are usuallv kept loose ; in the larger'ccUections they 
are mounted on tablets of wood or glass covered with paper 
The « hist method is untidy and often causes loss of labels ; 
wooden tablets are costly, difficult to cut of quite uniform size, 
and liable to warp j glass is also difficult to cut true, and wastes 
much time m covering with paper. Ten years ago 1 procured 
a supply of pasteboara tablets one-tenth of an inch thick from a 
pattern-card maker and have used them exclusively since, They 
are cheap (nincpence to a shilling a pound), can be cut perfectly 
true by machinery, do not warp, ana may be had of any colour 
Fossih glued to pasteboard with coaguline are perfectly fast ; we 
range them iii walUcascsupon shelves sloped to forty-five degrees, 
and never meet with accidents. 

In our geological wall-cases I have introduced above the level 
of the eye a range of boards, nearly upright, but sloping slightly 
forwards at llie lop, upon which maps, sections, photographs, 
and descriptive notices can be pinned In a paliConLulugical 
collection thi? space is useful for drawings of restored animals 

It IS much to be desired that the dealers would procure a better 
choice of zoological models in glass and porcelain. Rcurs' 
foramiDifera are still useful, though antiquated ; Blaschka, of 
Dresden, keeps no stock, though he has supplied many of our 
museums with useful models in glass made from drawings. "Wc 
want artiglic and accurate coloured models of mollusca, hydrozoa, 
&c , far beyond the present supply 

Stulfcd animals, es[>ccially stalled mammalia, arc the plague 
of a curator I do not refer especially to their liability to moths 
(insects of all kinds can be kept down by placing saucers of 
carbolic acid in the cases) but to their grotesque deformity, their 
unnatural attitudes, and their proneness to contract m unexpected 
places, A model in plaster or clay, strengthened internally by 
wires would la.st for ever, and the akin would stretch over it 
readily enough when moist. Real skill in niodelling is required 
here, and wc have not yet been able to command it. The 
Schools of Art may in time help us over the difficulty A well- 
modelled animal can never be very cheap, but if increased cost- 
liness should render set-up quarlrupeds comparatively scarce, 
zoology need not suffer on that account 

Public museums should contain far more than they now do the 
elementary explanations necessary for the right understanding of 
the objects exhibited A text-book illuiitrated by specimens 
instead of wood-cuts should be our aim, at least where the wants 
of the public arc more concerned than the wants of special 
students I should propose to relegate nine-tenths of our 
existing collections to cabinets were it not that things out of 
Bight in cabinets are so liable to suffer from neglect. At present 
we aim at too much, introduce too many departments into a 
small museum, show too many obscure and unms tractive objects, 
and spoil everything by over-crowding. 

Personally, I do not hold that local collections should be 
everything m a provincial museum We have to consider the 
wants ol residents as well as of passing strangers, and what the 
residents mierested in natural history require is a general collec- 
tion of typical specimens which will teach them something of the 
elements of their science It Is very easy to make imposing 
collections of land and fresli-water shells, butterflies, and so 
forth, which a naturalist passing that way praises because they 
contam here and there a choice thing, but which either teache*! 
nothing to the uneducated visitor, or else teaches him the very 
undesirable lesson that the best thing he can do is to make a 
similar collection for himself We have had more than enough 
of unintelligent collectmg and unintelligent records of occur- 
rence. Our provincial museumB should tell the public that to 
know something ol the structure of auimals and plants is better 
than to know many species. L. C MlALL 

Leeds, August 17 


The great difficulty, as it Beems to me, in promoting and 
maintaining the effiaency of our local museumB lies m providing 
them with suitable curators ; and in this Connection an idea 
which occurred to mtf last year may prove not unserviceable 
1 have seen a large number of our provincial museums, and in 
many of them have found really extensive and valuable coUec- 
tiona of natural objects which only require to be rightly named 
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and pnmerly arranged to become admirable educational aida. 
In FbWi Doweyer, » there enough inatenal to engage the whole 
time and attention of an able man in taking care of it ; indeed 
a single month devoted to each of the dcpartmentB of zoology, 
botany, geology, and so forth, would suffice, and, m many cases, 
more than suffice, to put each into working order to begin 
with, and after the first arrangement It would be easy enough 
to maintain the efficiepcy of each collection and to add what 
fresh Bcquisitiona might he made in the course of a week's visit 
once a year. 

Let, then, an association of the younger workers in the various 
branches of science be formed in London, under the direction of 
a committee of well-known names, and let it offer to send out 
every year for short intervals, to such museums as should be 
ready to pay for them, botanists. zooLogUts, geologists, and the 
rest, Co name and arrange their several collections ^ each member 
so dispatched would then visit several museums in succesaion, 
conffning his attention in each to the collection made in his own 
subject, and each museum would be visited by several members, 
one member for each of its essentially different collections Thus 
for a slight expense (payment on the piece work system) a large 
number of our Local Museums would be put under the curator- 
ship of a group of specialists, and bo be brought into efficient 
ana permanent working order. The idea is simply that of visiting 
curatorshipB supplied on the principle of co-operation, and made 
possible by the facilities for travelling afforded by our modem 
railway system. 

It can scarcely be doubted that in the summer, when lectures 
and lecturing are over, many scientific men might be found 
wUUng and able to undertake the task. W. J. S. 

Rainbow Reflected from Water 

Mr Crookes' interesting observation of the reflection ol a 
rainbow — dcscubed in his letter in NatURr, August 16 — ^is 
easily reproduced, on a small scale, expcriaientally. 

I fixed a “spreader” to the nozzle of a gardeO'engme so as 
to cause a shower of fine drops of water to spread m the sun- 
shine. The segments of a bright primary rainbow and of a 
rather subdued secondary one stood out well-deffned against the 
dark foliage of some trees, the remainders of the bows being 
lost against bright objects and sky behind. 

At whatever point the bows were visible, I found that by 
placing a mirror nr blackened glass welted so as to form a 
surface of water, in place of the eye, and then observing from a 
fresh point, the reflections of both bows could be very distinctly 
seen at the same time that real bows were also visible. 

The reflected bows were always apparently smaller in diameter 
than the real bows which were visible at the same time from the 
same posilion. The reason of this is, I presume, that the bows 
seen in the mirror are not the reflections of the bows visible, at 
the name time to the eye, but of bows which the eye would see 
if it occupied the place of the mirror, or rather of that portion of 
it which is observed. When, for instance, the mirror is one yard 
below the level of the eye, the drops by which the bows are 
formed that are reflected by the mirror, are necessarily about one 
yaid below the corresponding drops by l^hich the direct bows 
seen by the eye are formed ; in other words Ihe direct bows are 
one yard above the bows which are actually reflected There- 
fore, when both are cut by a common honzoncal line formed by 
the surface of the mirror, a reflected bow must be the more 
shortened of the two and lU diameter apparently reduced. 

1 would suggest that this may be the explanation of the dis- 
placement of the colours where the real and reflected bows met, 
which Mr. Crookes observed. .Robert Sabine 

Hampton Wick, August zo 

The Greenland Foehn 

Dans le dernier numero (406) de votre journal je vois 
(lue voui m'avez fait Tbonneur de donner un abstract d’un 
petit travail lur le foehn du Groenland Malheureusement le 
lapportcur n'a pas bien compris le danois (ou le norwegien) en 
quelqnefl endroits, et je me permettrai de vous tndlquer les 
mdprlses sulvamea coinme lea phis dao^ereuses. 

zl^me allntfa. — “ Dr. FfafT has earned on . . . and these 
abow that the average temperature of Februnty^ 1 872, was 
- 8*7 C,, and of February^ i86j — 3i‘’'6p'* etc. Les deux mots, 
"February,” sont omis, ce quf fait cioire que je parle de la 
tempdratuic moyenne de raimde au lieu d'nn mois. 

5KiDe alin^a. — "These explanations go a great » . . . when 


at Jacobshavn shortly before Jttfyf 9“ C. of heat are recorded." 
Au lieu de "Jul7”j'ai dit " cWisimos ” , une tempdialure de 
9° C est normale en juillet. 

Aodt zi W. Hofemeyer 

On the SuppOBcd Action of Light on Combuation 

In answer to Mr, Watson's inquiry contained in your last 
number, I may state that at the meeting of the British Asso- 
ciaiinn at Encier, in 1869, I read a p^per un^er the above title 
(See Fhii Mag for September, 1869), in which some com- 
parative expenments were made on can iit-s burning m full sun- 
shine and alio in a darkened closet This minle of experiment 
was adopted because it allowed the results to be tested by 
weighing. Candles of the same make were used and bard 
sperm candles preferred as being leas affected by vanatinns of 
temperature than composite. The candles were allowed to bum 
dunng four hours. I give one result -- 

In the dark (temp 81° F ) each candle lost 544 grains, or 
136 grama per hour 

In the light (temp 84“) each candle lost 567 grains, or 14a 
grams per hour nearly. 

It is evident that in (his case the increase of temperrilure 
caused by the bright sunshine led to an increased consumption of 
material, but the general result was that light has no retarding 
lufluc nee on combustion. C '1 dm LIN son 

llighgate, August 25 

Evolution by Leaps ' 

With reference to an article entitled " Evolution by Leaps," 
in your “ Biological Notes” (Nature, vol xvi. p 208), T would 
call attention to a fact which is not unknown to horticulturists, 
that a hybrid sometimes proclaims its origin by producing — 
even on the same rachis— flowers and fruits, some of which 
resemble one parent and some the other 

Many a time I have plucked a branch of two or three feet m 
lengili from a pear-tree growing m a village in Kent, which bore 
at the proximal end pears of a certnm size and descripUOD, 
and on the terminal twigs pears smaller in size, of a different 
flavour, and later in blooming and ripening. 

As this “sport** prevailed ihroughout the free, which was 
large and flourishing, there was no possibility of its being the 
result of a direct graff. Paul Henry Stokoe 

lieddington Park 

Zygana Fillpendula 

In July last 1 was breeding some Zyteena JU^penduta (six-spot 
Bumet moth) from pupx taken in a chalk-pit near Cambridge, 
one of which was developed into a moth with five wings ; four 
of these correspond to the normal wings in this species and are 
perfect m every respect, as also are five of the legs The sixth 
leg (a hind leg] is absent, Us place being filled up by the extra 
wing, which springs from the exact point at whlcn the missing 
leg would naturally join the body In appearance the extra 
wing resembles the ordinary hind wing of the species, but u 
only about half its usual size. It is of a yellowish-ied tinge, and 
not so thick Iv covered with scales as the other wings of the 
insect. Of the sixth leg there 11 no external trace whatever, bb 
far ai I can see ; m fact it would seem at first sJ^ht as if the leg 
hod, by some means or other, been transformed into a wing. 

This moth is subject to a good deal of variation as regaras the 
size of the spots on the fore-wings, two of which are occasionally 
united \ also, ui this particular locality, the red colour is replacei 
by yellow In about I per cent, of the spearaens. The chalk -pit 
to which 1 hav6 aHudra is scarcely on acre in extent, and as the 
species does not seem to occur elsewhere in the immediate 
neighbourhood, continuous interbreeding must have been going 
on Tor a long time 

1 have never met with or bea,rd of such a curiosity of morpho- 
logy either in this or any other lepidopterous species before, but 
some of your readers will doubtless be able lo adduce other 
instances of a aimilar nature. N. M. Richardson 

Clare College, Cambridge, August 21 

Drosera 

1 BEO to ewcLose a photograph of a xpecimetl of Droitta 
rotundifoUa found by me at the Lickey Hills on July i this year. 
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If anything could demonstrate the propensity for dy'^itching in the most marked degree. You will see that a moth hu been 
known to exist in this class of plants, surely this specimen does entangled by the hairs of oUe of the leaves, which leaf has carved 



Itself right over the moth in the most determined fashion. Theiw^ 
is every appearance of a struggle having taken place which ended 
in the defeat and destruction of the moilL 


This specimen is, 1 should imagine, a very typical one, and as 
such I have sent a copy to Mr. Darwin. Wright^Wilson 
B irmingham 


The Radiant Centre of the PerBcids 

From twenty meteor?, mostly with streaks, I deduced the 
radiant point at K A 40^ Dec. 56° N., August 3-7. On 
August |o 1 saw a large number (fifty-seven per hour) o( Ptrstuls^ 
many of them with short trades near the focus, and almost inva- 
riably with streaks, from 43"" + On August 12 loViserved 

uiie an outburst of precisely similar meteors from a sharply- 
efined centre at 50“ + 55°, and registered lourlctn of them, but 
many others were noted between I2h, and I4h. On the i6th, 
between the same hours, 1 saw five paths close to a radiant at 
60° + 59° These had streaks and apparently exhibited the 
same features of motion, colour, &c., as those recorded on the few 
preced' ig nights. Can these four positions represent one and 
the same system of Persmfs with an apparent displacement of the ' 
radiant centre on the several nights of observation 7 The places I 
nay be regarded as accurate for the dates, and though quite 
possibly thry are separate showers, it is at least singular they 
DtcBine BO well maiked one on each night. If the positions 
include the same system then the focus of divergence appears to 
have shilled from 40° + 58" on the 3rd -7th to 60° + 59 “^on the 
i6ih, BO ihat while the dcchnaiion remained nearly Che Fame the 
R A. bad advanced iweniy degreeSj which in D. 59” N, la 
equivalcjir to ten linear degrees of space. 

It lA a capital plan while observing and mapping meteor tracks 
to hold a pcrfcLlly straight rod in the hand, and directly a meteor 
is seen, to project the rod upon its apparent path, carrying 
the eye bade in the same line of motion and noting the exact 
point with reference to stars upon which it converges. In 
the case of slow meteors (ir meteors with streaks, this is a very 
accurate method and especially to be recommended m regard to 
paths presumably a long way from the radiant Eye-esti- 
mates are necessarily less exact, for while the position of the 
track is iicing noted the more important feature of direction is 
inaccurately remembered. W. F, Denning 

August 17 


Pieh CommenBala of Medustt 
In the numben of Nature for July 10 and 26 (pp, 227, 248) 
are comm unica lions respecting fiBh-Bbeftering Medusfe, The 
Trochurus in Europe appears to be a commensal of the Acaleph 
as well os the Pollochius, tn the eastern waters of the United 
States, however, bo fsr as 1 am aware, the Strom ntoid Ash 
Poronotus JtmtUs [S&omateus simdts of some authors) seems to 
be the most common, if not the only associate, | of several 
acalephs, viz., Dactylonidra ^intftieHrraj Zygodactylon 
landtcu, and Cyarea arciua. Under the umbieUas of these spe- 
cies EmdXiPoronoti are to be found in the late summer swimming, 
Bomelimes even to the number of twenty or more, but generally 
IDUch feW' r, Mr. Alexander Agassizi in his Sca-side 5 tudlcB»” 


mentions the occurrence of an undetermined ^'Clupeoid" fiih, 
but no other, under the umbrella of Dac(ylonictra quinquecirra , 
the identification is probably erroneous. At least my own obser- 
vations were made in the same region and at the same lime of 
the year as Mr Agassiz's, and only the Poronotus was seen. 
More detailed information respecting this association may be 
found recorded by Prof. Verriif in the ** United States Commis- 
sion of hisb and Fisheries” reports. Part I., pp. 449 - 4 S* 3 » *®73 

Tkeo. Gill 

Smithsonian Institution, Washington, August 6 


Science in Spam 

I THINK it may laterest the readers of your journal to have 
some slight idea of the state of natural sciences in Spam, Science 
IS universal, and tlie efforts made by a nation which has been 
separated by centuries of intolerance and indifference from the 
movement and scientific life of other countries, cannot fail to 
be looked upon with indulgent eyes by those who cultivate 
science. 

Of the three great branches into which we may divide natural 
science — physics, chemiiitry, and natural hiBtory, the first is in a 
most backward state in Spain. In almost all the profeflsorships 
where this science is taught, the instniction given is so out of date, 
that no mention is made of the modern theory of the correlation of 
forces or Ihenno-dynamics, and the text-b(^s used are French 
works, now quite obsolete. In every one of our upper schools^ 
InstitutoB de 2da Ensifianza — tliere is a professor who teaches 
physics and chemistry conjointly, who is instructed to go through 
a course of these sciences, which ore reduced by this means to 
their lowest possible expression. In our universities, there exiiit 
classes in which an amplification of physics 11 taught ; this study is 
part of those required for the preparatory exercises for the faculty 
of medicine. This course, if we take into consideration the know- 
Mge brought by the pupils who attend it, is more an explana- 
tion of what they ought to have Jeamt than anything else, At 
the Madrid UniveniLy alone, there Is a class ot ‘‘imponderable 
fluids , ” the name in itself suggests an idea quite out of date at 
the present day. At the same univeroity there is also a class of 
mathemattcal physics, but it does not form part of the studies 
lequired to receive a doctor's degree m the physico-chemical 
EciencM, and is only included in the mathematical sciencea. 
This is unfortunately all the official instruction on the subject 
which IS ^yen in Spam, Almost all the professors follow the 
theories which were generally admitted before the discoveries of 
Grove, Mayer, Ranklne, Clauaius, Tyndall, and Helmholtz. 

Durmg the Republican Government in Spain, it was decreed 
to reorganise these studies in a manner more in accordance with 
modern ideas, but the short rule of this reforming govemmcDt 
prevented this plan from being carried out, or canquering the 
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tenacioua resistance of the great majority of the Spanish pro- 
feMon. 

Some champions of modem ideas ar« happily not wanting m 
Spain. Among them il'one of the most distingiiished members 
of the Madrid Obseivatoryp Sr. Jimenez, who has written an 
IntereBting volume on the theory of numbers, which obtained a 
rizc from the Spanish Academy of Science. Sr, Jimenez 
egan tq publish yean ago a theory of light in com- 

pliance with the mon authorised physlco-mathematical doctrine b 
A man of immense and varied intellect, as a dramatic poet, as 
an engmeer, as a mathematician and economist, and one of the 
pnncipal men of the Tevoliilion, Sr Echegaray has done much 
to popularise the modem theories of physics, by a volume dedi- 
cated to the General Public, and also by his elementary treatise 
on thermo dynamics He is now publishing some slud.cs on light 
in a scientific review, which are chiefly intended to extend these 
studies in oqr scientific circles. Dr. Vicuna, Professor of Mathe- 
matical Physics at the Madrid University, endeavours to do the 
same by his teaching, and by means of the articles and memoirs 
which he publishes from time to lime Of these may be men- 
tioned his theory and calculation of steam-engines in accordance 
with thermo-dynamics. 

The sclcnUfic instruction which is given to the young men who 
attended the upper school at the Observatory of Marino, at San 
Fernando, near Cadiz, is much commended Every day foreign 
books are more universally read, tt^hnslsted, and understood, ihc 
most popular being those by Tyndall Prof llarreda, I elm, 
Ramos, v. Chamorro are great advocates of modem science, 
Sr Escrig y Micg, the professor at the Institute at Guadalajara, 
has set up some interesting scientific apparatus there, and has 
introduced in the pneumatic machine an improvement winch 
reduces the injurious space The barometer constructed by Sr 
Torres, the inventor of probably the most .accurate barometer 
known in European meteorology, menlii «tpecial mention ft is 
much to be regretted (hat owing to special circumstances, his 
instrument could not figure at the interesting cKhibition at 
South Kensington, 

At the Free Institution, lately established for teaching at 
Madrid, by private enterprise, which the readers of Nature 
have already seen referred to in your columns, there is a class of 
experimental physics, accoiding to the latest development of this 
science, On Ine evening of January 28, a series of public 
lectures were begun, with ihe object of popularising science m 
Spam Dr Simarro, a young professor at thi^ Institution, gave 
the first lecture on light, and repealed some of Tyndall's most 
remaikable experiments. 

Most of these efforts are, however, still limited to the attempt 
to spread in Spain a knowledge of the aciual state of physical 
Bcience from other countries which are m a more adviinced con- 
dition, rather than to contribute to general culture works of 
original investigation The interesting studies of Frof Serrano 
Faligate, on general and biological physics, some of which have 
been noticed bv English reviewers, are almost the only works on 
the subject whfch can Dc mentioned of importance It is indeed 
to be hoped this will no longer be the case when these studirs 
are more generally developed, and act as a stimulant to the 
genius of the Spanish people 

Madrid Francisco Ginez de jos Rios 

OUR ASTRONOMICAL COLUMN 

The Rotation of Saturn. — In Nature (vol. xv. 
p. 243), reference was made to the discovery by Prof 
Asaph Hall of a small, well-defined, very white spot upon 
the disc of Satum just below the ring, and to observations 
which wer« in progress to ascertain, by means of it, the 
period of the rotation of the planet upon its axis. Prof. 
Hall succeeded in following up this spot which was from 
7 ^ to 3^ in diameter until January 2, when the weather 
having become unfavourable, the planet low, and the spot 
Faint and indistinct, observations were discontinued. 
From a thorough discussion of the observations at 
Washington and elsewhere in the United States, Prof. 
Hall finds for the mean time of the rotation of Saturn — 

I oh. 14m. 23s 8 ± 2S“30, 

It has been necessary to assume that the spot had no 
proper motion upon the sui^face of the planet, wbkh is a 
point on which the obsenrations throw no light. 

On the first detection of this spot on December ^ with 


the view to secure assistance from other observers in 
noting Its central passages on the disc, an ephemeris was 
circulated from Washington, in prepanng wnich the lime 
of rotation was taken at roh, 29m ifi'Ss., given, as Prof. 
Hall remarks, "in nearly all the modem text-books as Sir 
W. Herschcl’s last and most accurate determination ; ” 
notwithstanding this it appears certain that Sir W, 
Herschel never assigned this period, and its adoption in 
the Washington ephemeris was so far unfortunate as it 
may have rather hindered than assisted observations ; 
indeed " through this mistake several observers failed 
to see the spot.'' 

U is very probable that Prof Hall has suggested the 
real cause of the introduction of this erroneous value for 
the time of Saturn's rotation into so many of the so-callcd 
" text-books," the compilers of which rarely concern 
themselves with references to original authorities, and 
yet m this case the erroneous value h.xs been given by 
writers, whom it might well be supposed it was safe to 
follow. In the Exposition du Sysihne du Mofidc^ the 
first edition of which appeared in An IV. of the French 
republican era, Laplace says that Saturn rotates in 0*428, 
and the ring in 0*437, these figures being decimals of a day ; 
they correspond to loh 16m. I9'2s and loh. 29m. 16*83, 
the former expresses therefore the Herschclian period of 
rotation (loh 16m 0*45 ) to the nearest decimal in the 
third place, and the latter is the value for rotation of 
Saturn given in so many astronomical works. Hence 
Prof. Hall thinks that some one early in the century 
copied and converted the wrong number from Laplace 
and " the book-makers have faithfully copied this 
mistake " 

Hansen in his "Allgemeine Uebcrsicht des Sonnen- 
systems " gives loh. 29m. 17s for time of rotation both of 
Satum and his ring; Madler, " Ueber die Weltstellung 
der Korper unsers Sonnensystems,’’ has loh. i6m for ihe 
globe and joh. 29m, 17s. for the ring, but in the early 
editions of his treatise on Astronomy (as in that of 1849, 
pp. 251 and 254) he assigns loh 29m. 17s. for the globe, 
and loh. 3201 , after Herschel, for the ling/'adding 
" wahrscheinlich ist sie der des Saturn selbst gleich und 
beide sind etwa loh 30m. in runder Zahl." Sir John 
Herschel, in the first edition of his Treatise on astronomy 
m Lardner’s "Cabinet Cyclop.rdia " published in 1833, 
gives loh 29m. 17s both for Saturn and the ring, and he 
probably followed Baily's "Astronomical Tables and 
FormuliC" which appeared in 1827, and where we find at 
pp. 39 and 59 the same period loh, 29m. 16 Bs. assigned 
tor both rotations, and Uailv expressly stales that " the 
elements of the system are taken for the most part from 
the Systlme du Monde of M. Laplace (fifih edition, 1S24), 
so that it IS possibly to this work, which was one of 
general reference for many years, that the original over- 
sight suggested by Prof. Hail is to be traced Sir W. 
Herschel in the Philosophical Tramactions^ I 790 p P- 
states that his observations of lucid spots upon the nng, 
supposing them to adhere to it, would be explained 
by "admitting a revolution of the ring itself in 
loh. 32m. iS'4s, and in the volume for 1794, p. 28, he 
finds for the rotation of the globe of Saturn, loh, i6ni. 
o 44s , which are the only values that bear his authority. 

Prof. Asaph Hall's value must now be taken as un- 
doubtedly a very dose approximation to the true penod 
in which Saturn rotates. According to it, the planet's 
year consists of 25 217 Saturnian days. To the rantv of 
spots upon the disc of so small and well-definea a 
character as that which has been recently observed to 
such useful purpose at Washington, is perhaps to be 
mainly attributed the want of an earlier reliable deter- 
mination of the rotation period in confirmation of Sir W. 
Herschel's, made upwards of eighty years previously. 

The Comet of 1S12. — In anticipation of the return of 
this comet to perihelion within the next few years, Prof 
Winnecke has published ephemerides to facilitate Us 
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rediscovery, which have been prepared by Herr Mahn on 
his suffgeslion They appear in the Vierteljahr^schnft 
Her a^trouomischen Gesellschaft^ 12 Jahrgang, 2 Heft 
Encke's period, 70 7 years, would bring the comet to 
perihelion again m but Mr W E. Plummer, now of 

the University Observatory at Oxford, some years since 
stated that a period of 69 2 years would better agree with 
normal places which he had very carefully prepared. The 
comet may therefore visit us in t88t, or possibly much 
earlier with the unknown effect of perturbation. The 
sweep in g-ephemendes are arranged upon a plan con- 
veniently indicating the line in which the comet should be 
sought at a particular date. It is a case where the 
“orbit-sweeper," suggested by Sir George Airy, and 
advocated by Prof Wmnccke, would, if provided with an 
object-glass of sufficient optical capacity, render much 
assistance. 

Thf COMI'VNION OF SiRiUS.— In the Compies Rendu^ 
of the French Academy of Sciences, August 13, M. 
Flammanon has a graphical representation of the orbit 
assigned by Dr. Aviwers, to the perturbing companion of 
Sinus and of the observed course of the small star dis- 
covered by Mr. Alvan Clark, with the view to illustrate 
the inci easing differences between theory and observa- 
tion Allusion was made to this subject in NATURE 
(vol. xiii p 4^:8), where the differences of Dr. Auwer’s 
ephemcris, 1872-75, were given. The latest measures of 
the Clark-comp.inion at Washington, show for 187721, 
position (t cj), + 6'^ 9, distance - o" 88 

Prof Asaph Hall found no other star in the vicinity of 
Sinus nearer than one of the thirteenth magnitude, which 
was measured on February 28, 1877, position 114’ 9, 
distance 72" 09 , [irobably the star seen by Mr Marth at 
Malta in Januaiy, 1S65 An examination of the vicinity 
with the great refractor was made at the request of M 
Tempel, of Florence, who had suspected the existence of 
several small stars near Sinus 

Sai'KLiik oi' Maks.— O ne of the ncwly-discovercd 
satellites of Mais was observed by M. M Henry at the 
Ohsfcivaloiy of Pans, on August 27 

At i2h 9111 mean time, position 249' 56', distance 
85 2, the satellite was very faint, and only observable 
when the planet was screened from view. 


lilOLOGICAL NOTES 

Thf Ufvki oi'MENT nr hie Nerves in Verte- 
llRAl i s —Mr lialfour's discoveiy that the spinal nerves 
of sharks and rays arc developed as outgrowths from the 
central nervous system has been followed by a sinnlai 
rcvLl.ition with regard to birds Mr. (now Dr ) A M. 
Marshall (of Cambiidge) has given an account of invcsti- 
galiuns respecting the origin of nerves in the fowl {Journ 
Anat ^ 1S77), describing a longitudinal ridge ausing 

on the summit of the neural canal, and giving off paired 
processes, the rudiments of the posterior roots of the 
spinal nerves, llensen has made analogous observations 
on the spinal nerves of the rabbit The anterior roots 
arise later, distinct from one another, as processes from 
the spinal cord. Mr Babour has endeavoured to solve 
the diffiLult (|uestion of the relations of the cranial to 
spinal nerves. He finds as yet no traces in the brain of 
anything comparable to anterior roots of nerves ; all the 
nerves are posterior roots The fifth, or trigeminal, 
arises from the dorsal summit of the hind-brain very 
early, just like a dorsal root of a spinal nerve. This nerve 
also, instead of being a compound one, is at any rate in 
its origin perfectly simple. The auditory nerve and the 
facial arise by one common rooL The glossopharyngeal 
and vagus have a senes of distinct roots. In an adult 
Scylhum twelve separate strands have been counted in 
the vagus nerve This number, and their origin like so 
many scpar.ate spinal nerv es, opens up inlercBting questions 
in regard to the primitive scgmentaiion of the head and 


the loss or condensation of segments in the evolution of 
the vertebrates. Dr. Marshall's obseivations on the 
cranial nerves of the chick, so far they g[o, correspond 
to Mr. Balfour's. It appears that there is no definite 
indication of a limit between head and trunk afforded by 
the central nervous cord, by the outgrowths from it, or by 
the mode of development of the nerves. It is open for 
consideration whether the absence of anterior roots to 
the cranial nerves may not furnish such a limit , this 
would be very convenient for morphology. 

Inject Am in FERTiiasAiioN ok FLOWERS.--Mr, 
Thomas Meehan, of Philadelphia, continues to bring 
forward cases to show that many flowers are not so 
dependent on insect fertilisation as has been imagined 
Recently {Proc Acad Nat. Sciences, Philadelphia, 1877, 
p 128) he has instanced the common mignonette, which 
usually does not seed when forced m greenhouses in 
winter It has been asserted that this is due to the 
absence of suitable insects to produce fertilisation But 
last winter Mr. Meehan's specimens took to producing 
seed m abundance, two to six perfect seeds in every 
capsule. '1 his showed that some other circumstance had 
come into play which affected the reproductive organs, 
insect aid having been as much absent as in other cases. 

Insectivorous Plants — Di C Cramer, of Zurich, 
publishes, under the title “ Ueber die Insectenfrcssenden 
Pflanzen,” a useful epitome of all that has at present been 
recorded respecting the singular phenomenon of “Insecti- 
vorous Plants" In a senes of papers in on 

the Mechanics of the Movements of these plants, A 
Bat.alin calls attention to a hitherto neglected paper of 
Oudemans, published (m Dutch) in 1859, in which he 
describes the greater part of the phenomena of irritation 
in Venus’s fly-trap (pion(r{} viHsctpuld)^ agreeing m 
almost every point with the description subsequently 
given by Dai win and others. 

brON I'ANFOLlS MOVEMKNI'S IN Pl ANTS. — M. F. 
Rodicr, of Bordeaux, has described a singular senes of 
automatic or spontaneous movements in a well-known 
water plant, Ceratophyllum demenum. They consist of a 
rhythmical motion caused by a CLiivature of the axis 
extending over six liouis, which is neutralised in the 
course of the next twelve hours, and followed by a cui- 
vature in the opposite direction extending over four hours, 
which is again neutralised in four hours, the whole cycle 
thus extending over a period of twenty-six hours 4 he 
movement appears to be entirely unaffected by light. 

VISCOVERV OF OXVi.FN IN THE SUN BY 

PHOTOGRAPHY, AND A NEW THEORY OF 

THE SOLAR SPECTRUM^ 

T PROPOSE m this preliminary papei to indicate the 
^ means by which 1 have discovered oxygen and 
probably nitrogen in the sun, and also to present a new 
view of the constitution of the solar spectrum, 

O.iyg-en due loses itselj by bright lines ot bands tn the 
solar specif um does not give dark absorption lines 
like the metals We must thcrelore change our theory of 
the solar spectrum, and no longer regard it merely as a 
continuous spectrum with certain rays absorbed by a 
layer of ignited metallic vapours, but as having also bright 
lines and bands superposed on the background of con- 
tinuous spectrum. Such a conception not only opens the 
way to the discovery of others of the non-metals, sulphur, 
phosphorus, selenium, chlorine, bromine, iodine, fluorine, 
carbon, &c , but also may account for some of the 
so-called dark lines, by regarding , them as intervals 
between bright lines. 

It must be distinctly understood that in speaking of the 
solar spectrum here, I do not mean the spectrum of any 

• Paper ijy Prof Henry Draper, M D Head helorc the American Philo- 
sophical Sooely, July ao, 1877 We are indebted to Dr Draper’ <* hindnn* 
for the plaie 'ind iiiotis which nccornpriny ihii piper 
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limited area, upon the disc or margin of the aunj but 'the 
spectrum of light from the whole disc. I have not used 
an image of the sun upon the silt of the spectroscopCi but 
have employed the beam reflected from the flat mirror of 
the heliostat without any condenser 

In support of the above assertions the accompanying 
photograph of the solar spectrum with a comparison 
spectrum of air, and also with some of the lines of iron 
and aluminium, is introduced. The photograph itself is 
absolutely free from handwork or retouching. It is 
difficult to bring out in a single photograph the best points 
of these various substances, and I have therefore selected 
from the collection of original negatives that one which 
shows the oxygen coincidences most plainly. There are 
so many variables among the conditions which conspire 
for the production of a spectrum that many photogr.iph 3 
must be taken to exhaust the best combinations The 
pressure of the gas, the strength of the original current, 
the number of Leyden jars, the separation and nature of 
the terminals, the number of sparks per minute, and the 
duration of the interruption in each spark, are examples 
of these variables. 

In the photograph the upper spectrum is that of the 
sun, and above it are the wave-lengths of some of the 
lines to serve as reference numbers. The wave-lengths 
used in this paper have been taken partly from Angstrom 
and partly from my photograph of the diflraction-spectrum 
published in 17S2. The lower spectrum is that of the 
open air Leyden spark, the terminals being one of iron 
and the other of aluminium. I have photographed 
oxygen, nitrogen, hydrogen, and carbonic acid, as well as 
other gases in Plucker’s tubes and also in an apparatus 
in which the pressure could be varied, but for the present 
illustration, the open air spark was, all things considered, 
beat. By other arrangements the nitrogen lines can 
readily be mide as sharp as the oxygen are here, and the 
iron lines may be increased m number and distinctness. 
For the metals the electric arc gives the best photo- 
graphic results, as Lockyer has so well shown, but as my 
object was only to prove by the iron lines that the spectra 
had not shifted laterally past one another, those that are 
here shown at 4325, 4307, 4271 4063, 4045, suffice. In 
the original collodion negative many more can be seen. 
Below the lower spectrum are the symbols for oxygen, 
mtrogen, iron, and aluminium. 

No close observation n needed to demonstrate to even 
the most casual observer that the oxygen lines are found 
in the sun as bright lines, while the iron lines have dark 
representatives. The bnght iron line at G (4307), on 
account of the intentional overlapping of the two spectra, 
can be seen passing up into the da^ absorption line in 
the sun, At the same time the quadruple oxygen line 
.between 4343 and 43^0 coincides exactly with the bright 
^roup in the solar spectrum above. This oxygen group 
alone is almost sufficient to prove the presence of oxygen 
in the sun, for not only does each of the four components 
have a representative in the solar spectrum, but theteUtivc 
strength and the general aspect of the lines in each^ase is 
similar. I do not think that in comparisons of the spectra of 
the elements and sun, enough stress has been laid on the 
general appearance of lines apart from their mere posi- 
tion , m photographic representations this point is very 
prominent The fine double line at 4319, 4317, is plainly 
represented in the sun. /^ain there is a remarkable 
coincidence in the double line at 4190,4184. The line at 
4133 is very distinctly marked. The strongest oxygen 
line IS the triple one at 4076, 4072, 4069^ and here again a 
flne coincidence is seen, though the air spectrum seems 
proportionately stronger than the solar. But it must be 
remembered that the solar spectrum has suffered from 
the transmission through our atmosphere, and this effect 
is plainest in the absorption at' the ultra-violet and 
violet regions of the spectrum. From some experiments 
I made m the summer of 1873 it appeared that this 


local absorption is so great, when a maximum thickness 
of air intervenes, that the exposure necessary to obtain 
the ultra-violet spectrum at sunset was two hundred times 
as long as at mid-day. I was at that time seeking for 
atmospheric lines above H like those at the red end of 
the spectrum, but it turned out that the absorptive action 
at the more refrangible end is a progressive enfeebling, as 
if a wedge of neutral tinted glass were being drawn 
lengthwise along the spectrum towards the less refrangible 
end. 

I shall not attempt at this time to give a complete list 
of the oxygen lines with their wave-lengths accurately 
determined, and it will be noticed that some lines in the 
air spectrum which have bright analogues m the sun are 
not marked with the symbol of oxygen. This is because 
there has not yet been an opportunity to make the neces- 
sary detailed compaiisons In order to be certain that a 
line belongs to oxygen, I have compared, under various 
pressures, the spectra of air, oxygen, nitrogen, carbonic 
acid, carburetted hydrogen, hydrogen, and cyanogen. 
Where these gases were in Plucker's tubes a double 
scries of photographs has been needed, one set taken 
with and the other without Leyden jars. 

As to the spectrum of nitrogen and the existence of this 
element in the sun there is not yet certainty. Never- 
theless, even by comparing the diffiused nitrogen lines of 
this particular photograph, m which nitrogen has been 
sacrificed to get the best effect for oxygen, the character 
of the evidence appears. The triple band between 4340, 
4227, if traced upward into the sun, has approximate 
representatives Again at 4041 the same thing is seen, 
the solar bright line being especially marked. In another 
photograph the heavy line at 3995, which in this picture 
IS opposite an insufficiently exposed part of the solar 
spectrum, shows a comparison band in the sun. 

The reason 1 did not use air in an exhausted Plucker’s 
tube for the production of a photograph to Illustrate this 
paper and thus get both oxygen and nitrogen lines well 
defined at the same time, was partly because a brighter 
light can be obtained with the open air spark on account 
of the stronger current that can be used. This permits 
the slit to be more closed and of course gives a sharper 
picture. Besides the open air spark enabled me to employ 
an iron terminal and thus avoid any error ansing from 
accidental displacement of the reference spectrum. In 
Plucker's Lubes with a Leyden spark the nitrogen lines 
are as plain, as those of oxygen here. As far os I have 
seen, oxygen does not exhibit the change iathe character 
of its lines that is so remarkable in Iwdrogen under 
the influence of pressure as ^shown by FranUand and 
Lockyer. 

The bright lines of oxygen m the spectrum of the solar 
disc have not been hitherto perceived, probably from the 
fact that in eye observation bright lines on a less bright 
background do not make the impression on the mind that 
dark lines do. When attention is called to their presence 
they are readily enough seen, even without the aid of a 
relerence spectrum. The photograph, however, brings 
them into a greater prominence. From purely theoretical 
considerations derived from teitestnal cnemistry and the 
nebular hypothesis, the presence of oxygen in the sun 
might have been strongly suspected, for this element is 
currently stated to form cight-nmths of the water of the 
globe, one-third of the crust of the earth, and one-fifth of 
the air, and should therefore probably be a large con- 
stituent of every member of the solar system. On the 
other hand the discovery of oxygen and probably other 
non-metals in the sun gives increased strength to the 
nebular hypothesis, because to many persons the absence 
of this important group hat presented a consideraEfle 
difficulty. 

At flrst sight it seeins rather difficult to believe that an 
Ignited gas in the tolar envelope should not be indicated 
by dark lines in the solar spectrum, and should appear 
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not to act under the laW| " a gas when ignited 'absorbs 
rays of the same re&annbility as those it emits." But 
in iact the subslances hitnerto investigated m the sun are 
really metallic vapours^ hydroeen probably coming under 
that rule. The non-mctala obviously may behave differ- 
ently. It is easy to specdlatc on the causes of such 
behaviour, and it may be suggested that the reason of the 
non-appearance of a dark line may be that the intensity 
of the light from a great thickness of ignited oxygen over- 
powers the effect ot the photosphere just as if a person 
were to look at a candle flame through a yard thickness 
of ignited sodium vapour, he would only see bright sodium 
hneSf and no dark absorption lines. Of course, such an 
explanation would necessitate the hypothesis that ignited 
gases such as oxygen give forth a relatively large propor- 
tion of the solar light. In the outburst of T Corona 
Huggins showed that hydrogen could give bright lines 
on a background of spectrum analogous to that of the 
sun. 

However all that may be, I have no doubt of the exist- 
ence of substances other than oxygen in the sun which | 
are only indicated by bright lines. Attention may be 
called to the bright bands near G, from wave-lengths 
4307 to 4337, which are only partly accounted for by 
oxygen. Farther investigation in the direction I have 
thus far pursued will lead to the discovery of other 
elements in the sun, but it is not proper to conceal the 
principle on which such researches are to be conducted 
for the sake of personal advantage. It is also probable 
that this research may furnish the key to the enigma of 
the D3 or Helium line, and the 1474 K or Corona line 
The case of the D3 line strengthens the argument in 
favour of the apparent exemption of certain substances 
from the common law of the relation of emission and 
absorption, for while there can be no doubt of the exist- 
ence of an Ignited gas in the chromosphere giving this 
line, there is no corresponding dark line in the spectrum 
of the solar disc. 

In thus extending the number of elements found in the 
sun we also increase the field of inejuiry as to the pheno- 
mena of dissociation and recomposition. Oxygen, espe- 
cially from us relation to the metals, may readily form 
compounds in the upper regions of the solar atmosphere 
which can give banded or channeled spectra. This 
subject requires careful investigation. The diffused and 
reflected light of the outer corona could be caused by 
such bodies cooled below the self-luminous point. 

This research has proved to he more tedious and diffi- 
cult than would be supposed because so many conditions 
must conspire to produce a good photograph. There 
must be a uniform prime moving engine of two-horse 
power, a dynamo-electric machine thoroughly adjusted, a 
Urge RuhmkorfT coil with its Foucault break in the best 
order, a battery of Leyden jars carefully proportioned to 
the Plucker's tube m use, a hcliostat, which of course 
involves clear sunshine, an optical train of slit, prisms, 
lenses, and camera well focussed, and in addition to all 
this a photographic laboratory m such complete condition 
that wet sensitive plates can be prepared which will bear 
an exposure of fifteen minutes and a prolonged develop- 
ment. ]t has been difficult to keep the Plucker’s tubes in 
order ; often before the first exposure of a tube was over 
the tube was mined by the strong Leyden sparks. More- 
over, to procure tubes of known contents is troublesome^ 
For example, my hydrogen tubes gave a spectrum photo- 
graph of fifteen lines of which only three belonged to 
hydrogeii. In order to be sure that none of these were 
new hydrogen lines it was necessary to try tubes of various 
makers, to prepare pure hydrogen and employ that, to 
examine the spectrum of water, and finally^ to resort to 
comparison with the sun. , 'u n, 

The object in view in 1673, at the commencement^' of 
this research^ was to secure the tneans of hiierpreting the 
photfltgraphaof the spectra of stars and other heavenly 


bodies obtained with my a 3 -lnch reflector. It soon 
appeared that the Spectra of nitrogen and other gases in 
Plucker^s tubes could be photographed, and at first some 
pictures of hydrogen, carbonic acid, and nitrogen were 
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made, because these gases seemed to be of greatest astro- 
nomical importance on account of their relation to stars, 
nebula;, and comets. Before the subject of comparison 
spectra of the sun was carefully examined there was some 
confusion in the results, but by using hydrogen the source 
of these errors was found out. 

But in attempting to make a prolonged research in this 
direction, it soon appeared that it was essential to be able 
to control the electrical current with precision both as to 
quantity and intensity, and moreover to have currents 
which, when once adjusted, would remain constant for 
hours together. These conditions are almost impossible 
to attain with any form of battery, but on the contrary 
are readily satisfied by dynamo-electric machines. Ac- 
cordingly, I sought for a suitable dynamo- electric machine 
and motor to drive it, and after many delays procured a 
combination which is entirely satisfactory. 1 must here 
acknowledge my rbhgalmns for the successful issue of 
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this search to Prof. George F. Barker, who was the fine 
person in America to procure a Graimne machine. He was 
also the fifst to use a Brayton engine to drive a Gramme, 
The dynamo^elecurlc machine selected is one of 
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Gramme’s patent, m^de in Paris, and is a doiible light 
machinei that Is, it has tw6 sets of brushes, and \% wound 
with wire of such a size as to ^ive a current of sufficient 
intensity for my purposes. It is nominally a 350 candle- 
light machine, but the current vanes in proportion to the 
rate of rotation, and I have also modified it by changing 
the interior connections. "Phe machine can produce as a 
maximum a light equal to 500 standard candles, or by 
slowing the rotation of the bobbin the current may be 
made as feeble as that of the weakest battery. In prac- 
tical use it is sometimes doing the work of more than 
fifty large Grove nitric acid cells, and sometimes the 
work of a single Smee. 

The Gramme machine could not be used to work an 
induction coil when it first reached me, because when the 
Whole current was sent through the Foucault interruptor 
of the RuhmkoTff coil, making i,oco breaks per minute, 
the electro-magnets of the Gramme did not become suf- 
ficiently magnetised to give an appreciable current. But 
by dividing the current so that one pair of the metallic 
brushes, which collect from the revolving bobbin, sup- 
plied the electro-magnets, the other pair could be used 
for exterior work, no matter whether interrupted or con- 
stant, The current obtained in this way from one pair 
of brushes when the Gramme bobbin is making 1,200 
revolutions per minute is equal to 100 candles, and is 
greater in quantity and intensity than one would like to 
send through a valuable induction coil. 1 usually run 
the bobbin at 622 revolutions per minute, and this rate will 
readily give 1,000 10- inch sparks per minute with the 18- 
inch coil. Of course aPlucker’s tube lights up very vividly 
and generally , m order to get the maximum effect I 
arrange the current so that the aluminium terminals are 
on the point of melting. The glass, particularly in the 
capillary part, often gets so hot as to char paper. The 
general appearance of the machine is shown in Fig i. 

As long as the Gramme bobbin is driven at a steady 
rate the 'current seems to be perfectly constant, but varia- 
tions of speed make marked differences in the current, 
and (his is especially to be avoided when one is so near 
the limit of endurance of Pluckei’s tubes. A reliable 
and constant motor is therefore of prime importance for 
these purposes A difference of one per cent, in the 
speed m the engine sometimes cannot be tolerated, and 
yet at another time one must have the power of increas- 
ing and diminishing the rate through wide limits. The 
only motor, among many I h.ave examined and tried, 
that IS perfectly satisfactory, is Brayton’s Petroleum 
Ready Motor, 

This rcmaikable and admirable engine acts like an 
instrument of precision. It can be started with a match, 
and comes to its regular speed in less than a minute ; it 
preserves its rate entirely unchanged for hours together. 
Moreover, it is economical, cleanly, and not more noisy 
than a steam engine. The one of two-horse power I 
have, ran for six months, day and night, supplying water 
and air to the aquaria in the Centennial Exhibition at 
Philadelphia. At any time on going into the laboratory 
it can be started in a few seconds, even though it has 
not been running for days. 

Henry Drapers Observatory, Hastings-on-Hudson, 
New York 

i 

THE NATURAL "UISTORY OF THE JENISSEI 

account of the Swedish Overland Expedition 
to the JenisBci In the summer of 1S76, the 
cost of which' was defrayed by Mn O^car Dickson 
of Gothenburg, has appeared in the CbUborjts Handels 
Tidnin^ The expeditioa was un^r the lhaderahip of 
Drr HJalmar Th^et of Upseln^ vrho was accompanied^ 
Botany-Docent W. Amell, Philosophy-Candidate F. 
Tryhom, Zoologist, and Rector M* Btwner, ^OMil^^rom 


Finland. Docent Sahlberg, Entomologist, from Hehing- 
fori, also went with the expedhion to the Jeniasci wlUi 
the intention of prosecuting independent researches there. 
The party travelled by Nischnl-Novgorod, Perm, TJumen, 
Tomsk, and Krasflojarsk on the Jenlsad, arriving Ot the 
last place on June 8, 

We regret chat our space permits of our giving only the 
following account of the natural history of the JenisSei by 
Dr. Th^el 

The Jenissei has a length of about 1,660 English miles 
below Krasnojarsk. The banks arc sometimes pfetty 
high and bold, sometimes low, alternating in this respect 
with each other, so that, when the left is high, the right is 
the opposite. Where the bank is low and exposed to 
inundations, willows thrive beyond everything. The high 
banks are clothed with Ptnus obovata and cembra^ and 
larch, At Jeniseisk the river is about 1^ versts broad, 
gradually widening northward, till at Kurejka it is five 
versts broad. Between Tolstonos and Goltschika the 
river widens and assumes the appeal ance of a lake more 
than sixty versts wide. Here the tides are quite observ- 
able. At Dudinskoj a depth reaching twelve fathoms was 
found. 

The Russian population of the Jenissei Valley is very 
sparse and uncivilised, and inferior, as far as the fine arts 
are concerned, to some of the Asiatic races. Cattle rearing 
is in its infancy, though there are perhaps few regions 
more suited for it than the valley of the Jenissei. Cows 
are met with as far as Dudinskoj, but iheir proper 
management did not appear to be understood. At 
villages on the upper Jenissei, with as many as forty or 
fifty cows, a glass of milk could scarcely be obtained. The 
making of cheese is completely unknown, the making of 
butter nearly so. There are horses as far north as 
Dudinskoj, sheep only to Vorogova, and no goats tiorth 
of Jeniseisk. Cultivation is at a still lower standpoint, rye 
not being at present grown below Antsiferova, sixty- 
seven versts north of Jeniseisk, and oats toZotma, 60° 55' 
N.lar, Potatoes are grown to Turuchausk, but are there 
very small. For some years Skoptzi settled on the 
Chantajka river, 68° 20' N. lat., have successfully grown 
potatoes. 

Fish forms the principal food of the people, and during 
summer nearly every one is a fisher Fishing is carried 
on with various kinds of nets, with lines and hooks, and 
even with leister and torch There are found in the 
Jenissei pike, ruffe,' perch, burbot, Cyprtnus' curassius^ 
tench, Thymnllus vuli^nris^ scwer?\ species of the family 
Leuciscus, among them one which strongly resembles our 
common roach, a kind of Petromyzon^ Gasterosteus pun- 
piiuSf a kind of bullhead {Cottus\ &c. All these are of 
inferior importance for domestic use, and mostly serve' as 
food for dogs. The more valuable are the sturgeon, 
salmon, and coregonus There are two varieties of 
sturgeon, the common sturgeon or Ossetrina,” Accipiler 
stunoj and the sterlet, Ac. ruthenus. The OssetriPtn is 
caught along the whole J enissei, and sometimes reaches a 
weight of 225 lbs. The sterlet Is not found north of 
Dudmskoj, and commonly weighs 3 or 4 lbs., but some^ 
times reaches iS lbs. There is another called the prickly 
sturgeon, “ Kosterska,’’ believed to be the young of the 
Ossetnna, There are many varieties and transition forms 
of sturgeon, rendering their proper classification difficult.^ 
The salmon is most numerous in the upper course of the 
river at Mlnousinsk, where a profitable Bshery la car-' 
Tied on. Two type* are distinguished, "Tajmen" nnd' 
** Kunschja.” T« former is caught in greatest numbers 
in the upper course of the nver, and weighs 40 taho lbs. ; 
the latter is found in lakes on the tundra^ and veryneldani 
in the Jenissei bck>w Dudinskoj. At the Nfehandrpvska 
Islands a salmon, probably a Tajmen, was canght^ wfakh 
was nearly five long and weight between 80 and 
100 lbs. Of > the Ooregenus the following spedes were 
f6uad in the jfhnlssel i^Njehna (C leucich$kys\ Thchif 
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nasutus\ Muksun (C muksun\ Peljedka (C peiel). 
Omul (C. omuf), Common Sikloja or Seldj (C. n/dula ?). 
The common Coregonus is said to be found in the 

{ enissei the whole year round The Tschir, Njcima, and 
luksun are seen almost simultaneously in early spring, 
the Tschir first beginning to ascend, and then the other 
two almost simultaneously, or the Njelma rather earlier. 
Finally masses of the Sikloja, and last of the Omul, make 
their ap^arance. These seldom go above the rapids 
between Fodkamennoje Tunguska, and Asinova. There 
is no accurate information about but it does not 

appear to go far from the mouth of the river. 

The bird world was sparingly represented on the 
Jenissei. In the south the Fass^res were most numerous. 
In the neighbourhood of the limit of trees on the tundra 
and at the Briocbovska and Nichandrovska Islands the 
swimming birds and waders first became more numerous. 
Coiymbus septentnonahs^ Harelda glaaalis, Otdemta fusca 
ana nigra^ Fult^ila margin. Anas pcenelope and acu/a, 
and Cygnus bewtckii occurred ,here in great numbers, 
but with a few others were the only species of the order 
Nataiorcs that could be found in those northern regions. 
A number of birds, for instance geese, A user segetum and 
albtfronsj and swans, occur first at the period of migration 
in autumn, when the uncommon rcd-necked goose, Anser 
rujicoliis^ 15 also met with not unfrequently. Altogether 
140 to 150 species, of which only hflcen to twenty were 
extra-Scandinavian, have been observed dunng the sum- 
mer, among them about twenty -five Natatores and twenty 
Raptores, It is singular that, for instance, at Tolstonoa, 
69" ss' N. lat., accordingly beyond the limit of trees, 
many small birds belonging to the order Passcres occur. 
Schmidt there found ten species, to which number we are 
able to add four more, viz , Frtngilla hnanay Embenza 
pusillay Saxicola ccuanthe^ and PhyllopneuUc trochdus. 
A number of birds m Siberia are found drawing more 
and more to the west It is stated, for instance, that the 
species, Alauda alpestn^y Embenza rn^tica^ and pustlla, 
&c., which formerly could only be met with in Siberia 
and Eastern Russia^ are now found in Finland and 
Western Russia, and indeed even within Scandinavia. In 
the time of Pallas the Ural formed the western limit of 
the Embenza aureola^ which is now common in the whole 
north of Russia. It is therefore not impossible that part 
of the birds at present peculiar to North Russia and 
Siberia may in the future belong to the fauna of Sweden. 
Trybom states that at Krasnojarsk, the insect fauna was 
abundant and very unlike the Scandinavian. As the 
party descended the river the insects diminished in 
number more speedily than could have been expected, 
those strangest to the Swedes generally disappearing 
first. Where the wood had been burned lately, and vege- 
tation had not been able to regain its ordinary condition, 
the insect fauna was also poor. Compared with the 
phanerogamous plants occurring within the same area the 
Scandinavian insects taken overhead are immeasurably 
more numerous than those of the Jenissei River Valley. 
It is on the tundra that the most which are common to 
Scandinavia are found. In the collections made the 
CoUoptera are most numerously represented, then the 
Hymenoftieray Diptera^ Lepidopteray Ncuropirra, and 
Orthoptera, The number of species collected is believed 
to exceed 1,000, among them about fifty kinds of diurnal 
Lepidoptera, Of these two- thirds are Scandinavian. Of 
the insects collected about Krasnojarsk only the half are 
Swedish.! The four species (Cohos palano. L., and Boothii. 
Robb, Pteris napt, L., and Argynms pales, W. V.) found 
at the Nikandrovska Islands are all Swedish. The dis- 
tribution to the north or south was for many species dif- 
ferent from that in Scandinavia. Thus Pararga kiera, 
HUbn., ceased there at least three degrees farther south 
than in Sweden . Lyazna actSy Ochs., was not found farther 
north than at Nikulina, 60“ 25' N, laL Pieris daphdta 
Ltf was, on the other band, found as far as Fatianova and 


fycana argiolus, I*, at Tunichusk (65° 55' N. lat), 
Heteropterus sylviusy Knock,, which was very common as 
far as Krasnojarsk, was also found there. Ar^nnis 
aphtrape, Hubn,, is found in Sweden six degrees Tariher 
south than it was seen on the Jenissei, but Arg. freja, 
Thbg,, on the contrary, two degrees more to the south in 
the latter place. Polyommatus helle, W. V., is pretty 
common on the Jenissei, two degrees farther south than 
in Sweden. 

Amell states that the moss flora of the Lower Jemssei, 
like that of the whole gf Siberia, generally may be said to 
be almost completely unknown to science, only eighteen 
species of mosses being previously known. The number 
collected during the expedition may, perhaps, as far as 
may be judged before the material is thoroughly worked 
out, be reckoned at about 300, many being foreign to 
Scandinavia and many even new to science. The most 
peculiar localities on the Lower Jenissei are the tree 
stems on the banks, which are periodically overflowed. 
The stems receive a coating of earth often to a height of 
many feet above the ground, and form an excellent 
locality for mosses Here are found not only some 
Scandinavian mosses as Lzskea polycarpa, Myrimay 
Amblystegium rtpanum. Font malts hypnoides, Neckera 
undulatu, Homalia tnchomanoides, Pylaisea (in an unend- 
ing variety of forms), &c , but also and especially by two 
non-Scandinavian mosses, namely, the uncommon genuine 
Ttmmia negapohtana ana an exceedingly pretty Eurkyn- 
chium eoncinnum, formerly referred to Mynrella or a 
peculiar family of AchrolepiSy but undoubtedly belonging 
to Eurhynchium 

The masses of decayed stems found in the forests in 
incomparably larger numbers than in Scandinavia form 
another peculiar locality. They are characterised espe- 
cially by Dicrana fragili/ohum and fuscescens, which here 
exhibit all possible transition forms to each other, and a 
number of Hepaticee, part of them foreign to Sweden. 
Mountain localities, especially with primitive rocks, are 
seldom met with on the Jenissei. The mosses peculiar to 
primitive rocks were found very sparingly. Gnmmta and 
Rhacomtrium were seldom met with Of these two families 
Grtmmia apocarpa, which is not particular as to what it 
grows on, is the only species which in some degree is dis- 
tributed over the region. Only once was a Rhacomitnnm 
found in the whole distance from Krasnojarsk to the limit 
of tiees, about 1,660 miles ; first north of the limit of 
trees the family began to take to some extent the place it 
has in Sweden. The moss flora of the Lower Jenissei may 
be said to be specially characterised by its richness in 
Mma and Marcnantiacea. The following were also richly 
represented —Splachnacetz (with eight species). Poly* 
Irtchum, Dryutu (particularly towards the north, in very 
beautiful forms, partly new), IVebera, Dicranum, Enca* 
lypta and Sphagnum, &c. Some of the greatest Scan- 
dinavian rarities were found, as Orthothecium mtricaium, 
Mynrella julacea and aptculatay Hylocomium oakesii, 
Pogonatum capillare, Oli^otrichum larigatum, Cincli- 
dtum subrotundunty all 'iviui fruit. Enormous masses, in 
which two species of Rtccia occurred, were found close to 
the water's edge on the clay banks inundated during 
summer the whole way from the Nikandrovska Islands to 
Jeniseisk. In Scandinavia the northernmost represen- 
tative of this family does not go farther north than about 
the sixty- second degree of latitude. Extensive collec- 
tions of fresh-water algx were also made, but no detailed 
account of them can yet be given. 

Amell states that somewhat over 700 herbaceous pl^ts 
were collected during the summer at about sixty different 
points on the Jenissei ; of these about 200 are foreign to 
Sweden. Several families and races, as Gymnosperma, 
Androsace, Pediculans, and Anemone richer in species 
on the Jenissei than in Scandinavia ; the following races 
numerously represented in Sweden are sparingly met with 
on the Jenissei \^Hteraetum, CampanuM, Veronicoy Tri- 
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folium, Geranium, Sedttm, &c. The forests which clothe 
the banks of the Jeniasei consist to a great extent of non- 
Scandinavian trees, namely, of the larch, Ptnus cembra, 
Abies sibirica^ and the Ubies obovata, which scarcely 
differs from Plnus abtes^ and of Pop ulus nigra. Of the 
trees common to Scandinavia the most important are the 
birch {Betula verrucosa and giutinosa), aspen, bird’s 
cherry, and mountain ash. Besides, the Salices play a 
very important part on the Tenissei, inasmuch as they 
form extensive woods on the low banks periodically over- 
flowed; these Salices often grow^ uncommonly large 
sizes, and consist in part of non-Scandinavian species, 
one of which, Salix vztellina, is the most common of all, 
and spreads over the whole of the region examined by the 
botanists of the expedition. 

The bush vegetation too in Siberia exhibits differences 
from that of Scandinavia. On the Jcnissei Alnaster fru- 
itcosHs IS important beyond others, because it forms 
thickets, and especially to\vards the north increases in 
mass, going in that direction beyond the limit of trees. 
Among other bushes foreign to our flora there occur on 
the Jemssei the Siberian pea tree {Robtnia), Spiraa con- 
fusa^ sorbi/olta and salicifoha, Satnbucus racemosa, Cia~ 
tagus sanguntea, Cassandra calyculata, peculiar types of 
roses, &c Among the bushes common to Scandinavia 
the most important are the black and led currant, dwarf 
birch, Lomiera t<rrnUa, which is far more widely distri- 
buted than in Sweden, juniper, raspberry, 

Empeirnm zugrion, Vaccuiiitm vtUs jdanx^ and my filling, 
&c Towards the north the bushy Salitcs play an im- 
portant part, as in our northern regions. On the Jcnissei 
there has been found only one species of Ainas, which is 
specially interesting as not being cither of the Swedish 
species, but perhaps the genuine Aln?t\ pubescens. On 
the other hand there are absent on the Jemssei many of 
our trees and bushes, as the nobler deciduous trees and 
fruit trees, and, what may be said to be distinctive of the 
Jemssei flora, heather, which is so extensively distributed 
in Sweden, is wanting. 


TEMPERATURE AND HUMIDITY OF THE 
AIR AT DIFFERENT HEIGHTS 

A MEMOIR on the temperature and humidity 
of the air at different hours, by Dr. H. E. 
Hamberg, baaed on observations made by him during 
the summer of 1875, at heights varying from 2 inches 
to 22 feet above the ground, was published recently 
in the Transactions of the Royal Society of Sciences 
at Upsal. The memoir is a valuable one, and is of in- 
terest to more than the mere meteorologist, it being evi- 
dent that the inquiry is so handled as to bring it into close 
connection with such difficult questions as convection 
currents in the free atmosphere and the diffusion of 
vapour through the air. 

In clear weather the temperature of the air nearest the 
surface was lower than that above it, from two to three 
hours before sunset to at least two to three hours after 
sunrise. At all the six heights the temperature fell to the 
minimam at the same hour, viz., about 3 A.M ; but while 
it continued from this time to rise steadily at all the 
heights, the lowest temperatures continued to be observed 
in the strata nearest the CTound till several hours after 
sunrise. From this remarkable result Dr. Hamberg con- 
cludes that the increase of temperature in the lower strata 
of the air in the early part of tne forenoon is not an im- 
mediate and direct consequence of the heating of the 
ground, but is rather to be attributed to the absorption by 
the air, or more strictly by its aqueous vapour, of the heat 
received from the sun’s rAys or reflected mm the ground. 

Over uneven ground covered with vegetation the tem- 
perature near the surface 'Is generally higher over those 



the air immediately resting on them oflcn 2° higher or 
more, whilst on the other Rand, a trench or depression 
one or two feet below the general level has the air rest- 
ing on It often 2°, or more, lower than the air over the 
level portions of the field, a result of considerable 
practical importance in agriculture and horticulture. 

The latent heat set free on the formation of dew appears 
from the observations clearly to retard the lowering of 
the temperature, but not to the extent which might have 
been expected. When, on the deposition of dew, the 
temperature of the air near the surface has fallen below 
32*’, as soon as the dew is congealed into hoar-frost the 
temperature of the lowest stratum of air in contact with 
the ground instantly rises to 32'’ ; but at the same time 
the temperature of the air higher up steadily remains 
lower than 32°. 

The absolute humidity of the air on clear nights on 
which no dew is deposited decreases from the ground 
upwards, lust as happens during the day ; but on the 
other hand, with dew, the humidity is least nearest the 
ground, and increases with the height, and this influence 
of dew, in diminishing the humidity, extends [upwards to 
at least twenty-two feet, the height to which the observa- 
tions were carried. Since his obseivations clearly show 
that the absolute humidity begins in the evening to 
dimmish near the ground before any dew is observed to 
be deposited, and also diminishes at all heights on those 
nights during which no dew whatever is formed, Dr. 
Hamberg is of opinion that the diminution of the humidity 
of the air during night is to be sought for m other 
physical causes than the deposition of dew. 

Several of the points discussed will doubtless be made 
subjects of further investigation by others- In all cases 
It IS most desirable, indeed absolutely necessary, to a 
critical valuation of the observations, that the authors 
give woodcuts and descriptions of the exact position and 
mode of protection adopted in the case of each thermo- 
meter employed in the observations. For such refined 
inquiries the method of observation must necessarily be a 
rehned one ; in other words, such as will certainly secure 
the necessary comparability among all the instruments. 


THE CHRONOMETERS OF SWITZERLAND 

W E And in a recent number of the Bulletin of the 
Society of Natural Sciences at Neuchilel an 
interesting report "of the Neuch&tel Observatory on the 
annual competition of chronometers for prizes awarded 
yearly by the Observatory. The report gives some idea 
of the degree of perfection reached m Switzerland in the 
construction of chronometers. The 231 chronometers 
(four box and 227 pocket chronometers) admitted to the 
competition out of 270 sent in were submitted to a severe 
test^ including changes of temperature and of position 
during periods of from two weeks to two months, and the 
results of the trial appear as follows. The average 
diurnal variations in tne rates of the box-chronometcrs 
proved 0-32 sec. (against 020 in 1874), and of the pocket 
ones 0*46 sec, (against o 53 in 1874), and there was but 
two per cent, of these last, the average diurnal variation 
of which reached i sec. The various systems of es- 
capements appeared, as was observed in former years, 
to have but little if any influence on the degree of pre- 
cision of watches, provided they remain constantly in the 
same position, verpeal or horizontal. The compensation for 
changes of temperature proved to be altogether satisfactory, 
the average variation of 167 chronometers submitted to 
variations of temperature from 15 to 2$ Cent degrees l^ing 
but O' 1 3 sec. for each Centigrade degree. It must, how- 
ever, be noticed that only 51 per cent of them showed 
variations below one- tenth of a second for each degree, 
and that 10 per cent, showed variations above 0*3 sec. 
Finally, the ih^erenccs between the rates during the flrst 
and die last weeks were . for box-chronometcrs, 2*11 secp 
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after a period of two montlis ; aad for pocket-cbrono- 
metcTBp sec. after a trial of six weeks ; and the 
average differences between the maximum and minimum 
rates proved to be, for box-ch^nometers, 3*23 sec., after 
a two months' trial ; and for pocket-chroftometeri, 622 set. 
and 575 after six weeks and one month's trials. These 
figures show certainly that there is enough to do yet in 
raising the industry to the high degree of perfection which 
IS desirable, but the steady progress during the last ten 
years is remarkably seen in a table showing the increase 
of precision of the Swiss chronometers in every direction. 
Thus the average diurnal vanation, which was as high as 
I '27 sec, at the competition of 1 864, regularly decreases 
to o' 46 in 1875 ; the average variations of rate produced 
by changes of position, being 8 21 sec. ten years ago, is 
now but i‘97 \ and the defective compensation for tem- 
perature rapidly decreases from 0*48 sec. for each degree 
to o 16, and now it is but o' 13. Besides, the report states, 
some of the best chronometers reach as high a degree of 
perfection as to make them comparable with astronomical 
clocks. Thus the box-chronometer which received the 
first prize is a true phenomenon of its kind. Its mean 
diurnal variation is as low as ooS sec,, that of good 
astionomical clocks ; its mean weekly rate changed after 
a two months' trial only by o'57 sec. ; the difference 
between the maximum and minimum rates is but o 94 sec , 
and the imperfect compensation for temperature is 
o 04 sec. for each degree *, finally, its charactenstlc 
number, calculated by the Greenwich method, reaches 
but 8*90 sec. The two best pocket-chronometers realise 
perhaps a yet greater success, their average diurnal 
variations bemg respectively but o 13 and 0*17 see. 


THE BRITISH ASSOCIATION 

T he two soirees that were held in the Guildhall, the 
first on the evening of Thursday, the 16th instant, 
and the second on Tuesday, the 21st, were very fully 
attended. 

At the second conversazione several objects of scientific 
interest were exhibited. At the centre table Prof. Herbert 
McLeod showed his beautiful cycloscopc, an instrument 
which formed the subject of a paper read by Prof McLeod 
before Section G on Wednesday week. Mr. Silvanus P. 
Thompson, of University College, Bristol, showed his 
apparatus for exhibiting certain optical illusions, upon 
which a paper was read by him in Section A Prof. 
Osborne Reynolds showed the apparatus by which his 
paper upon the rate of progression of groups of waves 
was illustrated ; and Mr. J. W. Swan exhibited a modifi- 
cation of the Sprengel pump. 

In the picture gallery Dr. Graham Bell bad his articu- 
lating telephones at work. 

There was great competition for the tickets for the 
excursions for both Saturday and Thursday. The excur- 
sion to Lee Moor under the guidance of Mr. Spence 
Bate, F.R.S., was originally limited to 100, but there were 
more than 300 applications for tickets, and extra 
waggonettes had to be put on. The party, after having 
visited the China Qay Works of Messrs. Martin, the 
largest establishment of its kind in the world, divided 
into three parties . the first walked across the Moor to 
Sheepston. to examine some prehistoric remains recently 
discoverea by Mr. Spence Bate. Another party under 
the charge ot Mr. Martin took a walk to Snell top and 
Pen Beacon, from which fine views may be had ; and a 
third detachment remained in the grounds of Mr. Martin, 
which are unique in their way, from the intricacy of their 
laying out. 

The popular excursion of the day was, however, that 
» the Hamoaze and Tamar, to H.M.S. Cambridge^ under 
Qieat Albert Bridge at Saltash, Into the Sound, and 
visiting the Breakwater and Eddystone Lighthouse. 
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The Admiral of the Port placed three Government 
steamers at the disposal of the Association, and there was 
tremendous crowaing to get on to the boats. Upon 
reaching H.M.'s gunnery ship Cambridge, the mnnery 
and torpedo practice began, and some splendid Teats of 
firing at long ranges were exhibited. 

On the same day there was a dredging excursion under 
the superintendence of Mr, Gwyn Jeffreys and Mr. 
Heard er. 

While these excursions were going on a select party 
was, at the invitaUqi^ of the Mayor and Corporation of 
Exeter, visiting that 'ancient city. At the luncheon, the 
toast of ** The British Association," was proposed by Sir 
Stafford Northcote, Chancellor of the Exchequer, and 
responded to by Mr. Spottiswoode, F.R.S., the Presi- 
dent-elect. 

The excursions on Thursday last were first to Liskeard, 
the Cheesewring, and the Caradons, at the invitation of 
the Mayor of Liskeard The second excursion was 
by way of the Tamar to Morwellham to the celebrated 
Devon Consols Copper Mines, taking on its way the 
fine old medixval mansion of Cotehele, which was 
thrown open to the members by the Earl of Mount 
Edgeumbe, to whom it belongs. The last of Thursday's 
excursions was to Totnes, Torquay, and Brixham. 
and like the Exeter excursion, was only by special 
invitation. It was divided into four sub-excursions 
(rt), Archaeological, visiting Totnes and Berry Pomeroy 
Castles , {b)i Mechanical, visiting the Experimental 
Works of Mr. Froude, F.R S , and {c and d)^ Anti- 
quarian and Geological, the first to Kent's Cavern, under 
the guidance of Mr. Vivian, and the second to Bnxham, 
with Mr. Pengelly, F.R.S. 

The Plymouth meeting of the British Association for 
1S77 has been decidedlv a quiet one , its attendance as a 
whole has been below tne average, and its funds are pro- 

ortionately low ; but it has done good work, and it has 

een marked bv several papers of great scientific interest. 
The discovery by Prof. J. C. Adams of the original papers 
of Newton respecting the rotation of the apse of the 
moon, the exhibition of the articulating telephone of 
Dr Graham Bell and the very valuable suggestions con- 
tained in the address of Prof. Carey Foster, must all help 
to mark the Plymouth meeting in the annals of the 
Association as a valuable one, notwithstanding its failure 
in points of attendance and pecuniary position. 

The following are some of the figures connected with 
the recent meeting ; — 

Number of tickets issued to Old Life Members 161 

II PI IP New ,, ,, ig 

,, ,, „ Old Annual Subscribers- 238 

i< IP II New ,, ,, 58 

„ ,, Associates . . 447 

.1 IP PI Ladies 283 

There were also present, of Foreign Members 11 

Making a total of I|2i7 

The total receipts from the sale of tickets amounted to 
1,267/. 

REPORTS. 

Prof. O ReTUolda presented the Report of the Committee ap' 
pointed to consider what Effect Reversing the Screio had on the 
Steering of a Steamer under Full Way . — Smee the last meeting 
of the Association the Cominittee had carried out further expen- 
ments, and the results now obtained show that the larger the 
ship the more important the effect of lereraiDg the screw became, 
In anower to the request of the Committee, the Admiral^ had 
made a trial with H.M.S. Speedy, but the conditions under 
which it was conducted precluded tne pouibiUty of more light 
being thrown on thesu^ect. The greatest speed was five knots, 
and w effect of the nidder with the screw reversed was so small 
tlwt thejBwel in most instances turned her fbrward end into the 
wind. The Admiralty had been urged to have experiments made 
with larger and mote powmftil ships, but as yet h^ not assented. 
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Thfl Committee forwarded copies of their last year’s report to the 
Admiralty, the Board of True, the Trinity House, and other 
corporations, but no IntimaLion had been received as to any 
action being taken upon it. The report was discussed at the 
conference of the Association for the Reform and Codification 
of the Law of Nations last year at Bremen, where a resolution 
was agreed to declaring that the existing international rules for 
preventing collisions at sea were not satialaclory, and it was 
desirable the governments of mari^me stales should take coun- 
sel together with a view to amend ttie rules and adapt them more 
carefully to the novel exigencies of steam navigation. This 
showed that the subject had already attracted considerable atten- 
tion, and it was important to notice that the conclusions of the 
Committee had not yet m the smallest degree been controverted. 
Numerous collisions bad happened during the year, which, to 
judge from the law reports, might in many instances have fcieen 
avoided had the effect of reversing the screw been known and 
acted upon , but it did not appear os if a consideration of this 
had inAuent^ any of the judgments given The coliisions had 
for the most part been with small ships, and so had not come 
much into notice. The loss of the Dakota, however, was a dis- 
aster of the hrsL magnitude, and would unquestionably cause the 
subject to be considered by the authorities. 

Report of the Committee for commencing Secular Experiments 
on the Elasticity of IVires — The Committee have been chiefly 
occupied with prelimmary arrangements and preliminary experi- 
ments. 

A room has been fixed upon in the tower of the University 
buildings in Glasgow for suspending wires for the secular experi- 
ments In this room there is on available height of sixty feet. 
A tube of cast-iron, withm which the wires are to be hung, is at 
present being erected, and will be ready in two or three weeks. 
The tube is to be 60 feet high and 9 K 4& inches m cross 
section. 

Wires of gold, platinum, and palladium have been supplied 
by Messra Johnson and Mathejr, and with these it is proposed 
to commence the secular experiments These wires have been 
specially drawn for the Committee. Each of them weighs one 
gram per foot. 

A cathetometer suitable for making observations on the wires 
alter they are hung up in their place has been designed and is 
being constructed by Mr James White, instrument- maker, 
Glasgow, Preliminary expen men ts have been undertaken for 
the purpose of determining Young's modulus, and the breaking 
weight of the gold, platinum, and palladium wires 

Some expermients have also been undertaken in connection 
with the sunject under investi^tion as to the effect of continued 
application of force on the breaking- weight of steel wire and 
Bolt Iron wire, and results of importance have been obtained 
These experiments are rtill being earned on, and numerical 
results will be given m a iiiture report. It is found that when a 
weight nearly as great as the breaking -weight is kept for a long 
time — several days, for instance — and applied to pull out a soft 
iron wire, the effect is to increase largely the strength of the 
wire. It is often inci eased by as much as 6 or 7 per cent 

Report of the Committee on Luminous Meteors, by J. Glaiahcr. 
— The Committee have to record a year of very active research 
and of diligent and successful observations of shooting stars, 
fire-balls, and aerolites since the last report The toilsome work 
of mapping and nrojealn^ star showers, and comparing and 
amn^g the raaiont point in lists, has occupiea so much 
attenUon that they have been obliged to postpone till next year 
the work of fiimlsliing observers with a rimmi of the known 
star diowers. The autumn and winter months were marked by 
numerous large fire-balls observed in England and abroad, some 
of which are of very special interest. Two, if not more, 
aerolites have fallen in AmencA, and one at Constantine, in 
Algeria, Besides the magnificent meteor seen in the United 
States on December 21 lift, from which one of these aerolites 
was projected, an equally splendid aerolite passed over Cape 
Colony on March 16 last with loud explosions, but no aerolites 
are known to have fallen froih it in its flignt. Much of the 
attention of the Committee has been engaged in the continued 
examination and eottiparison of star showers, and valuable 
work has been perfontted by Mr. W. F Denhlng. Thnie have 
been no marked star showers for one or two years^ bat i6ine 
examples of frequency on ceitau^nf^^ts have 'ooeorred. The 
Auguft ihower of 1876 hnd of the present month both 
been below the average. The worn of the Commlitee 


as m former Venn, been chiefly performed by Prof. A. S. 
HeiBcbel. 

7 hi Report of the Committee appointed to consuiertke Ot^dnance 
Datum I^eh — Alter detailing the various causes' which they found 
had led to the uncertainties referred to in the communications made 
in 1875, the Committee came to the follbwing conclusions ist, 
That of the two tide gauges at Liverpool, now purporting to 
refer to the old dock sill, the zero of that fixed at the south-east 
corner of the Canning dock was about 5 64 Inches above that on 
the nver face of the Canning Island, LiverpooL and. That in 
Older to reconcile the statement in the ordnance book of levelling, 

“ that the datum level for Great Britain is 8- loths of an Inch above 
the mean tidal level obtained from the records of the self-record- 
ing tide-gauge on the St. George’s Pier, Liverpool,” with the usual 
facts which the Committee have collected, it is necessary to bear 
in mind that the records of the self-acting gauge referred to were 
the observations of one month only of the year 1S59, and that 
the mean tide of that penod was 7*8 inches below the mean 
decade from 1864 to 1873 3rd That the difference of levels 
between the old dock sili and the ordnance datum, given in the 
ordnance book of levelling as 4 67 feet, is correct on me assump- 
tion that the zero of the gauge on the face of the Canning Island, 
and not that of the gauge in the Canning dock, be taken as the 
correct level of the md dock sill, and that, as stated in the ord- 
nance book of levelling, the ordnance datum be token at 8 loths 
of an inch above the mean tide level of the month of March, 
1844, as ascertained by the ordnance department. 4th That it is 
thus apparent that the ordnance is an entirely arbitrary level, and 
could not be again obtained from tidal observations The com- 
mittee had thought it advisable to take advantage of the present 
inquiry in order to obtain information as to some of the various 
local datum marks m use in the British Isles, and to endeavour 
to ascertain the difference of each relatively to the ordiunoe 
datum, which would thus be the means of companion between 
them. In order to enable the Committee to carry out this work 
they begged to be re-appomted. 

Report on the Conditions under which Liquid Carbonic Acid exists 
in Rocks and Mintrais^ by W. N Hartley, F R S.E. — In a 
paper read at the Glasgow meeting of the Assoastion, Mr. 
Hartley described the method of determining the exact tempera- 
ture at which the carbonic acid sometimes found inclosed in 
minerals becomes gaseous. This temperature is called by Prof. 
Andrews the critical point, and has been determined by him in 
the case of pure carbonic acid prepared artificially to be 30*^ '92 C. 
Mr. Hartley gives a table showing the cntical point of carbonic 
acid mcloB^ in various minerals in which certain vanations from 
Dr. Andrews’ number are apparent; those, however, may be 
accounted for when the critic^ point is below the normal point 
by the carbonic aad being mixed with some incondeniible gas 
like nitrogen. 

It seemed desirable to ascertain whether the presence of liquid 
carbonic acid in rocks was not of frei^uent oocurrence, and 
whether the immense number of cavities dispersed through 
various mmerals which are usually considered to cont^ water 
may not often contain liquid carbonic acid, or whether the occur- 
rence of this body Is characteristic of certain formations. A 
considerable number of minerals was examined, including 
sapphires, zircons, garnets, topazes, and sections of fluor spar. 
Incidentally the inquiry led to some very interestiiig results 
concerning the motion of the bubbles In fluid oavities when 
Influencea by some source of heat, of which the following is a 
summary : — 

1. The bubbles In certain fluid cavities approach a source of 
heat brought near them. 

.% 2. The bubbles In certain cavities recede from the source of 
heaU 

3. Tha^ 5° C. rise of temperature suffices to cause the apparent 
attraction. 

4. That a rise of C. will in some coses cante the appatent 
repulsion. 

5. That m certain cases a bubble which receded frotn t^e 
source of heat at ordinary temperatures approached it when roUed 
to 60" C. ; the source of heat always being from C4 to 5° 
warmer than the spedmen. 

6 . That this could occur m cavities containing liquid caibob&c 
acid os well as water, but that it mode no difference whether the 
carbonic add was raised above its criucol point or noL 

Mr. Hardey ^ also exomkied a lemarkable vibration of 
minute bubbles bi OuM cavltks first noticed Mr. Sorby. 
It was found that these bubbles approadied a warm body 
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broiighL near them, and that Ihe^ ceased moving, and clung 
for BOme time to the warmer side of a cavity. The con- 
clluion arnved at for these phenomena is as follows : — It 
Is impossible to imagine a body which is not gaining or 
losing heat, or at the same tune gaming and losing heat , it 
is therefore impossible to imagine it as entirely through- 
out of a uniform temperature. It Is evident, then, that an 
easily movable particle, which can be set in motion by exceed- 
liuly slight diflcrences in temperature, will make the transference 
of heat from one point to another plainly visible, The minute 
bubbles in the caviues are such particles, and these vibratory 
motions afford ocular demonstration of tne continual passage of 
heat through solid substances. A further contmuation of 
the research was extended to the conditions under which lolid 
particles exhibit the Brownian movement. 

Concerning the presence of liquid cxibonic acid in mincralh, 
Mr. Hartley finds that it is not of common occurrence, but only 
occasionally met with. He also describes in his report the means 
of demonstrating in certain cavities the continuity of the gaseous 
and liquid slates of matter as shown by Dr. Andrews in his well- 
known experiments. Regarding the proportion of gaseous and 
liquid carbonic acid to water in the cavities, some important 
generalisations have been arrived at. 

Mr Hartley gives reasons in the report whigh cause him to fix 
the temperature of formation of the mineral m the case of topaz 
loiDCwherc above 342" C., the critical point of water. In certain 
other cases in which the cavities dilTer in the nature of their 
contents, the water, he thinks, must at the time of their forma- 
tion have been in the liquid state It is possible to determine 
within certain limits the tcmperalure whicn a rock or mineral 
has endured if liquefied carbonic acid la found inclosed in it. 

on some Double Compounds 0/ Nickel and Cobalt, by J 
M Thomson —On attempting to prepare the so-called conju- 
nted sulphate of mckcl, cobalt, and potassium mentioned by 
Vohl {Ann, Chem, Pharm Ixv ), who assigns to it the formula 
NiCoK4iS04)|, I2H«0, it was found that the several fractions 
deposit^ consecutively form a soluiioa containing molecular 
quantities of the simple potassio-sulphates of the two metals, 
possessed different colouis, and showed also the property of 
dichroism to a remarkable degree. 'I he operation having been 
repeated several times with a like result, it was determined to 
examine whether any regular replacement of the two isomor- 
phous metals took place. Quantities of the two salts were dis- 
solved in a sufficient quantity of water, and the resulting solution 
evaporated gently over a water bath at a temperature 0? 80", the 
crystals being allowed to deposit ui successive fractions. 

The cryslms of the conjugated salts are oblique prism*;, having 
a tendency to modification when allowed to grow to any great 
size. The first fractions have a greenish grey colour when seen 
in the mass, showing the preponderance in them of the nickel 

f iotaSBic sulphate over the corresponding cobalt salt ; the latter 
ractions, however, gradually become more crimson in colour as 
the cobalt polassit sulphate preponderates over the nickel rail 
Detaila^f analyses are given in the report, showing the different 
quantities of nickel and cobalt contained in the several fractions. 

It IS shown that Void’s formula may be correct for isomor- 
phoiu metals having a considerable difference m their atomic 
weights, but fails when two metals, such as nickel and cobalt, 
having the same atomic weights, occur in the conjugated salts, as 
they mve rise to replacements requuing a very high molecular 
formula to express their constitution. 

The examination of the optical propel lies of the several frac- 
tions poasesses some interest. It was observed that the colours 
shown through the different axes passed in a direct order down 
the spectrum , In the first fractions the more highly refixctive 
rmvB of the cobalt spectrum mingle with the green of the nickel, 
whilst In the latter, the two rays aie those adjacent to each other 
io the cobalt spectrum. 

That these salts or fractions are not merely isomorphous mixtures 
ii shown by the fact that large crystals token for analysis exhibit 
throughout the same dichroism. If, then, the phenomenon of 
dichroiini is dependent on molecular coasiitution, as seems pro- 
bable, it follows that all bodies exhibiting dichroism must be 
definite chemical compounds, and therefore the molecular for- 
mulm of some of these must be far more complicated m their 
structure than is at present Imagined. 

Aijtrat oftht Thirtanth Rtiwtoftkt CommMtt for tjcilonng 
Kmrt Cavern, J)m>njhire.—Tht Committee, in their fweirib 
Repo^ read at Glasgow last year, brought up the hutoiy 
or thew rescordies to the end of August, 1876 They have 


now the plea&ure of continuing that history to the end 
of Tuly, 1877. During the intervening eleven months the 
work has been continued without interruption, on the 
same method and under the same daily supenntendence as 
heretofore. The workmen named in the Twelfth Report are 
still employed on the exploration, and continue to give unqualified 
aaiisfaction. 

On November 2, 1S76, Mr Busk, a member of the Com- 
mittee, visited the cavern, accompanied by one of the superiii- 
teudents, when he inspected that portion of the work which was 
then in progress, as well as the prncipal parts where the 
exploration has been completed 
The researches continue to attract large numbers of visitor?, 
most of whom are admitted by the authorised gmde, who, under 
well defined and strictly- observed regulations, conducts them 
through such branches of the cavern os are of general and 
popular interest, but not to those in which the work is in actual 
progress, or has not been begun The superintendents have 
also had the pleasure of accompanying a large number of visitors, 
including men of all professions and of various countries, 

7Ae Beads Den. — The chamber termed the Bear’s Den 
measures about sixty-seven feet in length, from north to south 
nearly, from eight to thirty-eight feet in width, and from eight 
to fifteen feet in height, the last dimension being measured from 
the bottom of ihe excavation. The limestone roof is extremely 
rugged, frclttdj ard water- worn 

Adjacent to its western wall is a vast boss of stihgniite, winch 
the superintendents have preserved intact on account of the in- 
scriptions which crowd it One of these, “ William Petre, 1571," 
IS of considerable interest on two accounts i, the date i*;, so far 
as IS at presicnt known, the earliest in the cavern, and the only 
one belonging to the sixteenth century , 2 Its geiiuincnesa can 
scarcely be doubted, as it is known that at the period in question 
there was a William Petre, a native of South Devon, quite a 
young man, and a nephew of I'liomas Ridgway, who then 
resided on the estate in which the cavern is situate, and of which 
ho was the propnelor Moreover, m a lately diicovcred lease, 
dated 1659, and conveying "doacs, ffields, or pieces of ground,” 
mention is made of *' one close called Kent's Hok,” thus showing 
that the cavern was bo well known about the middle of the 
seventeenth century as to render it probable that it was known 
also, at least, as early as towards the cloiie of the sixteenth 
As the Rev Mr, MacLnery broke giound in every p 3 iL of the 
Bear’s Den fifty yeais ago, its original condition can only be 
learned from the cfcscrlutian of it which he has left, and which 
may given in the following very condensed form — 

“The floor of the Bears Den was studded with conical 
mounds of stalagmite fiupporting corresponding peiidaiUa from 
the roof h alien maShes of limestone were strewed about, and 
some of them were incorporated in ihe crusl. An itiegular 
sheet of stalagmite, about a fool thick, ovcrsprcatl the floor, and 
was based on a shallow bed of indurated rubble cuntauiiiig lubes 
of stalactite collected In heaps in parliciihr places, a great ibiin- 
dance of album gurcum, an unusual proper Lion of htar’b 
teeth, and an iron blade much corroded Points of i'Lal.iginiLii^ 
cones were observed to protrude upwards into the rubbly bed, 
and were found to rise from a lower sheet of stalagmue The 
cones of this lower sheet were precisely under those of the upper, 
denoting that they were successively deposited from the svme 
lubes above, but the lowermost set exceeded by doulile the 
thickness of the uppermost, and the depth of the stalagmite 
sheet was in the same proportion. The lower sheet extended 
over the entire Erea of the den, but the superincumbent bed of 
rubble, and its overlying thin sheet of stalagmite, ' Lhinned out ' 
towards the sides. The removal of these partial beds displayed 
the entire suiface of the lower sheet, which exhibited a most 
singular appearance. Over the whole area it was cracked into 
large slabs, resembling flags In a pavement The upper sheet 
was not m the least fractured. The average thickne^ of the 
cracked sheet was about two feet. It possessed the hardness of 
rock, and but for its division into insulated flags it would have 
been almost impossible to pierce it. 

The first flag we turned over displayed a curious spectacle. 
Skulls and bones of bear, crowded together, adhered to its under 
surface. Flag after flag disclosed the same phenomenoji ; but 
in one place numerous skeletons la^ heaped on each other ; the 
entire vertebral column and its various other bones, even to the 
phalanges and claws, were discovered lying in their natural rela- 
tioD, in B state of preservation as if belonging to the same indi- 
vidual. The remain^ of bear prevailed here to the exclubion of 
all other animals. Some of die teeth were of the most dazzling 
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enamel, and the bones of their natural fresh colour. Others, on 
the contrary, were of a darkish brovn , even the enamel was of 
a greenish tinge. Owing to the induration of their earthy 
envelope, or their incrustation by stalagmite, few were extracted 
entile. Two skulls were buried in the stalaf^lte as in a mould, 
and were brought away in that state. In no case were the 
remains broken or gnawed by the jaws of carnivores. The long 
bones were generally found entire , and when observed broken, 
it was only mechanically from pressure. The bones were higlily 
mineralised, heavy, brittle, and easy of fracture , and, i^en 
struck, rang like metallic subsUnce*; 

The portions of the stslagmitic floor which Mr MacEnery 
had faded to break up, chiefly adjacent to the walls and other 
confines of the Dear’s Den, funiished the Committee with two 
good examples of the remarkable cracks of which he speakb 
One of these was in the north-east corner, where a crack, about 
half-an-inch wide, extended from wall to wal), a distance of 
about twelve feet, passing nulte through the stalagmite, which 
was nowhere lebs than two leet thick, but without faulting it in 
the slightest degree, or, so far as could be observed, m any way 
affecting the underlying deposit. Mr MacEnery, however, states, 
though somewhat obscurely, that in some instances a derange^ 
ment bad taken place in the material s covered by the broken 
stalagmite The second existing crack varies from '25 to 2 5 
inches wide, and passes completely through the boss of stalag- | 
mite already mentioned, but without faulting it No such cracks 
appear to be mentioned by Mr MacEnery as occurring elbc- 
where, nor have the Committee met with anything of the kind 
in any other branch of the cavern 

The ground broken by Mr. MacEnery extended to a depth of 
from c^ht to twenty inches over almost the entire area of the 
Bear’s Den As was his wont, be left the excavated materials 
almost where he found lliem, and there w^ere amongst them a 
large number of specimens which had been overlooked or 
neglected, including 1 tooth of horse, i of fox, 2 teeth of deer, 

4 of hyena, 4 of mammoth, upwards of 200 of bear, very 
numerous bones, especially nf the vertebral column and feet, a 
crowd of fragments of bone, numerous balls of coprolite, and a 
few bits of coarse pottery. 

It cannot be doubted that such cracks as Mr. MacEnery 
dcBcnbes must be a probable source of uncertainty respecting 
the posiUoii and relative chronology of some of the objects found 
in the underlying deposit, especially where this deposit shared 
in the disturbance. 

In accordance with Mr. MacFuery’s description and the fore- 
going consideration^!, the deposit the Committee had to excavate 
was the breccia, with a small amount of cave-earth lying on it 
here and there, 

The excavation in the Bear’s Den was limited, as in other 
branches of the cavern, to a depth of four feet below the bottom 
of the stalagmite, and the bmestone floor was nowhere reached 

The ^‘finds’’ in the Den were 216 in number, of which 12 
were in the stalagmite ; loi in the first or uppermost foot-level, 
47 in the second, 32 m the third, 23 In the fourth, or lowest, 
and I m a small recess, Omitting those found in the stalagmite 
and the recess, 32 of the finds’^ were in cave-earth, 65 in a 
mixture of cave-earth and breccia, and 96 m the breccia ; 
whilst the matrix of the remaining 10 must be regarded oa 
uncertain. The colour and other diaracters of the specimens, 
however, mdicate with tolerable certainty to what bed^ and eras 
they belong. 

besides a considerable number of bones and pieces of bone 
representing every part of the skeleton, the specimens included 
upwards of 620 teeth of bear, 24 of hysna, 10 of horse, 7 of 
fox, 5 of mammoth, 4 of lion, and 1 of wolf(l), or of dog ( 7 ) 
There were also 20 ** finds ” of coprolite and 1 1 Amts 

Amongst the bones the skull 01 a bear may be mentioned, 
which, to re-quote the language of Mr. MacEnery, was ** buried 
in the stalagmite as in a mould, and was brought away in that 
slate." Many of the specimens are of considerable interest, but 
perhaps none of them differ so much from those mentioned in 
previous Kepdits as to require detailed description. 

None of the flints found in the Bear’s Den are of so much 
interest as many of those exhumed in other branches of the 
cavern, and described in previous Reports 

A pillar of stalagmite was met with, in November, 1876, 
under the following peculiar clrcumitances ; — It measured about 
fifty* one inches in basal circumTerence, and three feet in hdght 
liM was of nondesenpt outline, but everywhere abo^’c,the 
pillar was rudely elliptical m horizontal section, and it me?&a*^ed 
thirty inches m girth at the height of one foot, where ^it was 


least When found, however, it was m two parts, havinp; been 
divided along an almost horizontal plane, where it was thuinest. 
Each segment stood perfectly erect, but not one on the other j 
for though the bottom of the upper segment was on precisely 
the same level os the top of the lower, ilie upper portion had 
been moved westward to the extent of fifteen inches horizontally, 
and stood there on the bieccio. It cannot be doubted that when 
the dislocation occurred the pillar hod 1 cached its full height, 
and the breccia had accumulated round it to the height of one 
foot , that 15 , it had reached the level of the plane of fracture, 
It IS dificult to see how, by any possibiUty, the deposit could at 
that time have reached a greater height , and difficult also to under- 
stand how anything other than human hands could have shifted 
the upper segment and placed it so as to liave preserved its erect 
position. On the other hand, it is just as difficult to see what 
motive man could liavc had for such a work The wliole, when 
found, was completely buried in the breccia, and the top of the 
upper segment was about a foot below the bottom of a thick 
remnant of the staUgmitic floor, which was intact and not 
cracked 

Rats, undoubtedly attracted by the candle grease dropped by 
the workmen, continue to present themselves wherever the work 
is in pr^fress, irrespective of the distance from daylight 

Tortuous Gallery — As soon as the work m the Bear’s 
Den was completed, the exploration of a narrow passage opening 
out of its southern end, and termed “ Tlie Tortuous Gallery," 
was begun Its height vanes from 15 to 6 feet, and its width 
fiom I 5 to 4 5 feet It proceeds in a southerly direction for 
about 23 feet, and then turns sharply towards the east Ground 
had been broken, here and there, by the eailier explorers up to 
II feet from the Bear’s Den. Everywhere farther in there was 
a continuous unbroken floor of stalagmite from i'5 to 3'5 feet 
below the limestone roof. "J he underlying deposit was exclu- 
bively the breccia, or, so far as is known, the oldest the cavern 
contains Its upper surface foimed a cunliiiuous declivity, at a 
mean gradient of I in 2 5 

The finds ’’ met with in the Tortuous Gallery up to the end 
of August, lS 77 ) were but fourteen 111 number, and the objects 
they contained were of but little importance Six of them were 
in the first or uppermost foot-level — all near the entrance , two 
in the third, and six m the fourth^all at some distance from 
the entrance. They included, besides bones and bone chips, 
fourteen teeth of bear — some of them being in portions of jaws — 
and one tooth of horse The latter was iuiind on the surface, 
near the Bear’s Den, with three bits of coarse, friable, black 
potter^' 

On reviewing the work of the last eleven months, the super- 
intendents cannot but express disappointment at not havmg found 
the very large number of choice specimens which Mr. MacEnery's 
glowing descriptu n had led them to expect in the Boar's Den. 
Nevertheless, ihe ducovencs they have made not only justify hta 
description, but show lliat in Lhai branch of the cavern the 
osseous remains u ere almost entirely confined to the uppermost 
foot of the breccia, and mainly to its actual surface So long as 
the lower levels lemaineJ untouched the belief that they were 
equally rich would naturally have prevailed , and it cannot be 
doubted that m disposing of this belief satisfactory work has 
been done 

No trace of Machairodes latuitns has been met with since the 
Glasgow meeting. 

Fifth Report of the Committee fot Assisting in the Exploiatian 
of the Victorm Cave, drawn up by R H Tiddemaii, secretary — 
The work has been earned on almost continuously ibroughout 
the year until July 14, when the low state of the exploration 
fund rendered U advisable to give up working for the present 
Prof Busk has reported on the bones submitted to him. Out 
of 181 determined bones and teeth he reports of ox 46, deer 14, 
sheep or goal 16, bare 3-4, fox 5, bear 41, wolf 4, hyrena 30, 
rhinoceros ii, elephant 3, badger 7. 

Of the OK one is primtgenius, the other probably Ros 
longifrms. Of the bears some ore not unlike Ursus speUrus , 
others are undoubtedly grisly bear. The hyxnas are, os usual, 
individuals of various a^es. Rhinoceros is represented by at 
least eleven well-marked specimens, all of winch are clearly 
referable to R, lepforhinus. 

Three or four fragments of elephants’ tecti) occur. Fourteen 
specimens of deer belong to red deer, but there is no clear 
indication of reindeer. 

A, small ruminant, probably goat, occurs ; some of the bonc^ 
appear to be rather recent. Badger, fox, a small wolf, 1 arc, 
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rabb't, several bird;:, and water- vole, complete the list of those 
which have been ddtermined from the bones obtained In the 
jeor, 

A ^eat part of the woik this year has been expended m 
lowering the levels in chambers A and D An adit has also been 
cut from the further end of Chamber A to the end of Chamber 
D. This part was completely filled up to the roof with several 
beds of clay and stalagmite. These were all of earlier age than 
the hyxna bed, which was the great deposit of early pleistocene 
B^e They were almost entir^y free from animal life of any 
hind The only specimens found were near the bottom of them, 
and in one spot, consieLing of teeth of a small wolf. This, then, 
la by far the oldest inhabitant of the cave The presence of 
wolf of course implies the presence of other animals. 

The Committee is now working with a view to disclosing the 
old bed of the river which first formed the cave. 

y htrJ Report of the Comtmttei Jor I nvesttgaiin^ the Cu mlation 
of Underground IVateri tn the Nero Red Sandstone and Fermian j 
Formations 0/ P^n^Iand^ ajtd the Quantity and Charaeter of the \ 
IVater supplied to ifanous Towns and Districts from thou \ 
Formations^ drawn up by C. L De Hance (secretary), with ' 
supplemental report by T M Reade — No less than 10,000 | 
square miles of England and Wales aic occupied bv the new 
red sandstone and permian formations, which absorb nut less 
than ten inches of rainfall annually, and probably more where 
the overlying drift is pervious or absent, and the sandfitone 
open and permeable 

The Rivers Pollution Commissioners classify waters in the order 
of their excellenccj for general fitness for dunking and cuoking, 
as follows — i 

A Wholesome | 2. U«p weU wolcr | palatable. I 
( J. Upland surface water ) Moderately palal- j 
i 4 Stored rain water j able. 

B Suspicious <5 Surface water from ^ 

( cultivated land | 

i 6 River water to which 'f Palatable. 

Bcwcrage gets access I 
7 Shallow well water j 

The average amount of hardness of the water of the deep 
wells of the new red sandstone tabulated by the Rivers Pollutiuii 
Commission being 17° 9, and that of the springs no less than 
]8° 8, the relation of hardness of water to the rate of mortaliiy 
of the persona diinking it becomes a matter of great importance. 

The Commissioners give three tables of statistics Inat bear 
directly upon this poini . — 

From Table I it appears that in twenty six towns, inhabited < 
by i,933iS24 persons iupplicd with water, not exceeding 5“ of | 
hardneas, the average death-rate was 29" i per i,ocx) per j 
annum. 

From Table II we learn that in twenty- five towns inhabited 
by 2,041,383 persona drinking water of more than 5^*, but not 
exceeding lo’’, the average death-rate was 28*" 3 per 1,000 

Table 111. gives sixty towns, with an aggregate population 
of 2,687.846, drinking water of more than 10'^ ofharuncbs ; the 
average death-rate was only 24“-3 

Of the towns in Table I none are supplied from the new red 
or permian formations 
Id Table II three are so supplied. 

In Table 111. ten are so supplied, from which it will be 
observed that the largest number of towns buppUed with new 
red water are found in the table with the lowest death fate 
and the hardest water. 

The same result is obtained if we compare towns of corre- 
sponding populations and occupations supplied with soft waters 
from surface areas and those supplied with deep well water in 
the new red sandstone. Thus . — 

Ter 1,000 

Manchester, 351,189 Inhabitants, average death-rate 32 o 
Blriimieh«iii, 343,787 „ „ „ 24 4 

And again— 

Stirling, 14.279 „ „ „ 36 I 

Tranmere, 16,143 .. >. .1 ■ 18 8 

The averages are, of course, also dependent on many external 
causes. Thu?, Greenock and riymoutb, both supplied with 
lod water, with an equal number of inhabitants have a death-rate 
lespcciively of 326 and 23 3 per I, poo, due to difference ol 
density of popuKtion, Greenock only havirg one house for eicry 


twenty-eight people. And again, Liverpool and birkenheod, 
both Bup^ied with moderately hard water in the one, an old and 
denicly-populated town with a site saturated with what is m- 

i unoUB to health, the death-rate ia 31 per 1,000, while Birken- 
lead, a new town on an open site with wide streets, has a death- 
rate of only 24 per thousand, though mainly inhabited by a poor 
and struggling class of persons 

Still it IS worthy of note that the five inland manufacturing 
towns with the lowest death-rate are all supplied with hard 
\ia!er, and aU from the new red sandstone 



rnpulalion 

Morlalily per 
1,000 per aniiiliin, 

Biimingham 

343. 737 

244 

l.ncester 

95,220 

27*0 

Nottingham 

86,621 

24 '2 

Stol e-on-Trent 

I30;98S 

279 

'W^olverhampton 

68,291 

. 25 9 

Average 

144,981 

25 5 


And again the average death-rate of twelve inland non manu- 
facturing towns supplied with soft water was 260 per 1,000, 
while that of twenty similar towns supplied with hard water 
was only 23 2 

When, however, the mortality of the districts, including the 
principal English watering places, is compared, there appears 
to be uLtle variation m the death-rate, wlictner the population be 
supplied with sofl, moderate, or hard water, so that it maybe 
saf^ely concluded that where sanitary conditions prevail with 
equal uniformity, the ra'e of mortality is practically uninfluenced 
by the degree ul hardness of ll c water drunk, and the Riveis 
Pollution Commission arc of opinion that soft and hard waters, 
if equally free from deleterious OTgatiic substances, are equally 
wholesome 

The Committee aic of opinion that it is desirable that they 
should continue to inquire into aieas where new red and permun 
wateis might be obtained by means of deep wells. Looking to the 
, nationaliiuportanceof utihsmg the underground waters of England, 

1 it IS desirable that the sphere of this inquiry should be extended 
so as to include the oolites, which are often not made available 
(or the supply of the population living upon them until the water 
IS hopelessly polluted with sewage The result of their labours, 
since the formation of the Cumnultce, has been to prove that 
there ib an available supply of water from the new led sandstone 
and permian of England of not less than a billion and a-half of 
gallons of water, the quality of which is remarkably free from 
organic impurity, and the hardness of which does not in the lea^t 
appear to a fleet the heiUh of the population at present taking 
their supply from it The death-rate of this area compares well 
with the bc^t soft-water disliicts 

Mr J. Mellard Reade, C.E , F.G.S , added a special report On 
the South - 1 Vest iMttcasktre Wells^ m which he analysed the infor- 
mation he had obtained for the Committee through the prinud 
forms of inquiry, supplemented by further mquiiies which had 
AUggested them'selvea to him. For the purposes of comparison 
Mr Reade stleclcd three nuclei or centres, about which the 
most important systems of wells arc grouped, viz , Liverpool, 
Birkenhead, and Widnes, and iJluslraUd them by maps and 
veitical sections showing the relative water-levels reduced to a 
common datum 

The President thought it important to note the influence of 
heavy and long-continued ram m relation to absorption by rocks. 
AVhen rain lasts only a short lime, even if it were very heavy, 
only a little was absorbed ; but if the rainfall were spread over 
a longer time, a larger proportion would sink into the rocks, 
M. Lebour described the method adopted by the French engi- 
neers for represeniing the underground water- contours on maps, 
there being also huts showing the strike of the rocks , he com< 
mended this method to the coneideration of the Committee. 


SECTION A.’— Ma'ihematical and Physical. 

On the Relative Apparent Brightness of Objects in Binocular 
and Monocular Vtsiott^ by SUvanus P. Thompson, B.Sc, — It is 
n common idea that objects appear brighter when seen with the 
two eyes than with one There appear, however, to be excep- 
tions to this statement. The following is a method of submitling 
the quesUon to phot^nTtric meaBurqroeiit 1 — The comparison- 
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phoLometer employed coiuists of b CArdboaid screen, having an 
apertoR divided into two equal porLionL One half Is covered 
with tissue paper and lUuminatcd directly from behind. Behind 
the other half is set, at the polarisine angle, a minor of black 
glass. Light from a second lamp falU upon a screen of tissue 
paper, whose light is then reflected in the mirror. Thus the two 
halve a of the aperture may be illuminated equally, but with 
light in one case wholly impolarised , in the other, wholly polar- 
ised. Let two Nicol pnsmi be now taken, having their principal 
sections placed parallel and perpendicular, respectively to the 
plane of polarisation of the mirror, and let one Nicol be placed 
in front of each eye One eye only wdl receive the whole of the 
polarised light, while the unpolanscd will be equally distnbuted, 
half to each eye. The total amount of light received upon the 
retinal surface will be the same from each half of the aperture ; 
but their apparent iliuminations will be unequal, that of the 
polarised llgtit appearing the greater. By comparing the dis- 
tances at which tne lamps must be placed, it appears that light 
is more powerful m producing an effect when cjncentrated upon 
one eye than when equally distributed to the two, though accord- 
ing to what law experiments are not yet sulhcieDtly numerous or 
exact to determine , but, on the other hand, the light so concen- 
trated on one eye does not produce the [sensalion of twice as 
much illumination as the half of the light viewed by both eyes 
at once. 

A paper by Mr. C, Meldrum was read On the Diurnal ydria- 
iions of the Barometer and Wind in Mauritius, Mr. Meldrum 
remarked that In 18751 187G, and 1877, the number u( cyclones 
had been much below the average, and that there had not been 
any one great storm such os that which occurred in the periods 
1860-63, and 1870-73. This, so far, confirmB the hypothesis of 
a connection between the frequency of sunspots and the frequency 
of cyclones. 

With re^d to the rainfall the evidence in favour of a cycle 
corresponding with the sunspot cycle has much increased Dr. 
Hunter, of Calcults, has lately found for Madras a rainfall cycle 
identic^ with that which the author had previous^ found both for 
India and various other parts of the world Mr. Meldrum has 
recently discussed the rainfalls of thirteen stations in the French 
colonies for various periods from 1832 to 1S72, and obtained 
results nearly the same as those that had been found for 144 
stations scattered over both hemispheres. Dr. Fritz, of Zurich, 
has shown that the severest hailstorms and the highest levels 
of the livers occur on the years of maximum sunspot. In 
short there can, lie thinks, be little doubt of an eleven-year 
rainfall cycle, and when its laws are known they will probably be 
of much piQctical use 

Account of a Meteor -which passed over Bhamupoor^ in India, 
in October, 1S73, by Major G. Noel Money. — In the beginning 
of October, 1873, I was slaying for a few days at Bhawnepoor, 
capital of the independent state of the same name, which is 
situated along the left bank of the River Sutley, and north of 
the great sandy desert of Bikaneer. 

Early one morning I was roused ^ from my sleep by a sound 
exactly resembling that winch would bo produced by half-a- 
dozen express trains passing close to the house at the same 
moment. The room was as light as the bnghtest noonday. 
Before I had time Lo collect my thoughts, two violent explosions 
in rapid succession shook the whole house j the doors and 
windows rattled for fully ten or hrteen seconds. Earthquakes 
being of not unusual occurrence in the north of India, particu- 
larly at that lime of the year, 1 naturally concluded this was 
somelbme of the kind, and hurried out of the house. As I did 
so the light faded, and I was surprised to 6nd, as 1 reached the 
verandah, that it was still night, although the hrst streaks of 
dawn were visible in the east The naiire servants were running 
out of their houses in the gieatcst alarm ; 1 asked what was the 
matter. God knows I the iky has fallen,'' was the reply 

After breakfast we heard that a shower of stones had fallen 
eighteen miles off to fhe north -cost of Bhawnepoor, and later 
m the day some pieces were brought in. Toe largest was 
an irregular mass, u far as I can recollect about three feet long, 
and a foot thick \ still hot, blackened outside as if by the action 
of 6re, of which it smelt strongly, of a dark CTey colour inside, 
and Tciy heavy. 1 have now a piece which I broke off this 
large moss \ although no bigger than a man’s fist, it weighs 
nearly two pounds. The native who brought these in said there 
were many more ; one, they decTsred, was as Urge as a bullock- 
cart, and so hot that they could not touch it. 

It was afterwards ascertainec) that a second showftr Of pieces. 


apparently the result of the second explosion, Tell about thirty 
miles beyond the first It is satisfactory to know that there was 
scarcely a possibility of deception as regarded thtfe pieces; 
there not being such a thing as a stone, ro^, or pebble ue size 
of a pea, within the railius of a hundred miles from Bhawnepoor, 
the soil being either pure alluvial deposit or the finest sand. 

The accounts given by native eye-witnesses of thU meteor 
were vaned and unreliable, and one could only amve at a satis- 
faclory result by an exhaustive process of comparison, but I was 
fortunate enough to meet, the same day, a thoroughly Cnut- 
worthy eye witneiB'in the person of, an European overseer who was 
superintending the works at a new palace, which was in coarse 
of erection for the Nawab at Bhawnepoor. This man had gone 
down to the works before daybreak to look after a brick-kiln, 
and befog in an open space had an uninterrupted view of the 
meteor. He daenbed it as a large ball of fire, as big as twen^ 
moons, which passed, with a roaring sound, directly over hia 
head in a north-easterly direction. It lit up the whole sky, the 
light being perfectly dazzling, and left behind it a flaming track 
of red, green, and yellow. Before passing out of sight tw'o 
explosions in quick succession took place, at each of which a 
shower of sparks seemed to fall, but no alteration appeaiad m 
the size and shape of the meteor itself 

It has always been a subject of surprise to me that no attempt 
was made by Government to collect any information regarding 
this meteor. Had reports been called for from the various dLs- 
tricti it would have been easy to ascertain where it was first and 
where last seen. Some estimate might then have been made as 
to its sue and distance from the earth’s suffice. 

To give some idea of its magnitude, I may mention that at 
Dera Ghazi Khan, seventy miles north of Bhawnepoor, it was 
seen and heard nearly as plainly as it was by us. At a place 200 
mdes north and a little west of Bhawnepoor, it was so biilliaDt 
that a native gentleman was, as he informed me, startled from his 
sleep by the sudden light, and ran out of his house thinking the 
next house must be on fire. He did not, however, hear any 
explosion. 

Some soldiers of my regiment m Terar, in Afghanistan, 400 
miles north of Bhawnepoor, told me that they hi^ also seen it, 
and that it was so unusually large and brilliant that the moolLaha 
(Mahomedan priests) were much exercised in mind about it, con- 
sidering that it must forebode some calamity 

Very Uttle notice was taken ot the occurrence in the local 
papers, but this is to be accounted for by the fact that it passed 
over the most desert and thinly populated district m the whole 
of Indui. 1 believe, however, I am right in saying that it was 
also seen in Ajmere and Jypore, over 400 miles to the south-east 
of Bhawnepoor. 

On the Determination of Temterattirt Coefficients for Insulating 
Envelopes, by T. T P. Bruce Warren. — At the Exeter meeting 
of the Bntuh Association I read a paper on electrification, In 
which I endeavoured to show that tne rate of variation In the 
insulation resistance of a core or cable under changes of tempera- 
ture could be determmed for any penod of ooutacL A statement 
was made in that paper which has led to the belief that India- 
rubber has the same constant for coirectmg from one temperature 
to another, and for any period of contact. 

Prof. Fleeming Jenkins, Mr. Latimer Clarke, and others have 
pointed out that this phenomenon is not met with in gutta percha, 
or any other insulator with which they are acquaint^ Tills has 
led me to re-examine the matter, and to consider carefully the 
cxMrlinentai data upon which the paper was founded. 

The method of represenLiDg grsphically the decrease of resist- 
ance due to mcrease of temperature corresponding to one minute’s 
clectiification, can be followed out for two, three, or any number 
of mmuteg. In this way a series of logontbmic curves are 
obtained for any required duration of contact ; these curves are 
generated by a constant which must first be ascertained by expe- 
riment for cnanges of temperature at Uie end of one, two, three, 
&c , minutes. 

This was omitted in Che previous paper^ or at least not deaU 
with as the importance of such a subject required. 

The phenomenon of electrificaUon, from what has just been 
pointed out, must appear to every electnaan to hive reCdved 
additional importance, so as no longer to be regarded as on unin- 
telligible or inapplicable fact. One very important consequence 
of its being reducible to an intelligible variauoa is iKxt we on 
now calculate not only the choogea m the resistance of an insu- 
lator due to variaUon of tempciatuie, but we can ascertain with 
the same precision auy requited change due to prolonged contact, 
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at any required temperature. The resutancea at dilTerent tem- 
pmtorcB under diflereut duradona of contact will, when tabulated, 
represent a series of locanthms, the base of each system being 
the ratio between the resistances for the same dilfereDoea cn 
temperature, but oorresponding to different periods of contact. 

From these facts, electrification phenomena are capable of 
receiving a mathematical rendering, which must prove of great 
use to telegraph engineers. 

' If the temperature coefficient were coastant for all and every 
period of contact, we should obviously obtam a senes of curves 
with ordinates increasing in a constant ratio, which would mean 
that the reBistances did not dimmish as we reach the higher 
temperatures. Now as the temperature coefficients for Increased 
duration of contact dimmish, the curves more nearly approach 
each other as the temperatures are increased, which agrees with 
the fact that electriRcation ratios are reduced less and less as the 
resistance itself diminishes A very curious result arises from 
this treatment of the subject, which I have not yet had sufficient 
lime to examine, but which may be mentioned here as probably it 
may assist us to explain something of the nature of clectnAcatlon. 
To determine approximately the electrification ratio and conse- 
quently the resistance at any required temperature and for any 
period of contact, calculate hrst the temperature 'coefficient for 
the required temperature, which is simply ihe expansion of the 
ratio for 1” F to that power corresponaing to the degrees of 
difference. Using this as the factor, extract the root of tne ratio 
for any two given periods of contact, this will give very nearly 
the electrification ratio corresponding to the same period of 
contact at the required temperature. 

It thus appears (hat electrification, which is an inseparable 
property of all insulators follows some law of variation in which 
the temperature coefficient of the insulator itself is a function. 

1 hope to communicate to a future meeting the mathematical 
development of the application of logarithmic functions to eleciri- 
fication and thermal charges m insulating media 

Notes on (he Volumes of Solutions, by J. A. Ewing and J. G 
MacGregor, D Sc — In a paper by the authors published in vol. 
xxvil of Ihe Transactions of the Royal Society of Edinburgh, 
containing an account of experiments on the density and 
electrical conductmtv of certain saline aolutions, notice is 
directed to the fact that Ihe density of very weak solutions of 
sulphate of copper and sulphate of zinc is greater than it would 
be on the hypothesis that the anhydrous part of the salt dissolves 
without Increase of volume m the whole of the water present, 
including the water of crystallisation. On the other hand the 
density of comparatively strong solutions is less than this hypo- 
thesis would make it. From this it follows that if a small 
quantity of one of these salts in the anhydrous state were added 
to water, it would cause contraction, while a larger quantity of 
Ihe salt would produce expansion The amount of suen contrac- 
tion, however, as indicated by observations of density, was so 
small, that the authors were unwilling to speak positively as to 
its existence until they had applied a direct volumetric test. 
They have now done so, with the result of conhiming Ihc deduc- 
tion drawn from their earlier experiments. 

The apparatus consisted of a large bottle, 2744 c cm in 
capacity, tnrough the cork of which projected a vertical tube of 
0'6G cm in bore The bottle, ai well as a part of the lube, 
was filled with distilled water, and the salt was introduced in 
quantities of ten grammes at a time. The resulting change of 
volume was shown by the rise or fall of liquid in the tube. In 
order to eliminate the effect of variations of temperature, a 
second precisely similar bottle and tube were prepared and filled 
with water, and the two were placed together m a large tube 
full of water. 

The second bottle acted as a thermometer, and the expansion 
or contraction dr.e to the introduction pf Ihe salt into the first 
bottle was indicated by the difference between the changes of 
level in the two tubes. AAer the introduction of each dose of 
■alt the bottle was rolled about for a time, so os to secure 
thorough diffusion and solution, and then an interval of at least 
six hours elapsed before readings were taken, in order that the 
heat given out by the hydration of the salt might be dissipated. 

The foUawing results have been obtained in the case of anhy- 
drous sulphate of copper ; — The maximum contraction occurs 
when the proportion of anhydrous salt to water is about one to 
and the amount of contraction Is then o '00043 of original 

vtHuine of water. As more salt ii added the solution begins to 
enmnd, and with one part of salt to eighteen of water tbe 
violiiitte U equal to that of the water orlgmalJy present. After 


this any further addition of salt producea expansion beyond the 
originu vohime. The rate of expansion per unit quantity of 
■alt appears to increase continually, but at nnC It is negative. 

The above numbers are given subject to oonection by more 
elaborate experiments that are now going on. The authors 
hope to extend the Inquiry to other Suts, They have already 
examined the behaviour 01 anhydrous sulphate of soda, but with 
that salt no contraction whatever baa been observed ; the 
solutions expand rapidly from tbe first. 

On Ma^etu Induction as ajfectin^ Obsentaiions of the Inten- 
sUy of the Horizontal Component 0/ ths Earth's Magn^u Force, 
by Charles Chambers, F K.S., Superintendent of the Colaba 
Observatory, Bombay — The magnets used in observations of 
deflection and vibration, which observations are necessarily made 
in the field of the earth's magnetic force, are subject to the 
mducing action of that force , and it is the univei^ practice 
of magnetic observatones, sanctioned by the most eminent 
writers on terrestrial magnetism, to apply corrections on account 
of induction both to the deflection and vibration observations. 
The object of this communication is to advance theoretical 
reasons, supported by experimental evidence, against the pro- 
priety of toe jparticular correction applied to the vibration 
observation. This correction is based on the assumption that 
the vibration magnet la susceptible of induction longitudmally 
but not transversely or not so sensibly, and the assumption 
probably rests on what the writer regards as a false an^ogy 
between a permanent magnet and an induced magnet The 
former, when removed from the influence of a strong 
netising acbon, remains a magnet by virtue of Its own internal 
forces, whilst the latter is a magnet by virtue of external forces 
alone \ it does not therefore follow that because the power of a 
permanent magnet, measured by its magnetic moment, cannot 
he made by the same means nearly as great transversely as 
longitudinally, therefore the same may be said of an induced 
magnet Indeed, m his treatment of the subject of the devla- 
lions of the com^ss, Sir George Airy gives to each elemental 
portion of a ship^s iron as great a susceptibility to induction in 
one direction as in another, and in the more elaborate treatment 
of the same subject, in which Poisson’s equations are taken as 
expressing the fundamental conceptions of the theory, terms 
representing transverse induction are Btill retained as of com- 
parable magnitude in presence of others representing longitudinal 
induction. 

Applying the Astronomer- Royal's theory to the particular case 
of the vibration magnet, its induced magnetism becomes an 
assemblage of elementary magnets, whose magnetic axes are all 
parallel to the magnetic menduui, and which, Bince they sensibly 
retain their paraUdism to the meridian during the oscillation of 
the magnet, give rise to no moment of restitution, hence, 
according to this view, no correction would be required, 

According to Poisson's theory, the amount of the correction 
is matter for experimental mouiry, and cannot be safely deter- 
mined on h prwri grounds. It may be objected, however, that 
the swinging of a ship being a slow motion compared with the 
oscillation of a magnet, the theory of the devutions of the 
compass must be modified m its application to the case In 
question j and this is, no doubt, a correct view, for the theory 
regards the inductive action as being, at every moment consi- 
dered, sensibly carried to its bmit of effectiveness ; whilst it is 
not only conceivable, but doubtless the fact, that where, as with 
the oscillating magnet, the motion is reversed every few seconds, 
the transverse inductive action only partially approaches its 
limit. On this account we should be prepared to expect then, 
that even if the transverse induction were as great as the longi- 
tudinal when lime for full development of the induction was 
allowed, it would be In defect In the case of the vibrating 
magnet. 

In the years 1873 and i874^1ong before these views of the 
subject of induction first occurred to the wnter — he had had 
made in Bombay a careful comparison o ^two Kew unlfilar 
magnetometers by neani of practically contemporaneoni ob- 
servations. The result was to snow a persistent difference in the 
values of the horizontal force yielded by the two initruments, 
far exceedmg any probable enrora of observation, and, affer a 
careful examination of each single observational quantity and of 
each constant entering into the computations, the writer came to 
the conclusion that no error of the magnitude of that In question 
could have its source anywhere but in connection with the 
induction corrections. The values obtained for the horizontal 
force were, m Brilish units of force— 
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No. 23 showin^r an excess over No. 17 of oi54^DriUah units 
of forcep or of 'CXJI9 of the whole horizontal force 

We obseri^e that the greatest value given by No. 17 is less 
than the least value given by No 23p and infer that the difference 
between the two means cannot be attributed to probable error of 
observation, the value of which for a single determination (about 
001 of the whole force) is, moreover, much smaller If we now 
remove the corrections applied for induction to the vibration 
observations, the mean vdlue yielded by No. 17 becomes 0004 
of the whole force greater than the mean yielded by No. 23 It 
thus appears that a small correction, such as we have already 
seen reason to expect, is required for the vibration observaliciii, 
but- -on an average for the two instruments employed — only of 
about one-sixth of the value of that winch it is the custom of 
magncUcians to apply ; and as this small quantity scircely 
exceeds the probable error of the mean determination of the 
horizontal force, it is yet premature to attribute it to any dennile 
cause Whilst, however, the experiments afford no suilicient 
reason for applying this small correction, they ^peak very dis- 
tinctly in favour ofno induction correction at all for the vibration 
observation as against the common practice. 

To show that the error that we have been discuasmg is not of 
that minute order that is usually disregarded, wc may mention 
that it would amount, in the case of the unihlar magnetnmeter 
used at the Observatory, to about eight times the probable error 
of an observation 


SECITON B.— Chemical Science. 

Oh a ISfao Mechanical Furnateuial in the Alkah Mann faelute^ 
and for Calcining Purposes generally^ by James Maclear, F.C.S. 
— The author exhibited and explained the construction of a 
working model of the furnace which he has introduced for the 
colcmalion or so called carbonating of soda^ ash, or alkali, and 
which IS also applicable to many other operations, notably that 
of calcining copper ores, especially as required m that branch of 
coiner manufacture called the " wet process. " 

These furnaces arc now being widely adopted by alkali 
manafoclUTers with great success, the saving in labour having 
been over 60 per cent , and of coal over 20 ner cent , while the 
quality of the work done is much superior to nand work. 

On an Impicrvil SyHcm of Alkah Afanu/atture^ by Mr. James 
Mactear ^The aiiihor described his unproved system of manu- 
facturing blend ash or crude alkah, and claims that it has the 
following advantages ' — 

r. By its use the output of the furnaces has been increased 
from ^ per cent to 70 per cent. 

There is a large saving during the lixiviation and in coal. 

3, There is a much reduced quantity of waste 

4, There is a considerably increased yield of alkah from a 
given amount of sulphate of soda. 

5, There is a considerable saving in wages. 

The process is now widely adopted in Great Britain, and is 
also most iucceBBfally used in France 

On the Pegenerati^H of the Sulphur employed tn the Alkah 
Manujacture^ by the Mactear Process f* as loiuiucted at the 
works of Messrs. Charles Tennant and Co , St. Pollox, by 
James Mactear, F.C.S, — The author desenbed his process os 
conducted at Messrs, Teimant’i works, at St. Roll ox, and showed 
how by Its adoption the nuisance arising from alkali waste 
deposits and the drainage therefrom had been removed. He also 
gave details of the cost of manufoctiiriDg sulphur by this process, 
and a description of the plant tmployed, 

The ** Mactear Process '' is specially apjtlicable to those cm 
where the drainage of the waste deposits is allowed to flow into 
streams or rivers, as by collecting (he drainage liquor ind 


treating it in the manner described by the author, not only is a 
great source of nuisance removed, but a new outlet is obtained 
for hydrochloric acid, while the sulphur is produced at a cost 
which leaves an amply remunerative margin to the manufaciarcr. 

Messrs. Tennant and Co. now recover weekly about thirty- five 
tons of refined sulphur by this process. 

The Action of Various Patty Oils upon Copper ^ by W. H 
WaUon —This communication enumerates a number of experi- 
ments showing the extent to which diflerent oils act upon copper, 
the conclusions arrived at being that parafhn and castor oils have 
the least action upon copper, whilst the action of spetm and 
seal oil IS slight. The rest of ihe oils examined — Jlnseed, olive, 
almond, colza, sesame, and neatsfoot, all act considerably upon 
copper, the action of Imseed oil being especially great. The 
auihor concludes from experiments that the comparative action 
of different oils cannot m all cases be decided upon from the 
appearance of the oils after exposure to copper plates, though 
minute quantilies of Ihe metal may be eosJy delected in most 
oils from the colour produced 

On Changes in Candles produced by long Exposure to Sea-water ^ 
by Prof Gladstone, F. R.S — Mr Lalinier Clarke had sent the 
author some Bpccunens of candles recovered from the wreck of 
a vessel sunk off the Spanish coast in 1702, which have remained 
submerged for a period of 173 years. The wick has rotted away, 
having scarcely any trace of its existence, while the fatty portion 
has become a friable heavy substance of a dull white colour. 
The candles bore evidence of having been formed by dipping. 
The fat may be easily separated from the rest by ether. 

After exhaustion with ether there remained a strongly alkaline 
white ash, consisting of carbonate and chloride of cilLium and 
sodium, With traces of potassium and magnesium From analysis 
It appeals that the fat has been convertea in great measure into 
calcium and sodium salts, doubtless by the slow replacement of 
the tnatomic group C^Hb in the stearme, by three atoms of 
the metal, with the bimultaneous production of glycerine. 
Though the calcium in sea- water is far less abundint than 
the sodium, it appears to have had a much greater 
effect, and it is impossible to say whether the one salt 
may not have been mode by double decomposition from the 
other The author pointed out as an interesting point that 
whereas the faU have been in contact with a practically un- 
limited quantity of sea-water for 173 years, aiii a ciiemical 
change between them has been possible, the double decomnoai- 
lion has proceeded bo slowly that the reaction Is only about half 
completed at the present time 

Coninbution to Chemical Dynamics, by C R. Alder Wright 
and A P. Luff — Guided by certain theoretical speculations, 
the authors are endeavouring to trace out the conneciions 
between the chemical habitudes of cerlam 'substancei and the 
Icnipcralurcfl at which their mutual inter-reactions arc first notice- 
able, and notably the relations between the heal developed 
during their actions and these temperatures of Initial action. 
Fxpeiimenting on oxides of copper and iron in different condi- 
tion as to molecular structure, they find, that whiUt the initial 
temperature of action vanes within certain limits with the 
molecular state of the metallic oxide, when they are subjected 
to the ordinary .nction of carbon oxide, hydrogen, and carbon, 
a given form of either oxide is invariably acted on by carbon 
oxide at a lower temperature than by hydrogen, and by hydrogen 
than by carbon ^ ^whilst the heat evolution during the reduction 
of the metoUic oxide by carbon oxide is always greater than that 
during reduction by hydrogen, which ogam is less than that 
dunng reduction by carbon. Similarly, so far os they can be 
compered, that metallic oxide is acted on at a lower tempera- 
ture, in the production of which there Is less heat evolution (; r,, 
in the reduction of which there is most heat evolution). How 
far these generalisations are applicable to othei metals u under 
examination, os are seveml other collateral points. 

On the Coal brought Home by the tale Aiciic Expedition, by 
T Wills. — The coal occurs on tlie side of a narrow moantoin 
gorge about two miles from Discovery Bay, Che winter quarters 
of 3 l M S Discovery. It appeared in the form of a slight 
saddleback thickest in the centre, becoming continually smaller 
at each end ; the thickness of the seam at the deepest visible 
portion was 25 feet, and Its visible length 250 yards * nmther the 
bottom of the seam nor the ondei lying sCnta were visible at any 
place. Overlying the coal was very (liable coibanaoeouS shale 
containing impiesalons of miocene {Oaniv, and above this shale 
a hard f(»sil red day stone similar to ^ red miocene rock of 
the Disco coal beds, bat sterile. The seem is olmoit imlfonn m 
character, and is very fyee from clayey veins. On obtaining the 
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sample of coal Mr, Wills eitpected to find it to be a os ere- 

taceou or tertiary brown coal does occur in these high Utimdes, 
and more eipeaaJly as the impressions of miocene plants in the 
ovarlylng strata seems to Indicate a more recent period than the 
true carboniferous ; but it turns out that this is not the case, for 
the coal in appearance and on analysis cannot be distinguished 
from a bitummous coal of evceedingly good quality belonging to 
the true carboniferous period. Mr. wJlsi from recent infor- 
mation, understandi that miocene plants have been found in the 
strata underlying the coal, in winch case there can be little 
doubt that the coal 15 a miocene coal» although differiiig greatly 
from most specimens of such ooals The foUowing is the result 
of several analyses — 


Specific gravity 

Moisture 

1 29 

23a 

Ash 

6 21 

Sulphur . . 

Carbon 

•96 

76*95 

Hydrogen 

5 43 

NUrlgen | by 

6 7 fl 


100 '03 


On comparing these figures with the result of the analyses of a 
mixture of thirteen different seams from English coal-fields, Mr. 
Wills has found that the Arctic coal possesses very nearly the 
same composuion. 

On Hedei ic AHd and Renn of Scammony, by C T Kingzett. 
— In a paper On some Nrw Reactions tn' Organtc Chemutry^ and 
their ultimate bearings the author in conjunction with Dr. 
Hake has described a number of instances in which bodies, for 
instance camphor, gives with strong sulpliuric acid and sugar a 
violet coloured prc^uct. Other bodies give this colour with 
sulphuric acid without the addition of sugar, and by means of 
these reactions the constitution of many substances may be in 
a measure predicted, liederic facid, C]gH2s04 (Posset, also 
Davies), a constituent of ivy leaves, gives this colour best with 
sulphuric acid, and so also in a lesis degree does resm of 
Bcammony. In the present paper the author describes the 
process by which he has isolated glucose from these respective 
substances, thus confirming the hypothesis given in his original 
paper alluded to Incidentally it is shown that the root of the 
convolvolus scammonia contains no alkaloid, and some informa- 
tion IS given regarding a volatUe oil obtained below 90" on 
distillation of scammony resin. 

Albumen of Commerce^ by C. T, Kingzett and M. Kingler — 
In the patent process desenbed by the authors, albumen solu- 
tions are bleached and preserved by passing a current of air 
through them m presence of oil of turpentine at a temperature of 
about 40° C. Under these conditions the turpentine oxidises, 
producing hydrogen-peroxide, camphoric acid, &c., the former of 
which bodies eflects as it forms the bleaching of blood serum or 
other albuminous solutions, while the camphonc acid, See., 
preserves them in the liquid condition entirely free from 
putresuble or other changes. 

Alkaloids from Japanese Aconite, by Dr Paul and C. T. 
Kinnett, — The authon have isolated from Japanese aconite an 
alk doid of the formula which la crystalline, but I 

does not form crystallisable salts They also show that when 
Ihe alkaluidal principle is extracted by Duqnesnel's process it is 
accompanied by the salt of an alkaloid, perhaps aconltate of 
acomtine , and from this it Is sug^sted that the so-called aco- 
mtine obtained and analysed by Wright and others, has never 
been obtained absolutely pure, being probably a variable mixture 
of the alkaloid with the above salt 

Furth€r Researches on Aconite Alkaloids, by Dr C, R. Alder 
Wrigbt and A. F. Luff; — Aconitine, C|BH4,NO]g, the active 
pnndple of Aconilum napillus li readily saponifi^ by heating 
with water' acids and alk^ies into benzoic add, and a new base 
termed by the authors acomne pseudaconiUne, C„H 4 bNOii, the 
chief active alkaloid of A. ferox^ similarly gives nse to dimethyl- 
proto-catcehuic zc\A and pseuiacomne^ Cgyn^iNOg These two 
decomposition products, acunlne and psemdaconinc, are com- 
paratively, inert phyuologically, A number of their compounds 
smd derivativea have been ftuaied and a method for the approxi- 
mate analysis of the Impure alkaloids met with in commerce 
uader^ the name _ aconltiny,^' haa been devised, baaed on the 
quantitative estimation of the benzole and dimethyl proto- 
cafechulc acids formed on saponification. 

On PyrocaUehm as a Derivative of Certain Varieties of Tannic , 


AciJ, by John Watts, D.Sc, — From the known reactions of 
gaUotannic acid and catechutannic acid, and of their derivatives, 
the author considered it probable that all the blue producing 
tannins would yield pyrogallol on distillation, while the neen 
producing tannins, would yield pyrocatechm : on experiment 
such was found to be the case. The gaUotannic acids distlUed 
were, — valonea, oak-bark^ divl, mysotolaves, sumach, and 
mimosa bark ; and the mimotannlc acids, rhatsny, tormentil, 
and hemlock bark. The yield of pyrocatechin from rh atony 
was very considerable. 

These results point to the conclusion that the blue- and green - 
producing tannins are related to each other In the same manner 
as pyrogdlol and pyrocatechm The author anticipates being 
able to bring forward shortly further experiments in support of 
this view ' 

On the Formation of the Black Oxuie of Iren on Iron Surfaces 
for the Prevention of Corrosion, by Prof- Barff, M. A. (Cantab.) — 
The author pointed out the cause of his many failures in his first 
experiments and the failures which others nad experienced in 
obtaining a perfectly adherent and coherent coating of black 
oxide, as arising from moisture in the steam with whtch the 
articles operated on were oxidised. When perfectly dry steam 
IS used and no air admitted into the mufBe, or oxidising 
chamber, then in all cases a perfect protecting film Is formed 
The process is exceedingly simple : a wrought-iroti muffle 
containing the iron articles to be operated upon, is heated to a 
dull red heat, all the openings closed, and dry steam turned in, 
and the muffle kept filled with the steam dunng the whole 
operation, which lasts from three to five hnurj ; the fire is then 
raked out, and the articles allowed to become black in an atmo- 
sphere of steam after this the steam is turned off, and the 
muffle and its contents are allowed to cool slowly. The tem- 
perature to which the muffle is heated vanes accordi^ to the 
nature of the articles operated on — from 350° to 700“ C. More 
recent expenments seem to show that the process may be further 
simplified by using superheated steam of such a temperature that 
the external application of heat to the muffle is unneceasary A 
coniidcrable number of cast-iron, wronght-iron, and steel bodies 
which had been coated were exhibited. Many of these bad 
been ou: of doors for months , otber<> hid been kept in fresh 
water or In sea-water for a similar length of time, but not the 
slightest indication of further oxidation was vuible. Even strong 
nitric and sulphuric acids arc without action on this coating of 
black oxide 


SECTION C.— Geology. 

The Post-tertiary lossils proem ed %n the late Arctic Expedi~ 
tion , With Notes on some of the Recent or Living Mollusca from 
the same Expedition, by J. Gwyn Jeffreys, LL.D , F.R.S. — 
The fossiUiwere collected by Capt. Feilden and Mr, Hart, the 
Naturabsts of the Expedition, and by Lieut. Egerton and Dr. 
Moss, two of the officers of H.M.S. Alert, in very high 
latitudes, viz,, between 82” and S3” NX The furthest point 
reached by the Expedition was 83° 20^ 26". These fossils were 
found m mud-banks or raised sea-beds at heights ranging from 
the level of the sea tp 600 feet above it. They consisted of 
eighteen species of mollusca, one of actinozoon, one of foraminl- 
fera, and one of marine plants, being altogether twenty-one spedes, 
all of which now live in the Arctic seas. The author gave a list 
of the species, and showed their diitnbution m a recent or living 
as well as fossil state ; and he added some remarks as to the 
recent mollusca procured in the Expedition, and as to the 
apparent abundance of marine animals m the PalBOcrystic 
Sea" of Sir George Narea. Prof. Rupert Jones, Dr. Moss, Mr 
Woodall, and Mr. De Ranee took part in the discusNon which 
ensued on the reading of this p^er. 

Sketch of the Geology of the Coast from the Rame Head to the 
Bolt Tad, by W. Fengclly, F.R.S. — Mr, Pengelly expressed his 
partial acceptance of Mr. Jakes' viewL He believed the upper 
old red RSnd stone to be the equivalent of the lower Devonian, 
each containing Phylldlepis concentrious, which is not found at 
any other ho^on. The author also called attention to the 
metamorphism which has taken place in the rocks at and near 
Frawle Point, for which no sufficient cause u now apporenL He 
supported the suggestion of Dr HoU and Mr Jukes that south 
of Prawle Point there may be a boss of granite now submeiged, 
to which the change in character of the iDcks is duo. As evidence 
elf thie he spoke of a beach, in which many granitoid pebplcs 
‘decur, but with this excqption the pebbles are strictly local. He 
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thou^bt that tbcse pebblefl were probably denved from the now 
submerged gr&nifce^ The age of the metamorphUm is clearlj 
pre-tnassic, for the tilauic strata of the dlstnct contain pebbles 
of metamorphosed roclc. 

On tlu Drift of Plymouth Hoc^ by J. H Collins — The 
author stated that excavations were nearly always ping on m 
the neighbourhood of Plymouth Hoe, and that fresh sections of 
die so-called raised beaches and glacial deposits were continually 
being exposed. 

He had lately visited the Hoc, Mt. Batten, and Deadman's 
Bay, in company witli Mr Whitley of Truro, and had found 
gravels, sands, and clays lying in the hollows of the limestone, 
and filling fissures and caverns. The gravels were sometimes 
cemented by stalagmite into a conglomerate The pebbles were 
composed of quartz, limestone, tourmaline schist, ^eenstone, 
blue and red grit, hard clay-slate, schorl rock, granite, elvan, 
Hint, chert, stalagmite, and one pebble of granite , all of which 
the author considered had been derived from the rocks of the 
neighbourhood within a few miles. None of the pebbles were 
in the least degree ice-acralched, and there were very few 
angular fragments of any kind 

The gravels had yielded bones of rhinoceros, elephant, and 
other animals of the so-called "Mammoth period." The 
author discussed the evidence of local denudation, and adopted 
or arrived at the following conclu&ions — 

1. The deposits are not raised beaches. 

2. They are i^ot glacial. 

3. They were formed rapidly. 

4 Gravels, fissure deposits, and cave deposits are of the 
some age. 

5 That they belong to the Mammoth period 

6. There is no evidence iu the immediate neighbourhood to 
carry back their formation more than a few thousand years, 

I/oifs on the Devonian Rocks near JVeJO/on A 63 ot and Torquay^ 
with Remarks on the Subject of thar Classification^ by H« B 
Woodward, F.G.S. — After having alluded to the imperfect stale 
of the mformalion resjiecting the Devonian rocks, especially in 
regard to local details of structure, the writer pointed out that 
the succession of strata near Newton Abbott and Torquay was 
(m descending order) as follows — 3 Limestone , 2 Slates ; 
I. Red Sandstones, He noted the resemblances in Uthological 
characters between these beds and the lower carboniferous rocks 
and old red sandstone, with which they were classed fifty years 
ago by De la Beche lie likewise drew altcntion to their rela- 
tions with the Culm measures, observing that while there were 
indications of conformability to them, no positive proof to the 
contrary had been established , and the supposed instances of 
uDConformability were all of them, as Jukes had coDsidcred, 
capable of explanation by faults and other disturbances. Atten- 
tion was drawn to some striking cases of such phenomena. The 
impossibility of accepting fossil evidence alone was insisted 
upon, Inasmuch os its value in classification could only be 
gamed after the stratigraphical relations of the beds had been 
made out, and at present the exact horizons from which many 
of the species had been collected was not determined. 

Further, the theory that the Devonian rocks were the equiva- 
lents in time to the old red sandstone reauired the existence at 
thispenodof a great barrier between the marine deposits of 
the lormer group and the freshwater accumulations of the latter, 
and there was no physical evidence in support of this. Taking 
all the facts into consideralion, Mr. Woodward argued that they 
were in favour of the classification proposed by Jukes, which 
regarded the lowermost Devonian rocks as old red sandstone, 
and the ilates and limestones as lower carboniferous^ formed in 
an area which constituted a zoological province differing to some 
extent from that in which these rocks were deposited further 
north in the British area. 

On the Devonian System in En^and and Belgium^ by Prof. 
G. Dewalquei — Having surveyed, last year, the Devonian system 
of this conntry, I avail myself of the meeting of the British Asso- 
ciation to offer a few remarks on the results of my survey As 
my visit was short I cannot lay claim to a minute acquaintance 
with this great formation in £imland , but, as well acquainted 
with it in Belgium and the Aenish provinces, 1 hope the 
following remarks may prove of some interest to the Associa- 
tion : — 

1 had not time to visit South Devon. As regards North 
Devon my conclusions are as^^llows ; — i. The ntetatnorphic 
chancter 11 more prevalent there than In Belgium, epbclaliy in 
the middle and the upper divislona. d. All this lerm U per- 
fectly continuous, from Barnstaple to Lynton. Nowhere Is there 


a reappearance of such identical rocks as to Move a hxdt, hy 
repetinon of the series, 3. The sandstones of Baggy Point and 
Marwood [Cucullaa zone) perfectly agree, both lithologically and 
palseontologically, with certain portions of our *' Fsamniites du 
Condros." The red sandstones of Pickwell Down correspond 
to the lower part of these Fsammites. 4- The limestone of 
Ilfracombe represents, as has been previously stated, on psJseon- 
tological evidence, the "stringocephalus limestone" {CaJcaire 
de Civet) of Belgium and Germany ; but the lithological appear- 
ance of the rock is very different Hence it is easy to compare 
this Devonian senes with that of the Continent, In this respect 
1 dllTer but little from Mr Etheridge 5 The Devonian Ume- 
htone is much more abundant on the CoDtinent than on this 
side of the Channel 1 Ihmk, moreover, that the same is to be 
said of the carboniferous formation, that is to say, the mountain 
Ufflcstunc IS replaced m North Devon (at least Ui part) by the 
beds of Barnstaple and FiUon. In the slates of Pilton I found 
beds Biid nodules of siliceous concretions, which represent, 1 
think, the chert of the carbonireious limestone, or the so-called 
phlhaniies of our “calcaire carboniffere." 

As to (he old red sandstone I >pciit a week m Hereford, but 
saw very little of it I could only hammer conveniently the 

cornstones," of which 1 had from the descriptions a very im- 
perfect notion. Such limestones occur identically lu Belgium, 
with red shales, sandstones, and conglomerates m the northern 
trough, or *'bassin de Namur." This fact seems tome of the 
hlghebt value, for it leads me to this paradoxical conclusion ; 
the old red sandstone of the Umted Kingdom is a marine for- 
mation, probably formed in the same ocean as the Devonian, 
The old red of Belgium hes regularly between limefitones with 
Sh xngocephalus Burimt and others with Spirifer disjunclus 
That is certainly a marine formation, and the same mu8t be the 
case with the English old red sandstone 

On the SuLcession ofjke Palaosioic Deposits of South Devon f 
by A, Charopeinownc, M.A , F.G S. — The Great Devon 
limestones, the author concludes, are, as Mr. H, B. Wood- 
ward has said, the highest rocks of South Devon, and the belief 
in a senes of slates and red sandstones overlying them, is a 
fallacy. The beds which do succeed the Umestones are the 
Culm measures fupper carboniferous), and from the field-work 
of Messrs. Woooward and Read there is reason to believe them 
perfectly conformable. In this case the dilTerence between the 
Devonian and carboniferous limestones would be one of life 
distiibution^a geographical, and not a chronological, difference. 
This would probably have been long ago recognised bod the 
chaiactcrisUc ichihyolytes of the old red occurred m the Staddon 
beds. 

JVote on the Carhoniftrous Coast dine of North Comwaii^ by 
S. R. Faltison, F.G.S — The portion of coast desenbed extends 
from near Bade to Boscastle, and belongs to the formation first 
identified by Prof. Sedgwick In connection With the diagnosis 
made at Bideford by him and Sir K. Murchison as culm, or 
lower coal measures Bade lies m or on the centre of the 
formation, The strata have a general northerly dip, and pro- 
ceeding southwards down the coast of course lower beds 
become exposed. The Bude beds conUtin thin films of culm, 
With assoaated plant-remains in a very fragitientniy condition. 
Prof. Morris many years ago in a note published m the Pro^ 
ceedings of the Geological Society of Cornwall, identified some 
of those remains as CaJamiies^ SigiUaria, and AsterobhyllUts. 
Prof. Hull states the number of species in the Norm Devon 
beds, of wh^cb these ore the continuation, at twenty-three, and 
Mr Townshend Hall at twcnly-sui. The Bwle beds are oontJDiied 
by foldings and succesion downwards, but on arriving at St, 
Gennys a system of deep-blue schistose sandstones appear and 
fgnn the base line of the along the remarkable coast landslip 
which extends for two miles. From these dark-blue beds frag- 
ments or nodules containing gonuUttes appear on Jhe 
Then corns lUe-beds extend from Came Beak to* the dlSi 
in the parish of bl. JuUott. They are most abundant at 
the St. Gennys enu of the landslip. Heri^ at a sand-path 
descending to the beach, on the beach, are huge fragmenti of 
fallen rock containing very fine large impressions of plants, 
especially sigillaria. Proceeding towards Boacastla, at the 
gloomy gorge of Pentagion, the soft black shates, ao rfaimc- 
teiiatic oi Boscastle^ form the bulk of the diffs, but below Ihem 
rises a slaty rock once quarried, and in thli I found the usual 
fragmentary plants of the Bade rockB% This, with the 
associated solt bUck bede, U the farewell rock of the 
carbodlferous, for at the diCf, on the south sido of Boscastle, 
slates arise under the black ihalea, which at the lummit contain 
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trioct of crlnoids, and are the commenccfncnt of the Devonian 
■latei, continued hence to Tentageli and well known aa Devonian. 

ThM few fiicti eeem to verily the general conclusion arrived 
at bv former observeiVi and, when more fully investigated and 
the fouila ideniiRed, will help to correlate the carboniferous of 
North Cornwall with the diviiiens now established elsewhere; 
They seem at least to ihow that there are provinces in our local 
geology still holding out temptations of further conquest to the 
geolo^cal explorer. 

Notes on tkt Palaeontology of Plymouth, by R. N. Woilb, 
F.G.S — Thu paper did not enter into any controverted ques- 
tions of stratigraphlcal geolon, but simply noticed the main 
features of the palaeontology of the limestone of Plymouth and 
its associated rocks. The Plymouth rocks were commonly 
dassed as Middle Devonun, and consisted of slates, limestone, 
and slates and sandstones, in order from north to south. The 
northern slate rocks did not locally contain fossils ; but in the 
vicinity of Saltash, &c , they did. The Plymouth limestone 
formed a band nearly half a mile in width and nearly six and a 
half inilcsin length It originated clearly enough in a fringing 
coral reef, and in its origin and constitution was therefore essen* 
tially organic The rocks on the south of the limestone were of 
a more complicated character than those on the north Slates, 
limestones, shales, grits, ash-beds and sandstones, alternated 
with each other in remarkable fashion, while faults and contor- 
tions by no means solved the nddle. These rocks in part were 
Ivgcly rossiliferouB. In the variety of its organic remains the 
Plymouth limestone was not so rich as most of the other chief 
limestone districts of South Devon — Wolborough and Barton, 
for example ; but those that did occur were for the most part 
abundant. The leading pecuUarily was that while at the western 
end of the limestone — mat was to say, at the Dockyard, Mount 
Wue, and at Stonehouse, in the quarry behind St. George's 
Hall, molluscs of various kinds occurred, at times in great pro- 
fusion ; at the eastern end of the limestone— Cattedown, 
Oreston, &c., they were comparatively rare, and over con- 
siderable areas altogelber absent. And in like manner, the 
branching corals were found chiefly at the western end of 
the limestone ; and the genuine reef builders at the eastern. 
There did not appear to be any difficulty, however, m accounting 
for this Molluscs could only find a habitat on the exterior por- 
tions of the reef, and it was evident that the eastern section of 
the limestone more particularly had been subjected to a consider- 
able amount of denudation, and that the outer beds had to a 
large extent been removed Bivalves and univalves were rarely 
associated, but kept to distinct areas, where they someUmes 
occurred m great abundance. The peculiar interest of the 
palseontology of Plymouth consisted in the products of the 
oiiireroua caverns and fissurea at Oreston, the Hoe, and YeaJmp- 
toD, including the bones of the mammoth, hippopotamus (?), 
Rfunoceros tuhorhinui and Uptorhinus, cave bon, cave hvsna, 
cave bear, ancient bear, the lesser bison, long fronted ox, horse, 
asf, &c , and a vertebra of the whale. 

On ths Geologual Significance of the Result of tha Boring at 
Messrs. Meuj^s Brewery, Tottenham Court Road, by R. A. C. 
Godwin- Austen, F.R S — It is now very generally known that 
this undertaking, after passing through a great thickness of 
chalk, met with a Very insignificant representative of the sands 
which underlie the ^alk m the sou in cast of £d gland, and 
thence passed at once into strata which, by characlerutic fossils, 
were Ideobficd as of upper Devonian age. This is just as had 
been anticipated os to the absence of any portion of the oolitic 
series there, ^ and confinned what many years sinoe had been 
supposed to be the subterranean structure of the south of 
Fjiglttnd - indeed, it may be fairly stated that geologists gene- 
rally have been of opinion that a band of palaeozoic rocks, 
extending from Westphalia westwards, passe 1 somewhere 
beneath ue secondary fonnations of the souui-east of England. 

The inhporlanoe ol deteimuilng the course of such palaeozoic 
band wai^ that dong the whole of the exposed part of its course, 
as from Its extreme eastern place to near ValencienneB, it had 
dependeat on it. on the north, the productive coal-measures of 
Wcslphaha, Belgium, and the north of France, From Vslen- 
dennea westwa^s the coal-measures are not exposed at the 
surface, but are reached beneath the chalk formation ; but from 
the undagTound workings at Dousv, Dtfthune, &c., ibe relation 
of the Boveral members of the paleeoEoic senes are known to 
ootrespemd exactly with those where the seiiea is exposed ; as 
U the case also where they are again seen at the suriace in the 

* See "Report of Coal Conimituon,'’ vo1 t , pp, 43i-43i, 


Boulonnais, and at sundry other valleys of elevation along the 
axis of Artois. 

The whole of the coal-measures of Belgium and the north of 
France must be understood os occupying a trough formed out of 
the older members of the great palmozolc senes, and the explana- 
tion given of the preservation of this extended and narrow band 
of coal-growth suriace is that it has resulted from a contraction 
of the earth's crust in a south to north direction, at some time 
Bubsequent to the completion of the palaeozoic senes (coal- 
measures included), whereby along this btie a series of east and 
west undulations were produced. In the deepest or most con- 
siderable of which, portions of the coal-growth surfaces became 
included so as to be preserved during the subsequent periods of 
denudation and remora]. 

From the consideration of the physical features of a line of 
country of elevation and disturbance, which crosses the European 
conilnental area for 300 leases, it was mferred that like rcf^ults 
were due to like causes here , the line of under-ruii of the 
palaeozoic strata was conjecturally earned along by where it has 
just been met with , so it may reasonably be supposed that 
certain other phenomena which m like manner have resulted 
from the same disturbances should also correspond, and serve 
for guidance. 

For the present it has not been ascertained in what duecUon 
the highly-inclined Devonian strata at Tottenham Cuuit Road 
were dipping, a most important point m the considerations 
involved. It may safely be supposed that from their position 
any palaeozoic rocks at such place must be trending cast and we^t 
The occurrence may seem to be an isolated fact, but there are 
other inferenceB which tend to give it importance. 

The 653 feet of chalk strata were horizontal, or with only a 
very slight north dip The Devonian strata gone tlirougli dipped 
uniformly at an angle of 30'’ The section therefore corresponds 
exactly with those of the north of France. 

In Belgium, and the north of France, it is on the south side of 
the pal'cozoic trough that the high jnclines occur, as happens 
along the whole line from Liege to Trelon. On the north the 
beds are flatter and spread out wider. From this it may be 
supposed that it was the north side of the trough which was hit 
upon at Messrs Mcux'f, and that it la a trough at this place 
follows necessarily from the circumstance that the beda so highly 
inclined were as low os the Devonian, 

Bearing in mind that the^ whole of this part of Kurope we arc 
now considering formed part of the area over which the Devonian 
or lower carboniferous senes preceded or was overlaid by the 
upper or true carbomferous formations, and that where one occurs 
the other follows everywhere, the fact of the inclinaliun of the 
beds at Tottenham Court Road involves this, that the higher 
portions must soon follow — the mountain limestone on the Devu- 
nian, and the coal-measures on the mountain limestone, 

This reasoning applies equally whether the Devonian strata at 
Tottenham Court Road may be dipping north or south, but thus 
mucJi has been ascertained, that London just overlies the edge of 
a great coal-fleld, and the probability is that the coal held lieii 
lo the north. 

What seems to suggest that the coal in this direction may have 
considerable extension u derived partly from a study of the 
geological features of our own island, and partly from what u 
the case in Belgium. It is dependent on what was the original 
form and extent of the coal-growth surface, and on the places at 
which the greatest amount of contraction and subsequent denu- 
dation of l£e suriace took place. 

Mr. Whitaker described the deep borings around London, and 
gave an account of the strata traversed by them. He suggeaLed 
that some of Ibem should be continued deeper, aud thought that 
in place of a "Sussex boring" or a "Kentish boring" they 
ought to have a general scheme for investigating the range uf 
tlie palieozoic ro^s. Mr. Lebour suggested that under London 
(aa often occurs in Belgium) the rocks might possibly be inverted 
or reversed by oblique faults, so that Devonian rocks under 
certain circumstances might overlie the coal-measures. Mr. 
Topley, In raplyj defended the past action of the Sab-Wealdcii 
Committee. 

On a New Method for Studying the Optical Char cuter s of 
Minerals, by H. C. Sorby, F R S — The author first described 
the principles on which this method depended, and showed that 
the great difference between the appearance seen wiUi the naked 
eye and ^e microscope is due to the object-glass being able to 
collect divergent rays. In looking with a low magnifying power 
at a small circular hole Veen through a section of a cry 8 ta 4 very 
dlflcrent phenomena present themMlvcsi according to its optical 
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chanctera. If it has qo double rcfractioiii only one well-dcBited 
drcalar hole can be aeen. If the mineral posaeiB doable refrac- 
tion and only one optic axis, like calcite, tvro images of the hole 
are aeen. If Ihe section be cat perpendicular to the axis, 
two circular holes are seen directly supeiimposed, but at two 
different foci. If the section be In the plane of cleavage, two 
widely-divided images are visible, the one due to the ordinary 
ray being circular, and the other, due to the extraordinary ray 
being distorted and drawn out in two opposite planes at two 
different foci. When the section is cut jpaiallel to the axii, this 
image due to the extraordinary ray is stul more elongated, but 
the Images are directly superimposed. We thus at (uice learn 
that the mineral has double refraction, has an optic axis, and also 
what is the direction in winch the section is cut. In the case of 
crystals like Arragonite, which haye two optic axes, there 11 no 
ordinary ray, and at the focal points we see the circular hole 
drawn out in opposite planes into crosses. The character of these 
crosses depends upon the direction of the section, but the fact 
of the crosses being seen at once proves that the mineral has two 
optic axes Some facts are better observed If, instead of a cir- 
cular hole, we examine through the crystalline plate a grating 
with two «iystems of lines at right angles to one another We 
then obtain what the author calls unifocal or bifocal images, 
according to the systems of crystallisation. Crystals without 
double refraction have only one unifocal image ; crystals having 
one optic axis have one unifocal and one bifocal image , whereas 
crystals having two optic axes give two bifocal images The 
dchnilion of unifocal images is independent of the position of 
the lines whereas in the ca^e of bifocal images the lines are 
distinctly visible only when they are parallel or perpendicular to 
a particular axis of the crystal, and, spread out, become obscure 
and disappear when rotated to a different azimuth. 

The above-named general characters differ so much in dif- 
ferent minerals, that they furnish a most valuable means for their 
identification. 

On the Great Flat Lode" South of Rrdruth and Camborne^ 
by C. Le Neve P^oster, D.A., D. Sc. — In this paper the author 
described an important tin lode which is wrought in various 
places for a distance of three and a half miles In some places 
It occurs, for instance at Wheal Uny, at the junction of the 
clayslate (killas) and granite, but in other mines It lies enlirely 
in granite. 

Its characteristics are ' — 

I. A leader of true fissure vein, generally only a few inches 
wide, and filled with clay, fragments of the inclosing recks, and 
lin or copper ores, dipping 30” to 50'' S., and striking from 20° 
to 45“ N or E. (true) 

2 The Ude^ from four to fifteen feet wide, on one or both sides 
of the leader, consisting mainly of schorl-rock, containing grains 
and veins of Lin ore It yields from I to 3 per cent, tin ore. 

3 A £tr/r/, or non-stanmferous or slightly stanniferous 
schorl-ruck, heparatmg the lode from the killas or granite. 

4 Absence of any wall or plane of separation between the 
lode and capel, or between the capel and granite The author 
said that all the appearances pointed to the fact that the lode 
and capel are merely altered granUe. In confirmation of this vew 
he explained that he had found cavities In the lode reiembling 
felspar crystals in shape, and probably left by its removal, 
furthermore the microscopic examination of the capel showf 
apparently pseudomorphs of quartz after felspar. 

If It is admitted that the mois of the " Great Flat Lode/' and 
its capels are altered rocks once containing felspar, we are driven 
to conclude that that rock must once hare been granite, because 
of the gradu'il passage of the capel into granite Supposing 
this view to be correct, we must adopt a similar explanation 
in the case of many of the important tin lodes in Cornwall 

The author ventured the opinion that half the tin ore obtained 
in Cornwall is now derived from altered gramte. 

On some Tin Mines m the Parish of Wendron^ Cornwall^ by 
C. Le Neve Foster, B A., D Sc. — The author described the tin 
deposits of the followhtg mines |—BBlinynheer,the Lovell, and 
South W'endion, The author supposes that the tinny rock is an 
altered granite, and he brings forward in support of his argument 
the fact ihat pseudomorphs of quartz and of gilbertite after ortho- 
clase, are found in the stuff from the Lovell, and that there is a 
gradual passage from the tm rode into gramte. 

On some of the Stochworhs of Cormvail, by C. Le Neve 
Foster, B.A , D Sc —The author divided the tin stockworks into 
three dasses according as they &ccur in kilias gramte or elvan, 
and then described the mode of occurrence of tin ore at^some ctf 
the most important 


The Carboniferous Limestone and Millstone Grit in the Country 
around Llangollen^ by G. H, Morton. — The author described 
the carboniferous limestone exposed in the Eglwyseg ridge near 
Llangollen, North Wales. He stated that the finest section is 
exposed at the Ty-nant ravine on the bed of Cefn-y Fedw, and 
that the country around must be considered as the typical area 
of the lower carboniferous senes of North Wales. The mUlstcme 
grit or Cefn-y-Fedw sandstone, which reposes on the limestone 
m the same district, was also described The following tabula- 
tion explains the successioo and thickness of the entire scries i— 
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Tabular View of the Carboniferous Limestone and Cefri-y-Fidia 
Sandstone in the Country at ound Llangollen. 

feet 

Aqueduct grit or upper | 
sandstone and conglo- 
I merate 
] Upper shale 
I Dee Bridge sandstone 
Cefn-y-Fcdw Lower shale with fire clay I 
sandstone and bands of limestone. | 

I Middle sandstone 
I Cherty shale 
Lower sandstone and con- | 
glomerate 
Sandy limeatonc 


I Upper grey limestone 
,, white „ 

Lower 

,, brown ,, 


Upper Cefn- 
y-Fcdw, Dee 
/w . Bridge, or 
30 milUtoDc grit 
30 J aeries. 


18 

200 

50 

250 

75 

300 

300 

120 

480 


Middle and 
lower Cefn-y- 
Fedw or 
Yoredale 
series. 


Upper car- 
boniferous 
limestone. 

Txkwer do. 


1923 


Upper old red sandstone ^ 300 

The following table shov/s the gradual attenuation of the 
carboniferous limestone towards the aouth-eaet. 


AttenuaiioH of the Carboniferous Limestone, 

Subd>v..,on Tynan., Tr.™.' F™" 

Upper grey limestone, 300 
„ while ,, 300 

Lower ,, ,, 120 

,, brown ,, 480 

1200 

This section shows how the limestone diminishes in Ihichness 
with the nse of the Wen lock shale towards the south-east. 
Between the Ty-nant ravine and Tan-y-Castell it has thinned out 
200 feet, and at Fron-y-Cysyllte, four miles from the former 
place, the attenuation is not less than 900 feet. 

‘The list of fossils collected bv ihe author contained seventy- 
seven species Of these fifiy-eight occur in the upper grey lime- 
stone and only eighteen in the lower brown limestone. If the 
carboniferous limestone is simply divided into upper and lower 
limestone, thirty-eight species are peculiar to the two upper sub- 
divisions and nineteen to the two lower subdivisions — twenty 
species being comrjon to both. However, tho species are by no 
means confined to the subdivisions in which they are found near 
Llangollen, for they occur at different horizons in other distncls. 
On the Occurrence of Branchipus or Chirocephalus in a Fossil 
State in the Upper Part of the Fluvio- Marine Senes {Middle 
Foeeue)f at Gurnet and Thorness Bays, near Cowes, Isle of IVighit 
by Henry Woodward, F.R.S — Mr. Woodward referr^ to the 
great interest surroun^ng the geolo^ of the Isle of Wight from 
the labours of Ibbetson, Forbes, Mantell, Frestwicb, Brlsthw, 
and many others, and the rich fauna contained in its strata, 
much of which still remains to be described, although the strati- 
graphical geology has been well worked out by the officers of 
die Geological Surrey. Mr. Woodward caWid attention to a 
thin band of freshwater limestone occurring [at the base of the 
cliff, belonging to the Bembridge senes, from two to twelve 
Inches thick, which at places is full of remains of plants and 
insects. Dyttscus, Curcuho, Formica, dec., and what is most 
remarkable, the diaphanous bodies of a sm^ phyUopod cnuln^ 
cean, without a hard shellv covenng. This lUUe crustaceu is 
closdy related to the ** Brine- shrimp " {Ariemia saliua), so 


JOO 

250 

66 > 

88 > 

250 

140 

99 

27 * 

'ii 

360 

100“ 

104 

■ » 

Jl 

1025 

607 

295 ' 

”5 


' Upper portioiii been daiuded. 

' * Repooa on the Wenlodr shale. 

B Bose DOl aacarraiiwd whh certainty 
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&bimd&iktlik the brind-puM et Lyi&mBton tt the preecnt day, 
Branckipuj^ or Chiroe^haJus, la a f^hwater cmstacean found 
living ill ponds in Devonshire and KenL Iti preservation Is due 
to the admirable nature of the fine arElllaceo-calcareoui rock, 
In which It has been entombed In such numbers, the delicate 
outline of Its gill-feet being etained with iron, so as to be as well 
shown as in a photograph. 


SECTION G. — Mechanical Science. 

On Compound Turhinet^ by Prof. Reynolds — The combina- 
tion of centrifugal pumps not having hitherto produced the 
anticipated results, the author had endeavoured to discover the 
cause of the apparent anoniBly, being satisfied that theoretically 
the increase in the number of pumps should produce a propor- 
tionate increase m the quantity of water rais^. Fropeily con- 
necting his pumps, the result was as theory had justified him in 
expecting ; and the reason why others had faHed to attain the 
same end was that the supply of water had not been adequate, 
and air had got in instead of water. 

On tht D^erenct of the Steering of Stennicrs with the Screw 
reversed when under Full Way\ and when Moving Slowly, by 
Prof. Osborne Reynolds — Referring to the Report on this sub- 
ject the author ■^aid the fact that the results which had been 
established by the Commiitce were so little known to pilots anrl 
■eamen, besides being likely to excite surprise, would lend to 
cast a certain amount of discredit, if not on the truth of the 
results themselves, at least on their importance, It seemed as 
if nautical men must have formed their opinions from experience, 
and such was the faith of the English people m the practical 
that U was very difhcult indeed for them to believe that a few 
landsmen, calling themselves scientific, could teach sailors how 
to steer ships. So strong was this feeling that it was to col- 
lisions they must look m the hope of preventing collisions This 
sounded like a bull, but it was perrectly true, for nothing but 
disasters would awake our rulers to the idea that something was 
wrong Fortunately, or uDfortunately, such disasters were not 
wanting. There were the cases of the Vtlle du Havre and the 
Loch Fain, in which the coUislanB were undoubtedly due to the 
fileamers having turned in the opposite direction to that intended, 
These and other disasters furnish evidence enough of the mistakes 
which had been perpetrated, and of the importance as well as 
the truth of the result*: the Committee haa establbhed lie 
fancied that the ignorance which existed was due to the fact that 
few seaman had turned a ship under full way with the screw 
reversed, and contented Ihemielvea by arguing as to what must 
happen in such a case from their experience in manceuvring their 
ships iSrhen moving slowly. Of such manceuvres they bad had 
abundance, but as soon aj they got beyond their experience, they 
adopted the seemingly obvious, but entirely erroneous opinion 
that the way of the ship would cause the rudder to act as if she 
was going ahead In spite of the screw being reversed, He felt 
rtrongly that in speaking thus In a town like Plymouth he ran 
the risk of being looked upon as impertinent. If he were wrong 
he was impertinent, and no one would feel it more than he 
ihould It was not a pleasant (ask to point out imperfections, 
however accidental they might be Even if one saw the wheel 
coming off an omnibus, all the thanks he was likely to get for 
pointing It out to the conductor was to be asked if he could not 
tell him Bomething he dldn^t know. Of course they must learn 
as they went on, and all he, with deference, asked of seamen 
was to try the expenmeuts for themselves, and then aid the 
Committee in bringing facts under the notice of the Legislature. 
Their own Interests demanded this, for as things now were great 
injustice might be done to the captain who m a case of emergency 
adopted the veir best coarse to save his ship, 

Mr. William Froude thought the question which Prof. Reynolds 
had BO ably dealt with of immense importance, and deserving 
minute consideration. Having himself nad some experience of 
small steam launches, he had been aurprised at ihe effect pro- 
duced by the working of the screw, so that he concurred with 
the conduiion at which Prof. Reynolds individually, and the 
Committee collectively, had arrived. If sailors would occasion- 
ally listen to the advice of outsiders, it would do them no harm. 
Ignorance as to the effect of reversing the screw upon the way 
o? a ship would often lead a captain into danger which might be 
avoi^d. 

Sir William Thomson urged that the Comniktee ihould be 
reappointed^ so that the Admiralty might have another oppor- 
tunity of confirming or tefutmg the ooncluslcmi. This wai 


undoubtedly nothing less than a national imeation, for the Con- 
flict now gring on bkween Ruaala and Turkey proved that Alii 
In manoeuvring was of vital Importance In torpMo warfare. Id 
olden dmea the glory of England was maintained by the facility 
with which her ships were manceuvred, our navy being a match 
against the navies of all the world in this reapect, and he hoped 
nothing would occur to destroy that pre-eminence. 

On the Resistance of Ships, by Mr, William Froude, F.U. S. — 
The object of the paper was to show the'effect produced on the 
resistance to a ship's motion by the lengthening or shortening of 
the flat middle body between the bow and stem. The results 
were based upon experiments made at Chelston Cross with 
models having the same ends, but different lengths of parallel 
bo ly inserted amidships By separating the effect of the fric- 
tional skin resistance, which was proportional to ihe wetted 
surface, he proved that the increase or diminution of the power 
required to propel a ship. In consequence of the alteration of the 
length of the parallel body, depended very largely on the coin- 
cidence, or want of coincidence, of the wave creitB travelling 
alongside the ship with the points at which the reduction of 
breadth by the fine lines began When this diminution coincideil 
with a wave cre*t there was no loss, but rather a gam of speed ; 
while when it coincide 1 with a wave hollow the loss of speed, or 
increase of resistance, was considerable 

The Rlei^ated Raihvayof Nciu by Capt. Douglas Gallon 

— The first portion of this railroad was compleled for steam- 
IracUon at the beginning of 1B72, and was originally constructed 
for a rope railway, which did not prove successful. This section 
consisted of single Phccnix " columns, nine inches in diameter, 
spaced from 26 to 30-^ feet anart along the axis of the roadway, 
and carrying two pairs of roti [cil deck or "I** beams of shallow 
depth, one pair under each rail. This structure was originally 
deficient both in vertical and lateral kiflneis. The deflections 
of the girders were too great, and the oscillations of the columns 
too large. In the next alteration the columns consisted of clusters of 
round solid wrought iron bears, four and a quarter inches diameter, 
grouped by tivo and by four, braced together so as to form a 
single support, and carrying rolled channel bearers, two under 
each rail. The bars were bent so as to branch like a V at the 
top, the columns composed of two burs forming a bracketed 
support under the beams, and those composed of four bars giving 
longitudinal stability to the structure Although imperfect and. 
needlessly expensive, this style of column might be considered 
the parent of all subsequent improvements, and to have furnisherl 
a valuable hint for future designs The line was single with 
sidings to allow trains to pass Its length, including the sidings, 
was 7i mdcs, but it was now proposed to double the line 
througnout and extend it. The atmospheric brake, which was 
In use upon all Inins on the line, placed them entirely under the 
control of the engineman, and was so effective that a tram 
moving at a maximum speed could be brought to a full stop m a 
distance barely exceeding its length. The cost of this elevated 
railway for a double line was rslimated at about 55,6oof. It 
was simple in construction, and did not much interfere with 
street traffic in erection ; it was very economical as compared 
with underground railways ; it was pleasant to travel on ; and it 
was comparatively free from risks ot accident from collision , it 
was easy of access ; the form of locomotive adopted was free 
from objection, as it was comparalively noiseless and did not 
appear to fxighten horses when passing above them, and on the 
whole was more free from objection than any other form of road 
for rapid transit in towns. 

Mr. G. Stephenson followed with a similar paper On a New 
Safety Suspension Tramway or Light Radway, 

The Importance oj giving a DisHneitve Character to the Needles 
Light, by Sir Wm. Thomson, F.R.S, — He urged the necessity 
of giving a distinctive character to difletent classes of lighthouses, 
referring more particularly to the Needles light, lie contended 
that the period of no revolving light ought to be more than half 
a minute^ and stated that the three miimtes revolving lights on 
the Irish coast had been done away with, and periodfl of a 
minute and half a minute 'sabstituted. To every fixed light a 
distinctive character ihould be given. Nine- tenths of our Jight- 
Jiouses had fixed lights, whwK had the advantage of being 
continuously visible, but lost the advantage of the great 
mtensity of the revolving light. The distinctive character mich 
heJttggetted should be given to the Needles and umilar Hot- 
houses was oLmdor to the signals invented by CapL Colomb, out 
instead of short and long flashes, he proposed to substitute short 
and long eclipses. 
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Sir Wm, Thomsqn read a paper On an Tmprmjed Method of 
Rieoriin^ iht Dspth in Flying Soundings^ hy lubstituUn^ 
Chromaif of Sitvtr laid on by Aloumm imUad of Green Vilrtol 
So/niion, 

On the Eddystont Ugkthouse^ by J. N. Douglas —He stated 
that the rock upon which this lighihouse was buiJt had 
been so undennln^ by the sea that it had been determined to 
build another of larger difnensionB at a distance of 120 feet from 
the present stmeture. He expressed a hope, however, that if 
Smea ton's wonderful handiwork were taken down, it would be 
considered worthy of an" Iher site on English sod. 

On Recent Expert mnds m TeUphoves, by Prof Graham Btl), 
of Boston, — He stated at the outset that after I he lecture 
delivered by Mr. Preece it would be scarcely necessary for him 
to put before them a description of the ccnstruction and the 
operation of the telephone in its present form, but he thought it 
would be interesting if he took up the subject m another light, 
and showed them the evolution of the telephone, and described 
to them the process by which the instrument had been brought 
up to its present state Having alluded to the fact that It was 
now some years since hia attention was first directed to the 
form of the vibrations cf the air during the production of speech, 
and having pointed out that he was not aware how the idea of 
using electricity as a means of conveying thes>e vibrations from 
one place to another suggested itself to him, Mr Bell gave an 
interesting account of the time and labour which hr, assisted by 
Dr Clarence, J. Blake, Prof. Pearce, and other fnenda on the 
other side of the Atlantic, had devoted in endeavouring to dis- 
cover some means by which the sound of the human voice could 
be successfully conveyed to whatever place was desired He 
gradually traced the progress of these researches, and enumerated 
the dilTerent forma of instruments which had been invented for 
the purpose of accomplishing the object desired, several of which 
instruments he exhibited, at the same lime explaining that expe- 
riments were still being made in Boston with a view to further 
imprewements in, and m the further development of, the telephone. 
He confessed that be did not yet know which was the best form I 
of Instrument that could be used, reminded his audience that he 
did not bring the invention before them aa a perfected one, that 
it was atill in embryo, but expressed a hope that at the next 
meeting of the British Association he might have the opportunity 
of producing before them still more perfect forms of the instru- 
ment Prof. Bell then announced that he had brought wiih 
him hiB telephonic organ, and that he should presently attempt 
to produce a Utile "bad" music for the benefit of the Asso- 
ciation. This organ, he explained, resembled a harmonium or 
parlour ornn. The reeds were all connected with a battery, and 
in front of each reed there was a litile screw with a platinum 
point. When the instrument was blown the reeds vibrated 
against the screws, which were all connected with a telegraph 
wire, which had been brought into that room, and contact being 
made, the music was thus convened. He also explained that the 
organ was In the Guildhall, and that telegraphic comrauni cal 1011 
had been mode between that building and the Post-office, and 
between the latter place and the room In which they were then 
assembled. Experiments with the instrament were then pro- 
ceeded with, the telegraph wire being attached by Mr Preece to 
a telephone with a powerful batte^ and with a somewhat capa- 
cious "mouth." Hams, Mr Preece's assistant, who was 
atationed at the Post-office, was then communicated with by that 
gentleman, and told to request the organist to " strike up," and 
almost immediately the audience were astounded by hearing with 

P erfect distlnctnesf the weU-hnown air, " God save the Queen." 

he onanist was then ordered, through Harris, to play some- 
thing with chords," and again the sounds of music were clearly 
heard, although this time the tune could not be recognised. 
Another instrument without a battery, was then connected with 
the wire, but as Mr.^ Bell had prophesied, the sounds of music 
conveyed to the audience by means of this instrument were very 
faint, Ming audible only' to those at the top of the room. The 
first instrument was now again used, Harris being requested by 
the professor to sing as loudly as possible. In a second or 
two the favourite song Auld Long Syne " was heard with 
remarkaUfl clearness, utbongh many of the notes were somewhat 
!*Jtaky.*' Harris next read a newspaper paragraph, and 
although the sound of his voice was distinctly heard, no one was 
able to asoertaln the subject of what he Was readings Profi Bell 
eiplained the reason of this, and duformeri the audience that the 
louder the voice was at the trassmilting cnd'ihe more indistinctly 
it was heard at the other end. 
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THE FRENCH ASSOCIATION AT HA VRE 

'^HE French Association commenced ita Session this year at 
Havre on August 23. M. Broca, the well-known anthro- 
pologist, IS president this year, and afbr a few remarks on the 
rapid and steady progress of the Association, he announced as 
the subject of his presidential address, “The Fossil Human 
Races of Western Europe " 

M Broca spoke of the antiquity of hiatoncal nations, ihowiog 
that It has been very much exaggerated, mainly by the natfons 
themselves, and that even in the case of Egypt the historical 
epoch cannot be pushed back beyond 6,oco or 7,000 ) eanSi M, 
Broca then ahnued that up to a very late period man’s advent on 
the earth was universally accepted as very recent, long posterior 
to the last geological phenomena which have modified the con- 
ditions of li'^e and produced changes in climate, and with these 
in the flora and fauna. The president then gave a brief sketch 
of the change of opinion which has taken place dunng the past 
thirty or forty years, on the question of the antiquity of man ; 
pointed out with what incredulity the accounts of the first findi 
of human remains under conditions showing their antiquity were 
received, and that it was only after long years of labour, 1840 to 
1858, that Boucher de Perthes at last managed to obtain a 
serious heanng for the argument in favour of the genuineness of 
his discoveries and of the antiquity of man. The English pale- 
ontologist, Falconer, went to Abbeville, in 1858, in order to 
examine at once the beds explored by Perthes, and the rich 
collection of cut dints and bones which had been exhumed 
M. Broca refers also to the early work in the same direction 
of Prestwich, Evans, Flower, and Eyell, stimulated by 
whose example, French men of science at last came for- 
ward in earnest to examine for themselves. The French 
Anthropological Society took the matter up, and the prudent 
and straightforward Isidore Geoffioy St Hilaire at last declared 
that the last objections to the antiquity of man bad vanished. 
Fossil man bad proved his right to be received on the platform 
of positive science. The year 1859, which saw the doctrine of 
the antiquity of man make its way into science with irresistible 
force, was the beginning of one of the most fruitful of eras. 
New and boundless hon/ons were opened to the view of men of 
science , over all Europe geologist^, archsologiats, anthropolo- 
gist*!, set themselves to work wnh astonishing activity. Only 
eighteen years have passed since then, and never, perhaps, in 
any past time, have we seen so rich a harvest, 

Boucher de Perthes raised only a corner of the veil which 
conceals early humanity lie proved that man lived during all 
the quaternary epoch, that he was the contemporary of the 
reindeer and uiher animals which have since migrated, of the 
mammoth, and other extinct animals But was this all ? and Is 
humanity not older still? This latter question, still more grave 
than the former, was soon asked; more grave, for the 'duration 
of each of the three periods of the tertiary epoch was incom- 
parably longer than tM quaternary epoch. But M Broca did 
not intend to discuss the researches concerning tertiary man ; the 
discovenes made by M Desnoyers at SL Prest, near Chartres, 
and by Prof Capellini in severol tertiary bed ^ of Tuscany, tend 
to establish the existence of man during the pliocene period ; 
those of the Abbe Bourgeois m the commune Thenay ^Loir- 
et-Clier) carry back even to the miocene, / ? , to the middle- 
tertiary, the existence of an intelligent being who knew hew 
to cut Hinr, and who could be nothing else than man But these 
facts, although collected by thoroughly competent observers, and 
although accepted after keen discussion by many eminent s(cvaHte\ 
are not yet sufficiently numerous nor incontestable 10 con<!titute 
a definitive proof. Tertiary man is not yet on the platform of 
science , he holds the place occupied by quaternary man twenty 
years ago Will it be given to another Boucher de Perthes to 
demonstrate with irresisbble evidence the existence of tertiary 
man ? That is the secret of the future. 

Afrer referring to the vast amount of evidenoe for qaatemary 
man obtained both ifi the Old and Now World, M. Broca said 
that he is better known now than many peoples mentioned in 
history. We know enough to establish with oertaiaty the multi-* 
plLcity and the great diversity of quaternary races, and althoufk 
the regions hitherto explored include only Western and a port 
of Central Europe, we can now, on this little oomer of the ^obe, 
recognise and distinguish at least three fossil human tscea con- 
nected with two essentially different types. The two types arc 
the dolichocephalic and the brachycepnolic — the long-hmidi and 
the short or round heads Between tnese are the mcsatocephalic 
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By dividLiig Ihe one diameter of the head by the other we obtain 
what ii known ai the cephalic index The dolichoccphnUc are 
those whose cephalic index is less than { or 77 7 to 100 ; the 
brachycephalic are those whose index is greater than the fraction 
I- or So to 100 , the index of the mesatocephalic is between the 
iwo But the vanations of the cephalic index are eo extended 
that it appears useful to dutm^lsh two degrees in the doLichc- 
cephalic type ; the dolichocephalic properly so called are those 
whose index descends below 75 to lOOj the index of the sub- 
dolichocephahc being above that limit. So among the brachy- 
cephalic, we diiUnguisU these properly so called from the sub- 
brachyccphalic, according as the index is above or below the 
fraction f or 83*3 to 100 In consequence of many mixtures of 
races which have been produced before or during the histone 
period, these diverse cranial forms exist to-day with a varying 
degree of frequency among all the populations of Europe. We 
may conclude with certainty that the peoples of Europe are the 
issue of several races characterised by very different cranial forms 
After referring to the simple theory of Retzius, M. Broca said 
that tbe diversity of the races of Europe does not date from the 
almost recent era of the Asiatic invaaions ; it does not date from 
that long period of polished stone which preceded the introduc- 
tion of metals, and which succeeded the age of the reindeer ; it 
goes back to quaternary times. More, [he dolichocephalic type, 
far from being the latest comer among us, is the most ancient of 
all ; the migrations and the mixture of races, far from develop- 
ing it, have only attenuated it , and these brachycephalics, who 
were formerly considered an autochthenous race, conquered and 
dispossessed by stronger and more civilised races, have been, on 
tho contrary, foreign invaders, whose slow and progressive immi- 
gration modified in a manner as profound as durable the 
ethnolc^ of Western Europe They only appeared in the later 
tunes of the quaternary epoch Before them two other races of 
dolichocephalic type had successively occupied the ground. M. 
Broca then proceeded to describe the chief distinctive charac- 
teristics of these three races, discovered by science after so many 
ages of oblivion. Names have been given to these three races 
after the places where their remains have been found, viz , 
Cansiadt, Cromagnon, and Kurfooz 
The race of Canstadt is the oldest Its remains were ex- 
hureed 10 long ago as 1700 by Duke Eberhard, of Wurtemberg, 
at Canstadt, near Stuttgsrd These remains were found m the 
Wurtemberv collections only in 1835 by FreJ Joegcr, who 
recognised their importance But the Canstadt cranium lias not 
been universally accepted as genuine. Six or seven otlitr 
incomplete crania, some fragments of jaws and long bones, are 
all that have hitherto been found of the Canstadt race. To 
these belong the Neanderthal skull and the lower jaw, found 
by M. Dupont in 1865 m the Naulette Cavern, m the valley of 
the Lease, Belgium. The jaw has some very peculiar charac- 
teristics, and the Neanderthal skull recalls the mrm of that of the 
anthropoid apes. The Canstadt race seems to have been robust, 
of short stature, probably not exceeding from i 68 m to i 70 m. 
The crania, though incomplete, show that the Canstadt race 
was " dohchoplatycephahc,’' i e , long-headed, but with the top 
of the head much flattened The marked dolichocephaly of the 
Cansiadt race is to be found now only among the Australian 
and the Esquimaux. The platycephaly was due greatly to the 
obhquity of the forehead, which rapidly retreated. Although 
the occipital region was also prominent, yet the cranial capaciiy 
was small, and appears to have been smaller than that of the 
Hottentots and Australians. Other charac tens lies of inferionty 
were the prominence of the incisors, the great size of the jaws, 
the total absence of chin, and the total absence of rhe alveolar 
arch. If the skull found in the Forbes Quarry at Gibraltar be 
of the Canstadt type, as M Broca is inclined to think, it shows 
still more marked charactensLics of inferiority. The Cacstadt 
race, he concludes, was certainly very savage, more savage than 
any existing race ; its instruments were of the nideat kind, and it 
had to cany on a painful struggle for existence with the powerful 
mammila that then disputed the ground ^Ih them Nevertheless 
Its geographical extension was very great ; It is found at Briix, in 
Bohemia ; at Canstadt, in Wilrtemberg ; at Neanderthal, in 
the Rhine proylnon ; Naoletie, m Belgium ; Eguisheim, in 
Alsace, at Paris, Arcy-eur-Cure, in Vonne, Mount Denise, in 
Haute- Loire, Olmo near Arezzo, Tuscany, and probably at 
Gibr^tar. In Central and West^ Europe then it maintained 
Its place from the beginning to tho middle of the quaternary 
epoch, when appeared another stronger and more perfect race 
which took the place of the former only probably after having 
nearly exterminated it. 


This second fossil race was that of Cromagnon. It takes Its 
name from a cave dLSCovered m 1S68, near the village of Eyzlei, 
in the valley of the Vi^zire, Dordogne. This race, now repre- 
sented by a score of crani.a, some almost complete skeletons, and 
a large number of bones, is comparatively vi cll known. Though 
dolichocephalic like the Canstadt race, it otherwise diflers com- 
pletely from It, Its mean height was i 78 m., and one skeleton 
measures i 85. Its crania was equal if not saperLor to that of 
modem Parisians , forehead straight and high ; vertical diameter 
well developed, and the cranial arch elevated ; chin pronounced, 
and lower incisors vertical. The type as a whole approaches 
the Caucasiin, though the upper incisors project somewhat, and 
the cheek-bones are nigh Tne Cromagnon race is also charac- 
terised by its peculiar bones, its elaslic-like femur, its platycnemic 
tibia, its channelled fibula, its arched cubitus , these characteristics, 
found now only in scattered Individuals and much subdued, arc 
normal lu the Cromagnon race, and distinguish it from all 
mo 1 cm races With regard to the great capacity of the Cro- 
magnon skull it should be remembered that among them the 
weak 111 intellect as in body would not survive as they do with 
u; , still it shows a highly intellectual race, as is evidenced 
besides by the highly finish^ remains of their work which have 
been found. This race did not extend so far east as that of 
Canstadt. It has been found in Italy and probably in Britain; 
lint It occupied especially France and Belgium. Its chronology 
Lo.ncides almost with the second half of the quaternary epoch, 
the age of the reindeer being that of its greatest prosperity. Its 
decline came with the departure of that ammal Still the race 
survived in some parts, and mixed with new races, and they 
have left behind them a lasting anthropological characteristic , 
even now their peculiarities occasionally appear in obedience to 
the liw of atavism 

The Cromagnon race takes in down to the neolithic period ; 
the Furfooz race leads us back to the reindeer. The latter race 
was discovered in 1S66 and 1S67, by M, Dupont, in several 
caverns on the right bank of the Lcsse, near the village of Furfooz, 
Belgium Crania, bones, and cave-dwelhngs have furmsbed 
materials for its study. The height of the Furfooz race was only 
1 53m. to I 6201 , and descends even to the level of the Lapps. 
The bones are exactly similar to our own. Its only peculiarity 
was ihe elbow perforation of the humerus, which, however, can- 
not be regarded ns any mark of inferinrity With this race 
appears for the first time a rounded cranial type, which is not 
yer true brachyceplmly, but which announces the arrival of the 
hracliyccphahcs. The cramum as a whole is small, especially in 
il«» anterior parts ; the forelieod is narrow, low, and retreating, 
ibe vault little elevated, thus pl.acing the race below that of 
Cromagnon, and nearer that of Canstadt. The face is smaller 
than the Cromagnon one, check-bones less prominent, the orbits 
narrower and higher, the nasal opening less extended compared 
to its breadth, the lower jaws smaller and thinner The Furfooz 
r-ice amved m Belgium only at the end of the reindeer age. 
1 hey lived in caverns and by the chase, but were inferior to Hie 
Cromognons, their art and their weapons and implements being 
of a much ruder type. But they manufactured pottery, which 
is not found among the remains of the Cromagnon race, 
and which would indicate a date a little before the epoch of 
pjlished stone. This race was mcsatocephilic or subdolicho- 
cephalic, and while they lived in Belgium, the true brachy- 
cepholics. With indices of eighty-three, eigh^-fivc, and beyond, 
entered France by the eastern frontier Their remains have 
been found at Solutre, in the Mdconnais. The discovery made 
in ihe loess at Nagy- Safi, neir Gran, in Hungary, proves that 
the true brachycephalics lived on the Danube at the height of 
the quatemaiy epoch Their immigration, however, belongs to 
subsequent geological periods belonging to the present geological 
epoch, and therefore not entering into M, Broca’s subject ; they 
may possibly have been modifications of the Furfooz race, by 
crossing and olherwiEe. 

It is the problem of anthropologists to unravel these difleient 
elements as they appear in modem European races ; and alto- 
gether we have no reason to be ashamed of our remote ancestors. 

The Mayor of Havre followed M. Broca with a few warm 
words of welcome, when M. Deherain, the general secretare, 
gave a sketch of (ht work of the Association in 1876, M. G. 
Masson, the treasurer, made a statement as to the fundi of the 
Association For the past year its income has been 48,764 francs, 
and Its expenditure 44,181 francs, of which 6,361 franca were 
given ai grants for research. The capital of the Association at 
the end of 1S76 was 210,307 francs. 

The bod weather, oifr correspondent writes, has told upon the 
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guccoi of Che wfooa pKConloiu omiUscd. The uacerUinCy of 1 
public afbln, moreoTor, hu cciiBea the French papers to give | 
the molt meagre repoita of the proceedings ; indeed only the 
titles of a number of cornmnnicadoni are given without any 
attem^ at a reOort. 

On Friday M. Fremy wai elected president for 1878 by a full 
home, and almost unanimously. The place of the next meeting 
will be Paris in all probability. Consequently an opportunity 
will be afforded to Influential members of the French Institute 
to give a new impulse to the onmnlsatlon 0/ the French Auocia- 
lionj and to remodel it more rally according to the pattern of its 
English sister. 

A number of members of the British Association arrived at 
Havre at the beginning of the session, Including Dr. Huggins, 
Prof. Sylvester, Messrs. Glaisher, sen. and jun It has been 
regretm that no formal delegation from France was sent to 
Plymouth, as contemplated, and that no direct request was sent 
to Mr. Bell to bring over his wonderful telephone. 

A committee was appointed at Clermont-Ferrand to report on 
the position of French meteorology. A report was drawn up 
pointing out the necessity of memoriallBing the French Govern- 
ment to estabUsh a special meteorological institute. The report 
was not adopted by the Meteorological Section, and a new 
report will be drawn up, and was to be proposed on Monday. 
But the discussion will offer little interest, owing to the absence 
of the leading French meteorologists. 

The mathematical and . astronomical section has been well 
attended under the presidency of Professors Catalon (Lic^ge Uni- 
versity) and Sylvester, the former being acting president and the 
second honorary. 

The Geological Society of Normandy has organised an exhi- 
bition of Local geology in the old Palais de Justice, which may 
be considered as a model of care, order, and completeness. A 
humber of large oil pictures have been executed to show the 
different stages of the evolution of life before the appeamnee of 
man on ear^, from the age of coal-measures. 

M Gabnel de Mortillet, general secretary to the section of 
anthropology of the International Exhibition, has delivered a 
lecture on the organisation of that sectioiL The Trocadero 
Palace will be devoted entirely to "llistoire de rHornme." 
One of the aisles will be devoted to the ethni^rephy of Iinog 
savage nations, and will be considered as affording a fjir repre- 
sentation of primordial ages. The other aisle will be entirely 
devoted to toe history of the arts, which are supposed to represent 
civilisation 111 its highest state of development The central part 
of the building is devoted to anthropological science, viz., 
European anthropology, prehistoric anthropology, demography, 
comparative lin^istic, dec. Exhibitors ol all nations will be 
admitted, and aU the expenses of the exhibition will be supported 
by the French administration. The space allotted to foreigners 
for this exceptional exhibition will not be reckoned as part of the 
total space granted to their own nation in the Champ de Mars. 
M. Gabriel de Mortillet, Chateau de Samt Germain, .Selne-et- 
Oise, wili.anawer any letters addressed to him, and give practical 
directions to intendmp exhibitors. 

The scheme, of which we gave details some time since, has 
been conceived by M. Krantz himself, who was desirous to see 
the science of man utilised as an introduction to the exhibition of 
the works of man 


ENGLISH NAMES OF WILD FLOWERS AND 
PLANTS^ 

^IQllT yean ago I was piloting a famous botanist from the 
east of England among the fid^da and lanes round Taunton, 
when he asked me the name of a plant which he did not at the 
moment recognise. 1 answered that it was the ^Ipsy-wort, and 
received a prompt rebuke. “ This Is the third time," he said, 
'*that 1 have inquired ^ihe name of a flower, and you have 
answered me In En^ish. The Latin names are universal, the 
English at beat are local. It is to be wish^ that all Edgbsh 
namei of plants could be forgotten, and their scientific names 
hncome popularised instead.” Unquestionably a foblish utter- 
unce, it was of great service to mysw, for it set me to consider 
the red value of these names which my pedantic guest despised, 
and from that time to this 1 have never eneoantsted tho pf uUr 
name of any EogUsh wild flower' without questioning It ^ cioiely 
as to its etymmogical history and meaning, and noting the 

■ Lecture fay Rav. W. Tuckweli bafore th« SomorMtiUrr Vriwoldgical 
and Natural History Soaeiy 


passages fn our literature where it occun. It would be a great 

E leasure to me to believe that the knowledge gained by diese 
iquirieSj put together to the best of my pQV'nr, could Interest 
you to-night as much as it has interested mysdf. 

It U no new thing to bifer from the terms in use at the beginning 
of a nation's history the arts and customs of the nation UBjog them. 
Thus the fact that in all or nearly all the Aryan languages the 
words for the Supreme Being, for the king, for brother and sister, 
for ploughing, grinding, building, closely resemble one another, 
Is admitted to show that our common forefathers in times when 
they were still one people, and had not yet scattered Into Indi^ 
Persia, Europe, had the beginnings of rriigion and government, 
possessed the family life, knew the simple arts which are 
most needed for the comfort of home life. Let us see what light 
will be thrown upon the habits of our Teutonic forefathers if we 
apply their method of investigation to the popular names ol 
plants 

The following words are common to all the Teutonic lan- 
guages ; must have been known, that is, to the race from 
which we ourselves, with the Germans, Danes, Swedes, and 
Norwegians, are descended, on their first settlement in Europe, 
and before they broke up Into sub-divided nations. The first 
I will lake IS 6 irch^ the nnd of which must, we find, have 
been used for boat-buLlding and for roofing houses , for boat- 
building, since the word barkf from the same root as birch, 
stands lor ship m English, Dutch, Icelandic, Danish , for roofing 
houses, since the Old En^ish btorgan and the German btrgen^ 
pIso fiom the same root, mean to cover, protect, or shelter. 
From this simple word, then, we gather that our ancestors pos- 
sessed the arts of building boats and of roofing or thatching 
houses. Houses could not be budt without timber , and we 
find the word /; ce In almost every Aryan language standing for 
three things — for a tree, for timber, and for an oak, extending the 
use of oak wood for budding purposes back to the first formation 
Id Asia of our mother language, and presenting us with the 
additional facta that our European ancestors bnilt of oak timber 
the boi^B which they roofed with birch. In hazel a fresh fact 
lies hurled. It is m all Germanic dialects the iostrainental fprm 
of hiEs, command or bthtzt, a hazel stick having been used, 
Jacob Grimm Informs us, in the earliest times as a scepti^^L 
baton to keep order among slaves and cattle. Without 
on the fact that the old word hic/sian, to foretell, iadicatefl the 
use 0/ the hazel rod for purposes of divination, we have the addi- 
tional probability reveled in a single word that our remote 
ancestors poEsesaed slaves and cattle. In hawthorn, common to 
Swedish, German, and English, we have testimony to the use of 
a haw, hcEg, hedge, or fence, "honouring the holy bounds of 
property,'’ and coDBequently to the divlsiM and approDriation 
of land. In the earliest Teutonic time. My next word 
some demand upon your etymolo^calcredoUty. Without tracing 
particulars, 1 will ask you to beUeve that the Sanskrit Kshi, to 
dwell, passes through various forms in one direction to the 
English home, in another to the word kqdth , now meaning the 
plant which grows wild on open land, standing originally fv the 
land itself. "My foot," says Rob Roy, "is oq mf hatlve 
heath , " and the same idea was enshrined ia Ihe same ^ord to 
the first Teuton settlers. In the forest he fought his enemies, 
hunted his prey, hewed limber for his feni^, and peeled bark 
for his roofs ; his home was in the open land, or heath, from 
which, again, when ages had passed away and Christianity pos- 
sessed tlie towns, he still worsnmped his father's gods upon his 
father’s heath, and gained, aa Trench thinks, his ancient uamq 
of heathen. A sUtn word lifts him higher than all the rest. 
The word^rnr^, in Gothic, Old- High- German, modem German, 
Norse, Danish, Duteb^ English, is identical with boak^ the 
Runic tablets of our ancestors having been carved upon 
this wood, la sloe, the Wild plum, we have Ihe root of 
slay. Its tough wood having been used for bludgeons 
dog^wood 18 daggtr-wKseA, from dag^ to strike^ from whose 
wood was theremre u^ for spear-snaCts, came Ihe Qld English 
^sc, a spear , sedge is aUicd to saeg, a sharp mail iron sword* 
And let us observe that while all these plants, bearing pur^' 
Teutonic nmes, extend far into Northern Asia, tiqes st^ 
abort at a more southern limit — the elm, chestuut, ma- 
morr, plum, pear, peach, cherry— all have Ladn nam^ahn w^ng 
that the Teuton squatters came from % cbldeif eoantlt t^qH w 
in which th^ are supposed to have settled ne^ fne Roiuq 
Provincials on the Lower Rhine- kndi?l«dn that whe^ 
bmley, <^, com, rye, are all TmUihlg^rds, coiraletM the 
hUtorlcal picture gi^en by the first list of names. They show 
us a racie of men coming from a borthem to a southern n^iioD, 
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dvreUlne in timber houMS. roofed uid thatched, launching boala 
uboQ the nvert, possessing cattle and slaves, recognising the 
righti of property and the sacredness of home, fighting with 
cudgels, swords, snd spean, familiar with cereal a^rlcnltnre, in 
some way not ignorant of letters. All these facts, just hinted at 
here, but challenMng minute investigation, we owe to a dozen 
common names of English plants, whose Latin equivalents teach 
and commemorate nothing of any national interest to ourselves. 

These names, and a few more, are as old as the English lan- 
guage ; but from the Conquest to the sixteenth century ootanical 
inquiry ceased in England, and the rest of our mpular names 
are little more than three hundred years old Most of these 
come to us from the Greek and Latin , but some of them 
are so corrupted os not to be easily recoraisable. Any scholar 
will detect In acacia the Greek worcf for guticicssncss ; In 
the amaranth^ with which Milton's worshipping archangels 
wreathed their brows, the Greek for unfading \ in the pertwmkic 
the pervinca used to bind about the head ; in lettuce, the 
meaning of milky , in geranium, the descriptive name crandi bill. 

In the plane he will see the Platania of the poets , in the rose, 
the Rhodon of Homer and the Rosa of Virgil , in the sycamore, 
the wild fig of the Bible, transferred in m^xval miracle pi ays 
to the tree which now bears the name , in the vine, the otnon and 
vinum, whose Sanskrit root is still present in our words twine and 
hvist. He will understand that the basil which poor simple 
Isabel planted in the pot which held her murdered lover^s head was 
the regal plant, used perhaps of old in some royal bath or un- 
guent ; that the angelica, which now flavours our soups, and was 
once a specific against the plague, was given to mankind by angels ; 
that the belladonna was applied as a cosmetic to make ladies beauti- 
ful for ever , that the cydantcfi, which still grows wild in Devon- 
shire, owes its name to its prominent circular tuber. He will not 
so readily discover that the tansy of our cottage nrdens Is the 
Greek athanasia. Immortality, administered to Ganvmede that 
he might become fit for his life in heaven , that the common 
milfoil yanow is the hura, or holy herb, pledged to heal all 
herbs with its fragrant leaves , that nasturtium means nose- 
twister, from Its pungent smell , that our Quantock whortle-berry 
is a corruption of myrtdlus, myrtle^berry , that eglantine is acu- 
lenta, the prickly rose, or sweet-briar , that the herb Bennett or 
aims, 18 the bettedteia, blessed herb, kept In houses to prevent 
the entrance of the devil ; that the hip of the dog-rose is a form 
of the Greek and Latin words which people afflicted with sore 
throats know as jujuhes ; that liqu&rice is an Anglicism of the 
Greek Glycymza, sweet-root , that the larch is frqm the Latin 
lar, a house, in consequence of its use in building ; that laven- 
der, from the Latin lavare, to wash, was in the twelfth century 
Scotch and northern English for washerwoman, because then as 
now Its sweet spikes were laid amongst fresh linen ; that the ser- 
vice-tree is the Latin cerevisium, beer. Its leaves having been used 
to flavour ale before the virtues of the hop were known , that the 
little sqainancy-wort was the ancient remedy for the disease 
Kynanche or dogchoker, which we know in its modem sound as 
quimy » that the mushroom is the muscat lui or fty-bane, because 
a particular agaricus, pulverised and mixed with milk, was used in 
Southern Europe as we now use the poison called ** Keating's 
Insect Powder. ^ Least of all will our scholar be quick to admit 
that the narcissus owes nothing to the love-sick youth over 
whom Ovid sung and Bacon moralised, but is connected with the 
Greek narkodes, slu^ish, a derivative from narke, the torpedo, 
itself sprung from the Sanskrit nark, hell ; cited by Sophocles 
(CEd., Col., 682), as crowning the goddesses of Hades , gathered 
by Proacrpine before her wedding tour into the same dark 
region, because its heavy odour (for by it the ancients meant the 
hyacinth) blunts the nerves and makes men sleepy and torpid. 1 
can find comparatively few names which we have borrowed from 
the French. Dandelion is, of course, the lion's tooth j why, 
botanists are not agreed. Mignonette is applied by us to a very 
different plant from that which bean the name in France. 
Woodngfi, known to travelJera In Germany fas flavouring the 
pleasant dnnk called Maitrank, takes its last syllable from roue, 
a whed^ its verticillate leaves being set like a wheel or rowcU on 
the stone. Pansy is pensie, thought, from its significance in the 
language of flowers: "There's pansy,” lays Ophelia, ” that*a 
for tlu^bts ** Ciihjltnver is girojie, from caryopiyllum, a dove, 
a name originally given to the canution, but now transferred to 
the wall-flower. 7 \etsan is imie-saim, the oil in its leaves 
having made It a remedy for wounds. Most curious of all is 
Apneot, from abrleot, which at one time 1 oontentedly referred I 
to the La tin aprUus, sunny, ripening as it docs on sunny walls. | 
It Is, in fiset, traceable to the Latin pracoqua, wly^ toe fhiit I 


being suppoKd by the Romans to be an eirly peach. ^Iie 
Arabs took the Latin name and twisted it into al hurquq , the 
Spaniards altered Us Moorish name into albaricoque ; the Italians 
reproduced it as albicotco, the French as abricof, and we get it 
next in England, curiously enough, as aprieock, so spelt in Shak- 
ipeare's time, and finally as apricot. 

Many curious bits of myth and history reveal themselves as we 
excavate down to these old meanings. The paony, or healing- 
plant, commemorates the Homeric god Fseon, the nist physician 
of the gods, who tended the bellowing Ares when smarting from 
the ipear of Diomed. The centaury is the plant with which the 
centaur Chiron salved the wound Inflicted by the poisoned arrow 
of Hercules. The ambrose, or wormwood, is the immortal food 
which Venus gave to iEneas, andjupiterto P^che; the Sanskrit 
amrtta which Kehama and Koilyal quaff in Southey's splendid 
poem The anemone, or wind-flower, sprang from the tears 
wept by Venus over the body of Adonis, as the rose sprang from 
hii blood — 

aZ/in podbv r/icrri, ra df darpoa rhr tlrepdivav. 

The daphne, syringa, and andromeda tell theli own tales ; the last, 
which you may find in the peat-bogs round Shapwick station, is 
due to the delicate fancy of Llnnceus, who first discovered and 
named It, blooming lonely on a barren, rocky isle, like the 
daughter of Cepheus, chained to her sea- washed cliff. The Juno 
rose, or tall white lily, was blanched by milk which fell from the 
bosom of Juno, the tale being transferred in Roman Catholic 
mythology to the Virgin Maiy and the milk-thistle. The yellow 
M/j-Z/r IS named after Carl the Great (in Mr, Freeman's 
county I must not call him Charlemagne), who, praying earnestly 
for the removal of a pestdence which nad broken out in his army, 
saw in vision an angel pointing out this plant as a heaven-sent 
cure The herb Robert healed a disease endured by Robert, 
Duke of Normandy, still known m Germany ^ Rupr echt' s-plage. 
The filbert, though this is disputed, commemorates the horticul- 
tural skdl of one king Philibert. The treacle mustard, a showy 
crucifer resembling wallflower, was an ingredient m the famous 
Venice treacle, compounded, as you will remember, by Wayland 
Smith to treat the poison iickneu of the Duke of Sussex. The 
word treacle la corrupted from the Greek tkeriacum, connected 
with wild beasts, whose blood formed part of the antidote It 
was at first made up by the physician to Mithudates, King of 
Pontus ; and is still in many parts of England known as mithri- 
date mustard The fiinver-de-luce, or fleur-de-lys, is the flower 
of King Louis, having been assumed as a royal device bv Louis 
VII, of France, though legend figures it on a shield brought 
down from heaven to Clovis, when fighting against the Saracens. 
It Is piobably a white iris. 

Not a few strange superstitions and beliefs are embalmed 
in well-known names. The celandine, from ehelidon, the swal- 
low, exudes a yellow juice, which, applied by the old birds 
to the eyes of young swallows, who are born blind, or have 
lost their Bi^h^ at once restores it The hawk-weed has the 
same virtue in the cose of hawks The fumitory, fume ter re, 
was produced without seed by smoke or vapour rismg from the 
ground. The de 7 >il’s-bit is a common scabious, with a premorse 
or shortened root, which was used so successfully for all manner 
of diseases, that the devil spitefully bit it off, and for ever 
checked Its growth. The eyehnght, or euphrasy, was given to 
cure ophthalmia, 

“ Michael from Adaiii’« eyu the film removed, 

, , Then purged with euphrasy and rue 
The viiual nerve, for he had much to see " 

The Judas-tree, with its thorns and pink blossoms, was the tree 
on which Judas hanged himself. The mandrake gathered round 
Itself a host of wild credulities. It was the atropa mandrama^ 
a plant nearly allied to the deadly nightshade, but with a large 
forked tuber resembling the human form Hence it was held to 
remove sterility, a belief shared by Rachel m the Book of 
Genesis, and was sold for high pncei in the middle ages with 
this idea. In fact, the demand being greater than the supply, 
the dealer used to cut the large roots of the white bryony Into 
the ffgura of a man, and insert grains of wheat or millet in the 
head and face, which soon sprouted and grew, producing the 
semblance of hair and beard. These monstrosities fetched In 
Italy as much as thirty gold ducats, and were sold larnly, as Sir 
T, Brown tells us, m our own country It was thought that the 
plant vrould only pow beneath a murderer’s gibbet, Iwing nnised 
by the fat which leU from his decaying body ; hence It formed 
an ingredient In the love-philtres and o£er heu-broths of witches; 
■ad, ts It was believed that the root, when torn from the earth. 
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omittod a ihride vhich brought death to tho^e who heard Lt, all 
manner of terrible derioefl were Invented to obtain it. The readers 
of Tbalalba will remember the fine scene in which the witch 
Xhawk procures the plant to fonn part of the waxen figure of the 
Beatrt^er. I have leen the plant growing in the Cambridge 
Botoni^ Gardena ; It la not onoommon in Crete and Southern 
Itslf ; it! fr^t in DarcotiCp and its name u probably derived from 
mandrUi an indoaed, over-grown place, such as forms its usual 
home. 

The medical belieia revealed by many names are not less 
ottriouR than their legendary BBSociatioos. It was the opinion of 
the old herbalists or simplers that God had not only provided 
special plants as a cure for every disease, but had made their 
curative power evident by stamping them with some resemblance 
to the mdady they were meant to heal ; and this faith, known 
to students of our older botany as the Doctrmc of Signatures,'* 
lurks or reveals itself in many an English name. The tun^-Wdri, 
spotted with tubercular scars, was a heal for consumption , the 
hver wort, liver-shaped in its green fructification, was a specific 
for bilious maladies , the scaly pappus of the scabious for cuta- 
neous eruptions ; the throat-like corolla of the tAroat-wort, or 
Canterbury bell, caused it to be administered for bronchitis ; 
the saxifrage, cleaving the hard stones with its penetrating fibres, 
was effident against calculus ; the seorpion-^rass, now known 
as the forget-me-not, whose flower-spike dimly resembles a 
scorpion's tail, was an antidote to the sting of that or of other 
venomous creatures , the moon daily averted lunacy ; the birth- 
wort, kidney-vfteh, nipple-wort, spleen-wort, were nil appropriated, 
as their names suggest, according to resemblances, real or 
fancied. The pretty toad-flax of our walls and hedges owes its 
name to a strange mistake Believed to be the cure for a com- 
plaint called bmoes, it received the Latin name bubotnum. A 
confusion between bubo and bnfo, which is Latin for a toad, 
gave birth to Us present name , and stones were not long 
wanting that sick or wounded toads had been seen to eat of it 
and to recover health. 

Similar distortions occur in non -medical names ; and it is 
most curious to notice how soon a story springs up or a 
belief as&erts itself in confirmation of the mistaken identity. 
The common fumittyry^ which wc have already noticed, re- 
ceived its name of /unu-terre, earth smoke, from iLs causing the 
eyes to smart and water when applied to them, as smoke does. 
The meaning was lost as time went on, and was supplied by the 
belief that it was produced without seed by smoke or vapour 
nsing from the earth, Hutiercup was said to give colour and 
flavour to butter, as being eaten by cows, when m blossom, the 
facts being that ll is a corruption of bouton-cop, button-bead, 
and that cows cat the grass all round it, but always, if possible, 
avoid lU Meadow-sweet la a corruption of mead-wort, ho-nry-wine 
plant, a beverage being still extracted from it by cottagers. 
Bultrusk 13 pool-rush, a^ growing m pools, not in mud ; snap- 
dragon Is snout-dragon, from its shape ; mangold is marsh-gold ^ 
sweet-william u onllet, a little eye ; pink is the low German 
pinksten, Pentecost, from Its flowering at WJiitsuntide, the name 
being transferred first to the colour of the flower, then to a 
method of working fiowers on muslin, called pinking ; and so to 
the Bword-sUb in a duel, piercing nr pinking an adversary as the 
needle pierced the cambric. Nightshade is mght-Hada, sooiher, 
or anodyne j samphire Is St. Fierre, from its love of rocks , 
sanuli IS St, Nicholas, the restorer of the three murdered 
children, from its healing powers , poplar comes from the Indian 
tepul, whose leaves when varnished and painted closely resemble 
those of the large Spanish poplar primrose was anciently the daisy, 
and IB called by Chaucer prtmerole, from the old French pnme- 
verole, the first spring flower , prtmerole was changed to pnm- 
rolles, chat to primrose, the first rose of spring ; and it was not till 
the sixteenth century that it attached itself to the familiar flower 
which now bean its name. Cimshp is more s trance stilL It 
was originally hose-flap, and belonged to the mulTeln, whose 
great flannelly leaf might well be likened to the flap or skirt of a 
wtmllen UDder-garment.' ^ Later on it was transferred to the wild 
primnla of our meadowi, and the mistake was stereotyped by 
die unlucky botanist, who in ignorance of its o^m gave the 
name of oscUp to itf pretty congener, the Primula daiiar. 
The Jerusalem ar^hohe is a sun-flower, not an artichoke ; 
but the tubers resemble the artichoke in flavour From its 
ItaUan name prasole, tun to the sun, came Jerusaleia i and by 
a fimber quibble the soup mad^ of it is called Palestine «Qupu 
Tlhn/arget-me-noi was ori^aJly Oie germander spaedweip, whose 
blossqmsp falling off and fiying'away as soon as it is plucks, gave 
emblematic force to the name. It was known i|i the days of 


chivalry as the "flower of souvenance.^' and was embroidered 
into the collars of the knights, a fact stUl recalled by iu German 
name Ehrmpreis, prize of honou. About 200 yean ago we 
find the name given to the ground-pin^ Ajuga ehamapifys, whose 
nauseous taste once realist can never be foigotten. Finally it 
was seized npon by the river-side Myosotis, ana forthwith spnii^ 
up a charming legend, created obviously to snit its latest Identi- 
fication, how that while two lovers loitered by a lake, the maiden 
saw aud longed for the bright blue flowers, the knight plunged 
m to cet them, but, unable to regain the shore, lu 3 yet aguity 
enough to fling them into his lady's lap, and then vath a last 
devoted look and the words " forget me not," sank below the 
waves for ever. 

Many names of plants contain the geo^aphy of their oriein. 
The Canterbury bell is obvious, so is the Guelder rose. The 
Alexantiers, a rare plant round Taunton, but growing in 
great quantities at Blue Anchor, comes from Alexandria ; the 
candy-tuft, from Candia , the elecampane, from Campania , the 
medtek, from Media , the carraway, from Cana ; the walnut or 
Welsh nut from the north of Italy, called Walsh by the Ger- 
mans. Peach IS Pcrsicus ; shalot, A'^calanuus ; spinach, His- 
pameus ; the damson, lightly spelt as Damascene, tells its own 
tale, which IS less clear In tne case of the Dame's or Damascene 
violet, a corruption extended and perpetuated, os often happens, 
by Its Latin equivalent, matronalij. 

All first aiiempta at classification, etymological or other, 
leave a large margin of miscellaneous items refusing to be 
ticketed or systematised ; and there remaiu a few names falling 
under none of the categories which I have cited, yet too In- 
teresting to be omitted. Such is apple, retaining its form in 
the Teutonic, Celtic, Sclavonic, and Lettish languages, and 
springing apparently from the Sanscrit ap, water, which reap- 
pears inverted in the Latin pa of Padus, pool Poto and Pomum, 
meaning therefore the water Irmt or juice fruit. Such agam is 
daffodil, the of Spenser and other poets. It is a 

combination of sapkaroun, or saffron lily, with a pkodelus, the 
old Etiglibh oflodtlly With the taste for alliteration often shown 
in popular names the sapharoun lily blending with the affodiLly 
became by a mutual compromise dafladowndiUy, whence daffo- 
dilly and daffodil. Foxglove is the fods giew, or tintinnabulum, 
a ring of bells bung on an arched support. Bedstraw was a 
plant much used for couches before matttissses were invented, 
and a species which when dry yields a pleasant scent is stiJi 
called lady's bedstraw. Carnation is coronation. Its flowers being 
used 05 crowns or chaplets, just as campion is champion, gathered 
to crown the champions in a tournament. Cres! is possibly from 
if OSS, its petals beinn cruciate , possibly from to grow, 

m token of its rapid increase. It was used m Chaucer's time 
under the form of kers to express any insignificant quantity 

" Of paramours oe raught he not a kers," 

from which comes, perhaps, our vulgar phrase, " I do not care 
a cujsc,” though a yet ruder parallelism has since been mannfac- 
lured to confute its spelling and its etymology. Nettle is from 
ne, 10 spin, indicating that its coarse fibres were used for thread 
in early times, an idea borne out by Hans Andersen’s beautiful 
tale ot the wild swans, in which you remember that the princess 
was permitted to redeem her brothers from their transformation by 
weaving them shirts of nettles. Shamrock is Irom an Erse word 
signifying the lUtU trefoil. The story of Us theologieai nse by St. 
Patrick IS of modem date, and it has been taken by various 
wnters to represent the water cress, the wood sorrel, the 
Dutch closer, and the block medick Iiishmen are divided in the 
present day between the two last, which are sold on St. Patnek'i 
day both in London and Dublin, The snowdrop is so-called 
from Its resemblance to the large eardrops worn by ladiep in the 
sixteenth ccnlitt’y,, and represented olten by painters of that 
period The tobacco was the Indian name for the pipe in 
which the weed was smoked, not of the weed itself ; and 
potato belonged at first to a tropical convolvulua, and was 
irajisferrcd by mistalj^e to the well-known esculent The goost^ 
berry was the cross-berry, from its triple spine, which frequently 
takes the form of a cross. The halhhock is the cauli-ho^, hack 
beui^ an old name for the mallow, to whose order it bekuiga, and 
cauli, meaning cabbage, either from its lofty Cabbage-Uke lUlk, 
or, aa in cabb^e-roae, with reference to its rich doable idoonu 
The laburnum closes its petaU at night-fall like a ti|«d laboUret, 
and the oziet is named from the oozy beds which suits its growth. 

1 bring my Lot to an end, not bmuse it is exhausted, but for 
fear my bearen should become so. ^ I have picked only the most 
suggestive and curious of bv many floral names, leaving an 
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abundant (^Ihenng to many gleaners. One branch of the sub- 
ject 1 have barely touchedi the superstitious practices attadiing 
to many of our plants, though not Eumving in their namea. 
I have left alone the interesting question of Dible plants, of the 
hyssop, the jumper, the mustard-seed, the lilies of the held, the 
burning bush, the shittah, the almug, the gopher, the cunously 
mistranslated cab of dove’s dung, with the light thrown upon 
their identity by the names given to them in the commentaries 
in our older tranaUtlons, Nor can I do more than hint at the 
nch store of literary alius on to our wild Rowers which abounds 
in all English poets, and the beautiful thoughts suggested to 
many of them by some particular plant. 1 should have liked to 
read you Chaucer’s lines upon the daisy, Herrick’s on the daffo- 
dil, ijurns’s on the dog-rose, Shelley^s on the sensitive plant, 
Southey’s on the holly, Wordsworth’s on the lesser celandine, 
Longfellow’s on the compas- plant 1 should like to open 
volume after volume of Elizabethan and of later days , to 
enumerate and discuss the Rowers with which Ben Jonson 
bids us "Strew, strew the smiling ground," the " pretty 
paunce and chevisauncc," of Spenser; ihe " quaint enamelled 
eyes ” that decked the laureate hearse of Lycidas , " the silver 
globes of guelder rose" which won the heart ofCowpcr; the 
"hawthorn bush beneath the shade” of Goldsmith’s lovers, 
the "slight hairbell " vhich raised its head, uncrushed by the 
airy tread of Ellen Douglas 1 should like to remind you of 
the lessons in natural theology which Paley drew from the 
"little spiral body” of the dodder seed, of the star shaped 
shadow of the daisy which Archer Butler showed to Words- 
worth, or how Linnn^us, when he Rrst saw the wild broom in 
Rower, 

" Knelt berore ii on iho sod, 

For lu bcEiuty thanking God " 

Above all I should love to turn with you the page of Shake- 
speare ; to read of the grey discrowned head of Lear wreathed 
with " rank fumiters and furrow weeds , ” of Pcrdita at the 
sheenng feast disparaging the streaked gilliRowers as Nature’s 
bastards , of poor disLiaught Ophelia distributing her rosemary 
and herb of grace, of Fuck love in idleness was 

purpled with love’s wound , of Titania gently entwining the 
" female ivy and sweet honeysuckle” round the sleek smoolh 
ass’s head of Bottom, of Helena and Hermla, "a double 
cherry seeming parted, two lovely bemes moulded on one stem ” 
For I should iky on you a spell mightier than I can forge myself, 
I should invoke allies before whom we all bow as the source of 
our intellectual happiness and growth , I should remind you 
how the most creative minds have drawn nutriment from these 
tenants of our hedgerows and hill-<;ideB, and how the knowledge 
of their lore helps us in its turn to interpret the sweet thoughts 
and apt illustrations of the poets they inspired and delighted . 
how, if the aspirations of my Cambridge botanist were fulRlled , 
if the daisy could become the belhs^ the strawberry the fra^ana^ 
the honeysuckle the caprAfohum^ the heather the calluna^ the 

f iarting genius of romance and myth and association and folk- 
ore would be sent sighing from the domain of botany ; and the 
richest and most attractive of the natural sciences would become 
the dullest and the most nrulraL 

In conclusion, let me disclaim all merit of originality In the 
ideas which have been put before you to-night. I have but 
attempted to bnn^ LogeLher, with the interest attaching to 
cumulative illustration, conjectures which have been started and 
discovenes which have been worked out by others. Scattered 
through the old-fashioned tomes of Coles, Lyte, Parkinson , 
through the pleasant pages of Loudon, Pratt, Johns ; above all 
ID that most valuable work on popular botany which we owe to 
our Somersetshire naturalist. Dr. Prior, you will Rod all or 
nearly all that 1 have advanced. The Rowers were plucked by 
other hands ; mine has been only the pia dextera to lort and 
wreathe them. 


NOTES 

Wb greatly regret to record the death of Mr J. P. Gasaiot, 
D C L , F.R.S., which took place on the 15th inst., the opening 
day of the Plymouth meeting of the British Asaociation, at the 
■ge of upwards of eighty years. ' Sir Wm. Thomson referred 
to Mr. Gaasiot at the concluding meeting of the Physical 
Section in terms of the highest appreciation, HU experiments 
with Ibe vacuum tubea^ an account ol which will be found m the 


Royal Society’s pubheationa, extended over many years, and he 
varied them in very many ways^ In order to throw light on the 
theory of the stratiRed discharge. Mr. Justice Grove worked a 
great deal with Mr Gassiot, who continuously for many years 
experimented with a battery of high potential, beginning with a 
battery of 500 water, and ending wiih 3,500 LeclanckJ cells. 
He spared no expense or trouble in hia own researcheij and in 
making known to Englishmen the researches of continental 
physicists by the purchase of similar apparatus to that they had 
employed At his scientiRc gatherings one met the eminent 
men of all nations, and in the early days of the British Associa- 
tion they generally assembled after the meetings at Clapham 
Common. Before his death he distributed the greater part of 
i his apparatus , much of it was given to the Cowper Street 
Middle Class School, and his vacuum Lubes (in very great 
numbers) to Mr. Spottuwoode. He was a generous patron of 
science, and a helper of scientiRc men He has muniRciently 
endowed the Kew Observatory and the Cowper Street Middle 
Class School, and was the founder of the Royal Society Scien- 
tiRc Relief hund. Ilia untiring activity enabled him to take an 
active part in the administration of some of the largest public 
companies, and though in years he lived a very long life, by his 
activity he may be said to have lived twice as long. He was the 
mtimate friend of Faraday, and most men of eminence m 
England and abroad ; those living will recall, when they hear of 
bis death, the many pleasant and pioRlable hours spent at 
Clapham Common. 

We learn from a correspondent in Alexandria, under dale 
August 12, that the obelisk is now nearly quite inclosed in its 
'iron casing, and its launch may take place in another fortnight 
or so " It IS now receiving an outer skin of strong thick planks, 
to protect the casing from injury when it is rolled down the 
inclined plane into the sea Two delicate engineering opera- 
tions have to be got over before it is ready for the launch The 
Rrst IS to let down the obelisk on to its bed in the cylinder, and, 
that accomplished, to complete the riveting of the lower plates, 
and then let the whole down on to the ground ; for at present 
the obelisk and cylinders are supported above the ground inde- 
pendent of one another There will be no ceremony at the 
launch as the state of the sea may prevent the operation at any 
Rxed time ; and a calm day will have to be selected The jHe 
will take place when it is ready for sea after being docked in the 
Great Harbour It has yet to have a rudder and bilge keels 
fitted, besides the cabin, wooden deck, mast, sail, &c. It will 
be painted bright-red and bear the name of " Cleopatra.” li 
met at sea, it may be taken for a torpedo boat, and avoided 
accordingly. One side, the part which remained undermost, 
IB in beautiful preservation, but other sides are more or less 
eroded ; [still, when erected and seen at a distance the 
hieroglyphs will probably appear more sharply defined than 
when seen close and 111 a prostrate position.” 

Prof. £. S Morse, of Salem, Mass , is now busy wuh 
dredge and microscope in Japan, havmg fixed his headquarters 
at Inoshimo, seventeen miles south of YokohamL Recently he 
ascended one of the highest of the Japanese mountnms, about 
100 miles from the coast, and found opportunity there for 
dredging Lake Chlusenji, a body of water 4,000 feet above sea 
level. Its fauiu was ascertained to be quite peculiar. Prof, Morse 
will return to the United States m time for hli usual counes 
of lectures during the coming autumn and winter ; but after- 
wards, m 1878, he expects to go back to Japan, having accepted 
an engagement in the Imperial University of TokLo, as professor 
of biology. He has also projected a summer school of natural 
history, to be conducted on the coast near the univcnity ; his 
text-book for beginners m zoology is to be translated into the 
language gf Japan, and animals native to that country are to be 


Aufust 30, 1877] 


NATURE 


389 


sabstituted for the American onea referred to throughout the 
voinme, 

TUS Nno York Tnhunt tells us of a" practical application of 
the telephone. Mi, J. L, Haighj the contractor for manufac- 
turiDg the wire ibr the Brooklyn Bridge, put up a telephone a 
short time agOj connecting hU eEtablishment with the Bridge 
Superintendent's office. Mr. Cheever, the agent for the tele- 
phone in the United States, has lately placed in New York 
several telephone inEtmments and Wires. One of lhe?e connecU 
his office with the Champion Burglar Alarm Company's office 
at Thirteenth Street and Broadway, using one of their old tele- 
graph-wires, between three and four miles in length, as the 
mcdinm of communication. Mr. Chrever has another wire 
running to Broad Street, in com mu meat ion with an eslaldish- 
ment engaged In the construction of telegraph lines Mr. 
Cheever is erecting a line for the Clyde Steamship Company 
from Its office in BowJmg Green to Pier No. 2, North River, 
from which its steamahips sail This is a circuitous line, about 
hvc miles in length. The piers of the Brooklyn Bridge are also 
being connected by telephones with the superintendent’s office, 
so that all the movements of the “travellers” in carrying the 
wires across from pier to pier can be communicated and directed 
without the use of signal dags as heretoJore. The current of 
sound in these telephones 15 carried by a single wire m either 
direction All that it is possible to do in ordinary conversation 
between two people sitting within two feet of each other in a 
room can be done at the distance of five or ten miles, or even a 
greater distance, by simply raising the voice and speaking a little 
slower I ban naturally. The telephone instruments themselves 
are very simple, consisting of two wooden tubes one of which 
is plocetl at the mouth, the other at the ear The extension of 
these telephones all over the city in place of the electric 
telegraph is probblay only a question of time 

From the Nnv Yof k Tubufic we learn that the first act of the 
new College Administration at AmhersL has been the purchase 
of all the Shepard Scientific Collections located in the college 
cabinets. These coUecUons, the private property of Prof C. U. 
Shepard, were removed from New, Haven to Amherst in 1847, 
through the influence of Frof Hitchcock, and have remained 
there ever since, receiving constant personal attention from the 
Professor, and from the College such enlarged accommodations 
as their growth required Tiie purchase has been made for 
40,000 dollars, or less than half the appraised value of the 
minerals, the College thereby securing for itself not only all the 
material necessary for study ui this department, but also, to use 
the Professor's own words, a collection “which, besides being 
the largest ever formed ' by one individual, is actually the best 
now possessed by any college or university in this country or in 
Europe." The collections are three in number : viz , a minera- 
logical, a geological, and a meteoric. Of these the first is the 
moat important and perfect, containing specimens illustrative of 
almost all the species of the twenty- two orders, selected with the 
utmost skill and appreciation of scientific beauty. The meteoric 
collection is the fourth for size and value m the world, the three 
others which outrank it being those of the Datlonal museumB at 
London, Vienna, and Paris. 

Prof. Piazzi Smyth senda to the Edinburgh Courant a 
memorandum from the Edinburgh Royal Observatory, dated at 
2 F M, August 21, in which he states that the 24-hour period 
then closed had witnessed by far the heaviest rainfall ever recorded 
there within an equal interval of lime, having amounted to 
no leu than 1 '940 inches. " This particular storm," the memo- 
randum states," which has been marked throughout by a heavy 
rain-band In the prismatic spectrum of the daylight, ^ough by 
no particular fall of the barometer, commenced on August 17 
with a veering of the wind from the west towards the east by 


w^y of the north, In which easterly position it settled for the 
four following days, or up to this time, when it has now gone 
back by the north to the west, and the' depths of nln found in 
the rain-gauge each day have been thus ; — 

In. 

August 18 0177 

August 19 1 549 

August 20 . . 0*794 

August 21 1 -940 

making a total of 4260 inches m four days; In a climatic 
position, too, VI/ , the roof of this observatory, where the mean 
monthly fall throughout the year la only 2 ogr inches " 

Ii IS worthy of note in cminechon with the present eiceplion- 
ally wet weather in this co'intry that the rainfall m Viulona this 
season has been bcluw the average, and the weather cold. 

A SEVfcRR shock of earthquake was felt in Melbourne on 
June 25, at 3.30 A.M 

As already announced, the fiftieth meeting of German natural- 
ists and physicians will take place at Munich on September 
17-22 Among the visitors who have announced their intention 
to read papers, are Professors Waldeyer (Stra^sliurg), Err&t 
Haeckel (Jena), Tschermnk (Vienna), Kleb'^ (Prague), Dr. G 
Neumayer (Director "of the German O 'lervuory, llambun;), 
Virchow (Berlin), Dr. Avc Lallemant (Lubeck), and Gunther 
(Anspach) 

The Biitish Archeological Association commenced its annual 
meeting at Llangollen on Monday, under the prealdcncy of Sir 
Watkins Williams Wynn, M.P. 

T/rE first sniiual meeting held in Scotland of the Institute of 
Naval Architects was opened at Glasgow on Tuesday morning, 
when the members were received in the Corporation Galleries 
by the Lord Provoi>t. Lord Hampton, the president, spoke of 
the immense amount of shipbuilding earned on in Glasgow, 
Papers were read “ On Transverse Strains in Ships," by Mr W 
John, and on Abnormal InducnceB in the Direct Motion of 
Steam-Vessels,'’ by Mr Robert Mansel The members m the 
afternoon visited several of the shipbuilding yards m the neigh- 
bourhood. 

THERf have been juht added to the South Kensington 
Museum six models illustrating the chif houscb, cave dwellings, 
and lowland settlements met with through the district Where the 
States of Utah, Colorado, Anzono, and New Mexico join, A 
senes of models of the same kind was shown at the Philadelphia 
Exhibition, and through Sir Herbert Sandford these six ^ve 
been generously presented by tlie United States’ Government to 
this country. They are reduced to difTerent '^coles, the cave 
dwellings being of smaller scale than the lowland dwellings, 
since with the former the surroundinga are given, while with the 
latter they are not. 

The Archaeological Congress at Kazan was opened on 
August 12, and will continue its sittings during three weeks. 
The Congress is divided into seven sections^ one of which deals 
with pre-histoiic man. The questions to be ducussed are of 
great interest, as well os the very varied ircbicological exhibitioa 
opened in connection with the Congress. Several excimions will 
be mode by the orchxologibts along the banks of the Volga, akid 
dunng one of these m. Moorman (mound) will be excavated 

As we have already announced the Sanitary Institute of Great 
Britain wdl hold its Autumn Congress at Leamington frdni 
October 3 to 6, The president will be Dr. B, W. Richaidson, 
who will open the Congress with an address on the evening 01 
the 3rd. Other addresses will be given on the 4lh and 5th, uid 
among other papers to be read will be one by Surgeon-Major de 
Chaumont on “The KfTecti of Climate upon Health," by Mr. 
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'W. Eusie, C.E.| on "llie Influence of Vegetation on Human 
Health,^' uid by Mr, A Havil&nd on " Geography of Diaeaie 
in Relation to Sanitary Science." There will be an eahibitlon 
of sanitary appantusp appliancea, and articles of domestic use 
and economy, in the Drill Hall, Leamingtoni from October 3 to 
iS, in connection with the Congreaa 

Russian papers announce the return to Kuidja of Col. Prshe- 
valfiky He has brought with him very interesting toologlcal 
collections, the most important of them being the skins of three 
wild camels. 

Prof, Wagner is engaged now in the organisation of zoolo- 
gical stations on the White Sea. One of these will be organised ^ 
on the shore of the Anzerski Strait, the other on Cape Orlovsky, 
and the third on the Sviatoi Nos. 

Messrs W. and A. K, Johnston have published a small 
pamphlet from the pen of Dr. Andrew Wilson, on the Colorado 
beetle {Doiyphora decemlifuata), vnth an excellent and much i 
magnified coloured representation of the insect, and another of 1 
D&ryphora Juncta, " the Bogus potatO'bug " of the colonists 
An account is given of the structure and habits of the species, 
together with the most successful methods that have been 
employed for its defitruction. Why D. juncta is depicted on 
the ontaide of the paper with the heading ** The Colorado ] 
Potato Beetle " just above it, we are at a loss to comprehend. , 
It is misleading, to say ihe least. We have also received from 
Messrs. Routlcdge a reprint from one of the Reports of Mr C. 
V Rdey, the State Entomologist of Missoun, on the Colorado 
beetle, and from Mr, Stollwerck, of Cannon Street, a very 
successful model of the beetle at its various stages in a neat 
little case. The model has been made by Stollwerck Brothers, 
of Cologne, by order of the German Government, and has been 
widely di&lnbuted all over the country, m schools, 

We notice an interesting report,' by M Kamensky, on the 
cotton- tree culture in Turfan, read at the last meetmg of the 
SL Fetcisburg Society for the Protection of Trade. 

From the Tu/mty*third Annual Report of the Brighton and 
Sussex Natural History Society we are pleased to see that the 
society is in a state of continued prosperity, The report con- 
tains many papers read at the society's meeting, most of them 
scientific, and many of them mteresting and valuable. An equally 
sstisractory account of progrea^ is given in the Ninth Annual 
Report of the Eastbourne Natural History Society, which also 
contains a number of interesting papers read at the meetings 

With reference to Galileo’s claim to be the inventor of the 
telescope, M. Wolf quotes (Annalen der Physik und ChemU) 
from a manuscript of Schemer (1616) in a library in Zurich, a 
cunouB passage, of which the following is part : "It must be 
allowed first, considering what the telescope does, that Baptista 
Forta has better right to be thought the inventor, because be , 
describes, after hii own way, in obscure words and puzzling 
cxprcaslons, an instrument like the telescope But secondly, if 
we speak of the telescope, as it Is now used after general perfec- 
tion, we must say that neither Porta nor Galileo u the first 
discoverer of it, but the telescope in this sense was discovered in 
Germany, among the Belgians, and that accidentally by one 
Kramer, who sold spectacles, and either for amusement, or 
experimentation, combined concave and convex glasses, so that 
with both glasses he could see a quite small and distant object 
large and ncarj at which success being rejoiced, he united 
several similar pairs of giaaies m a tube, and offered the combi- 
nation at a high price to wealthy people. Thereafter they (the 
telescopa) became gradually more common among the people, 
and spread to other countries. In this way two of them were 
brought for the first time by a Belgian merchant to Italy \ of 
tbeW; Qipe remained long in the college at Rome ; the other 


went first to Venice, later to Naples ; and here the Italians, 
and especially Galileo, at that time Professor of Mathe- 
matics in Psdua, cook Che opportunity of improving it, in 
order to apply It to astronomical purposes, and extend its use 
further. Thus the telescope, as we have it to-day, was discovered 
by Germany, and perfected by Italy j the whole world now 
rejoices in it." 

Experiments have recently been made at Dortmund, on the 
Cologne-Mindcn Railway, with a newly-invented steam-brake, 
and on the whole they were crowned with success A railway 
tram travelling at full speed was brought to a standstill m the 
remarkably short time of twenty seconds, and the inventor is 
confident to be able 10 reduce this time to eighteen seconds. 

Wr have received the programme of the St. Thomas Charter- 
house School of Science for session 1877-8, which commences 
on September 29 It is as well arranged os before, and we 
notice that another senes of Gilchrist Lectures will be given this 
wintei, by Pr. B W Richardson, on physiology. One of the 
subjects to be taught this session is "advanced and elementary 
physiography." 

The AVw York Tribune oi August 10 and ii devotes about 
SIX columns, with illustrations, to a description of the contents 
of the Peabody Museum, Yale College Why does not some 
enterpnsing English "dally" try, by a similar experiment, 
whether the English public is npe for such reading ? 

The property of certain salts of cobalt (such as the chloride) to 
assume a blue colour m dry air and to change to pink during 
moist weather, has lately been utilised for ladies’ hats and 
bonnets. An enterprising marcAand de toilettes at Pans has 
added to his " nouveautca " artificial flowers covered with the 
salts in question, and christened them " barometers " " Hygro- 

meters " would perhaps be more correct, but then the barometer 
IS the oldj established weather prophet of the enlightened 
millions. 

The law deduced by Baer from observation on Russian 
rivers, regarding influence of the earth's rotation on the form of 
river banks and beds, has received confirmation by various 
observers since The attention has been almost exclusively 
directed, however, to nvers flowing in meridian direction. And 
a like remark applies to investigations of the pressure arising 
from the earth’s rotation on one of the rails in railways. In a 
recent paper to the Vienna Academy, M. Finger enlarges the 
problem beyond this and other limitations, studying the influence 
of the earth's rotation on movements (especially of rivers and 
winds) in any paths parallel to the spheroidal (not sperual surface 
of the earth. One surprising result is, that even when the 
azimuth of the direction does not vary, the lateral pressure to 
the right u not (as the adherents of Baer’s law suppose) 
greatest for a motion along the meridian, nor has it the value 
indicated by the law for all azimuths, but it depends on the 
value of the azimuth, and, with conditions otherwise equal, it is 
greatest for a motion towards the east, and least for a motion 
towards the west. With regard to vertical pressure of a body 
moving along the earth's surface, M Finger finds that In con- 
sequence of the earth’s rotation alone, even if the temperature 
and vapour condiUoni did not vary, there would be an influence 
of wind -direction on the state of the barometer, small, Indeed, 
but in the case of strong winds by no means to be negleted, so 
that a higher barometer would correspond to the east winds, a 
lower to the west. 

A REGISTERING "physiological balance’’ has recently been 
devised by M, Redier, at the instance of M. Grandeau, for an 
agronomic station, its object being to represent in curves the 
gama or losses of weight of sny matter (soil, plant, animal, &c,) 
placed in one of its scales. With three of these iDstramentfl 
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(one ortying bare loil, another a plant in the same soil eaposed 
to air, and the third a Bimilar plant, but with ita stem passing 
up through a covering obturator), and with a dry and a wet 
registering thermometer, M. Grandeau hopes to be able to 
settle some important questions relating to quantity of water 
required by a given species, IrauBplratlon, quantity of evaporation 
from ground under vanoua conditions, &c. 

The additions to the Zoological Society’s Gardens during the 
past week include a Macaque Monkey {Macacus cyfwmo/gus) 
from India, presented by Miss Gover , a Bonnet Monkey {Afa- ' 
ca^s fad\aiui\ from India, presented by Mr. G B Southern , a 
ScEmmernng's Antelope (Gazelia sammernn^i) from Abytsmia 
an Arabian Gazelle {Gazdla arabica) from Arabia, presented by 
CapL F Cotton ; an Emu {Dromisus turvaJiallandue) from New 
South Wales, presented by Mr. F. Green , a Slender-billed 
Cockatoo {Cacatua ienmrosins) from South Australia, presented 
by Major M. Faslcy, R.A. , Crested Ground Parrakeet 
{Calopsitia nffvir-hollajiduE) from Australia, presented by Mr. 
Salisbury Baxcndalc , a Purple-faced Monkey {Sfmrtopithecus 
leucoprymnus) from Ceylon, deposited 

SCIENTIFIC SERIALS 

Bullehn di VAcadimie Roy alt des Sconces di Bdgiqui^ No 3 
On Che pension-fund of widows of o/hcers of the Belgian army, 
by M Liagre. — Some curious examples of discontinuity in analysis 
(continued), by M PLiteau — Reply to M Terby's criticism on 
the map of Mars, published m the Tetrti du CacI^ by M 
Flammarion — Theorem on the Arquesians, by M Sallcl — 
Applications of the method of analytical correspondence and of 
the law of decompositions to certain left curves, by the same — 
Observations at Rome on the magnetic needle and the solar 
spots during 1875, by Abbt Spec — Microscopic researches on 
the anatomy of the cochlea of mammalia, by M Nucl 

No. 4, — On the theory of continuous periodic fractions, by M 
Le Paige — Studies on the planet Mars (lOth notice) by M 
Terbe. — Continuation of theorems on regular polygons, by M 
Reynemund, — Fragment of tourmalmiferaus rock from pudding- 
stone of Bonsalle, by MM Pouaiiin and Rensrd. 

No 5 — Application of the rhc-electrometcr to the l.ghtniDg- 
conductors of telegraphs, by M, Melsens — Some remarks on 
the wmter of 187^77 ; periodicity of mild winters and hot 
summers, by M Lancaster. — On subnormal polars and radii of 
curvature of plane lines, by M. Ghysens. — ^Morphology of the 
denial system of human races, by M, Lambert — Stratigraphic 
arraimement of fossil seals collected in the strata of Antwerp, 
by M Mourlon. 


SOCIETIES AND ACADEMIES 
London 

Entomological Society, August i —Mr. J. W. Dunning, 
FL S., vice-president, in the chair. — Mr Stevens exhibited speci- 
mens of Ttntrxus pnexpts. Fab , one of the HuUrida: taken on a 
fence at Norwood. He also remarked on the appearance of a 
second brood of Cohos Rdusa, of which he had observed several 
males — Mr. F Smith exhibited (on behalf of Dr Bennett o( 
Sydney, who was present at the meeting), a fine pair of the 
buutifiil and rare Eupholus BennetHi^ Gestro., Jrom Yule 
Island, New Guinea It had been described under that name in 
the Annali dt Mus, Civ. d\ Gmtway viii. 1876 — The secretary 
exhibited a specimen of an insect forwarded to him by Mr 
Bewicke Blackburn, who stated that a large field of mangolds 
belonging to the luiight of Kerry, In the island of Valentia, 
had been totally destroyed by it. It was believed to be the 
larva of some Colecmterous insect, but in consequence of the 
Imperfect condition of the specimen, it could not be determined. 
— Mr. R. A. Ogilvie forwarded (through Mr. Douglas), speci- 
mens of on insect found in great quanlilies in a jar of pickles 
(plccahlly), devouring the pieces of caub flower In the jar. Pi of. 
Westwood had pronounced them to be the dipterous Drosophila 
an insect commonly foqnd in cellars and cupboards, 
delighting in stale beer, wine, &£. In answer lo a question asked 
by Mr, Ogilyie, l^e said that the eggs were laid in the ptchU-jar, 


and not in the cauliflowers before they were pickled —Mr. 
Douglas also forwarded a letter from Mr. A. H. Swinton, of 
Guildford, inclosing a specimen of Myrmica ruginodU, which, on 
being placed under a wine gU^s, stationed itself near ihc nm, 
held downwards, and rapidly vibrating the abdomen, continued 
“an intense noise,” resembling the spiracular piping of the 
dipteron, SyrUla ptpicus , — Mr. Knock remarked that a specimen 
ol a spider taken by himself at Hampbtead, and exhibited at p 
previous meetini^ by Sir Sydney Saunders as Atypus sulzerx had 
been since submitted to the Rev O, Pickard, Cambridge, who 
stated that it was certainly not A sulztrt, but probably A bteku^ 
Cambridge, which he believed lo be the Bame as A piceus, 
Thorell, though he was not certain as the only specimen he had 
examined of was a female, and until he could obtain 

the other sex, he could not give a decided opinion. He added 
that he would he glad if collectors m the Hampstead locality 
would search for the males during the next autumn and winter, 
as it would help him to clear up the difficulty as lo (he species. 

A discussion then took place with reference to the exhibition by 
Mr Jenner Weir, at the lost meeting, of a specimen of Ctcaaa 
montaiia^ which was reported to have been uishnctly heard to 
slndulatc, notwithstanding that the insect was a female, and also 
I that the species was one of which even the males were not known 
lo^ sLndulatc. Mr, Weir staled that he had, since the last 
meeting, again visited the New Forest, and had seen in the 
possession of Mr James (julhver two specimens of C, montana, 
and he was aasurcid by Mr Gulliver that the fact of it stridu- 
lating was well known Lo him, and that he was guided by the 
sound so made, in effecting the capture Mr Champion said 
that he himself had captured the insect, and had distinctly heard 
a loud buzzing noise, but whether that sound was caused by the 
males or females he could not say Mr. Dunning considered 
that farther evidence was wanting to prove stndulation in the 
females — The following papers were communicated, vir : Notes 
on the new and rare speues of Sphinvtdie m the Museum of the 
Royal Dublin Society, with remarks on Mr Butler's recent 
revision of the family, by W. F Kiiby —Descriptions of new 
genera and species of Cryptoctphahdir^ by J, S. Baly — Descrip- 
tions of new species of CieridiT^ by the Rev. II. S Gorham. 

Geneva 

Society of Phyaica and Natural History, May 3. — Prof. 
PJantamour gave the results of the dcteimmationof the difference 
of longitude between the observatory of Ziinch and the geodetic 
stations of the Gabns (Canton AppenzeU), and of the Pfandcr 
(Austrian Vororlberg), at which he has worked with MM R. 
Wolf and Oppolzer The two last observers h've had to guard 
against the influence of the clectnc register on the rate of Iheir 
pendulum, which was sometimes affected to the extent of one- 
tenth of a second. — Prof. Plantamour also referred to a par- 
ticular fact which has been mamfeBtcd by the corretponding 
observations made by him at Geneva, and by Col. Orff at Munich, 
and where the instants marked are influenced by the inclination 
to nght or left of the head of the observer, according to the 
position he must take to apply hia eye to the telescope There 
IS here a physiological or psychological phenomenon which de- 
serves attention. 

Vienna 

Imperial Academy of Sciences, June 14 — Action of 
bromine on phloroglacin, by M. Denedikt. — On the means of 
Bcid formation In the animal system, and on some phenomena of 
blood-serum, by M. Maly. — A new proof of Pohlke’s funda- 
mental propofiiiion, by M. Pelz. — On a proposition relating to 
the theory of the higher equations, and on development ol the 
root expression of a quadratic equation, by M Zimels — Testing 
of a method for determination of the water in silicates, by M. 
SIpocz — On formation of pimelin acid m action of a mixture of 
hydroxide and cyanide of potassium on bromide of smylene, by 
M Bauer The Ccelenterala, Echinodermato, and Worms of the 
Austro-Hungarian North Polar Expedition, by M. Maiepzeli — 
On the spots in the xylema of leafy and resinous trees, by M. 
Kreuz. 

June 21 — Orthoptera of Senegal, by M Krauss. — On the 
proliable connection of the wind with the period of sun-spots, by 
M Homstein. — On the determination of the value of a circle 
by an immediate method, bv M. Georgievicz, — Observaiions on 
the nerves of the cornea ana iheir ves^s, by M, KoDigsieln — 
On the influence of the earth’s rotation on the movements of 
any kind parallel to the corth’i spheroidal surface, cRpecialJy 
the emrents of nvers and whids, by M. Finger. ^ 
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July iz— On the TreAh-water fiihes of Soath-Eutern Bniil 
Uth put), by M Steindachner. — On the recurrence of tiro 
Siferent kinda of bundles of vessels In the kidneys, by M. 
Drosch, — On the compounds of the camphor groups by M. 
Kschler. — On the substances besides anthracene occumn^ In 
crude anthracenep on carbazol, and on the behaviour of camphor 
to hydrate of chlor^, by M. Zeidler. — Theory of the functions 
Cv (x), by M. Gegenbauer. — On intermediate cells in the large 
antneridlum cell of the pollen gram of some Coniferx, by M. 
Tomaschek.— On the properties of dialysed egg albumen, by 
M. Laptschinsky — The volcano of Montefemi, in Sardinia, by 
M. Doelter — On a relation corresponding to the linear differen- 
tial etJUattons of the second order, by M Winckler. — On the 
light line In the pnsm-cells of some seed envelopes, by M. 
Junowicz — The Salsc of Sassuolo, the origin of aptychous lime, 
and the Mediterranean flora in its relation to the bottom deposits, 
by M. Fuchs. — The stand-aneroid barometer, by M Schell. 

July 19. — On the chemical reaction of the visual nenres and 
the retina, by M. Chodin — The fossil flora of Parschlug in 
Steiermark, by M v Eltingahausen — On the orbit of the 
Loreley (165), by M. Gruss — The development of the embryo 
of Asplentum Shepherdi, Spr , by M Vouk. — On idryl, by M 
Goldschmidt. — On the behaviour of some resins and resinous 
acids in distillation over zinc powder, by M. Ciamician — On 
derivatives of isatin, by M v Samaruga. — On cinchonin, by M 
Skraup. — Action of water on haloid compounds of alcohol 
radicals, by M Niedenst —Action of nitne acid on trimethyl 
carbinol, by M Haitinger — Action of weak afliniLies on aldehyde, 
by M. Lichen — Researches on fluorescence, by M Mach — 
Tenacity and elasticity of vegetable textures and organs, by M 
Wiesner — Analysis of the sulphur spungs at Baden, near Vienna, 
by M, Kretschy — On the spectra of the chemical elements and 
their compounds, by M. Ciamician, — Contnbuuona from chemical 
laboratory in Brunn, — Influence of temperature on galvanic 
conductivity of liquids, by MM. Exner and Goldschmiedt. — 
Behaviour of taurine in the system of birds, by M. Cech, — On 
peculiar products of mykotic keratins with the reaction of amy- 
loid, by M. Frisch — On heat conductivity of cotton, wool, and 
Bilk, by M Schuhmeister — Anatomy of the optic thalami and 
neighbourhood, by M Schnopfhagen. — On the laws of nerve- 
exc nation, by M Fleischl, 


^barged with saline powder, by M. Gouy, The observations 
^m to show that there is at the base of the flame a very thin 
layer, where the temperature is much higher than In the flame 
Uself. — Researches on the chromates, by M. Etaid.— Cerebral 
anxmia and congestion produced mechaoically in anlmah, by 
attitude or by a ^ratoiy movement, by M. Salath^, Rabbits 
kept in a vertical position, with head up, showed, after some 
time, symptoms of syncope, also convulsions Respiration and 
heart-beats Anally ceased. Reversal of position quickly restored 
the animal. Centrifugal force (the animal being rotated on a 
board) gave much more rapid cerebral aniemia or congestion, 
according as the head or feet were towards the centre of the 
board's motion. While it look about ten minutes to produce 
death by cerebral aninmia thus, it generally took at least double 
to produce it by congestion. — On the coloration of the optic 
elements in the Locusta •vindissima^ by M. Chatm. There 
is a considerable simiUnty to the same parts In cruatacea, 
— Phenomena which accompany metamorphosis in the Libel- 
luta depressa^ by M. Jousset de Bellesme. It is by Bwal- 
lowmg air and stonng it m its alimentary canal Uiat the 
Llbeliula obtains the force necessary to accomplish most of its 
transformations (displacement of the wing, &c.) The mecha- 
nism IS probably general In this class of animals — Observations 
on falling stars of the month of August, by M. Chapelas The 
number observed is the smallest since 1837. — On the heat which 
may be liberated Iw movement of meteorites through the 
atmosphere, by M Govi. — The upper Devonian limestones of 
the north of Franre, by M. Gosselet. — On the physiological 
balance and its applications, by M. Grandeau. This instrument 
is to represent by curves the gams or losses of weight of any 
matter (soJ, plant, animal, &c.), placed in one of the scales 
M. Gosselln submitted for mspectlon a new denjirne/er, consisting 
of a small wooden rule suspended by a wire connected to a non- 
central point in it. A certain weight is placed at the end of the 
longer arm, and a piece of the body to be examined is hung from 
the shorter arm so as to give horizontal equilibrium. Then this 
piece IS immersed tn water and the weight on the longer arm is 
displaced till equilibrium is restored The weight then indicates 
the density by its position on the scale. 


Paris 

Academy of Sclencea, August 20. — M. Peligot in the chair. 
— The following papers were read • — Meridian observations of 
small planets at the Greenwich and Paris observatories, during 
the second three months of 1877, communicated by M 
Leverner — Observations on a recent work of M. Hubert, 
relative to the exceptional winter of 1S76-7, by M Faye. TTie 
phenomena are attributed by M Hebert to a Buccession of 
strokes of sirocco with descending whirling motion, which have 
communicated the heat and drought charactenstic of them 
Forty-one distinct gyrations were observed in December alone. 
The Birqcco stroke, which caused the very mild dry weather in 
the beginmng of the year, belonged to three ^reat cyclones 
which came, like all the others, from the Atlantic. — Examina- 
tion of documents relative to a scientific expedition to Peru in 
1735 to 1743, by M De la Goumerie. The documents contain 
what IS perhaps the first reference to plaUna, also references to 
M. Bouguei's celebrated memoirs, on attraction of mountains, 
not known till ten years afterwards (1749). — On an example 
of reduction of Alielum integrals with dliptic functions, by Prof. 
Cayley. — Properties common to supply mpes, canals, andnvers, 
witn uniform rl^me (continued), by M. Boileau. The influence 
of reoLstance of the walls on the decrease of velocity of the 
liquid sheets (starting with the principal liquid thread) is 
proportional to the square root of the intensity of this resist- 
ance — The plo^e in 1877, third reappearance m Bagdad; 
two centres of origin m Persia; Dr. Tholozon. — 

Results obtained by application of sulphide of carbon to vines 
attacked by phylloxera, by M. Allies. — Discovery of a new 
planet by Mr. Watson (telemm from Mr. Joseph Henry) — 
Discovery of two sateUitea of Mars by Mr, Hall, at Washington, 
by Mr. Henij. — On a stellar system m rapid proper motion, by 
M Flammanon. The stars m question (which are considenbly 
^art] are 7510 BA.C, and 2010 2 (the second is double). 
They move m the same direction and with nearly the same 
velocity, which exceeds much the ordinary average of proper 
motiooB. The direction of motion is nearly opposite to umt of 
the eun's translation in space. — On the charactan of flames 
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NATURE AND CONSTITUTION OF MAN \ 

A Phtiosofihical Tnatise on the Nature and Constitution 
of Man, By George Hairis, LL.D , F.S.A. (London. 
George Bell and Sons, 1877,) 

D r. HARRIS has long been known as one of those 
social scholars who combine with much modern 
learning a great deal of the learning of the ancients. He 
is essentially an antiquary in science, and he has obviously 
collected and brought under ready command a fine array 
of authorities of various schools of thought and of many 
centuries. In the two handsome volumes which now lie 
before us, Dr. Harris has collected a rich store of the 
historical work of which he is so fond, bearing on the 
history of man in relation to his life and his physical and 
mental constitution. The author tells us in the preface 
that the object of his wprk is " to afford a comprehensive 
and complete survey of the nature of man as regards his 
intelligent being ; to exhibit the direct and immediate 
connexion of each department in his constitution, with its 
corresponding relation ; and to demonstrate the uniform 
mechanism of the whole as one entire and consistent 
system.*’ 

In the first of these volumes we meet with a preliminary 
dissertation containing certain collateral considerations 
and conclusions concerning the nature of man ; ” and 
touching on such details as ''the origiaation and produc- 
tion of animated bodies,” " the constitution of animated 
bodies,” " man in relation to both substance and spirit,*' 
" essence of spintual being and the nature of the soul,” 
“ operations of spintual beings,” and similar topics, A 
good way further on in this volume we reach the first 
"book,” which treats on " the medial nature and consti- 
tution of man,” and which, under the five heads of " sen- 
sation, emotion, appetite, passion, and affection,” brings 
the volume to its close. 

In the second volume we have first put before us, in 
** book the second ** the subject of " the moral nature and 
constitution of man.” This is discussed under three 
heads — " moral disposition and character,” " the moral 
desires,” " the conscience.” Finally, in the same volume we 
have the third and last book treating on "the mental nature 
and constitution of man,” and embracing under the different 
subdivisions " the intellectual faculties,” " the faculty of 
understanding,” " the faculty of reason,” " the faculty of 
genius,” " the memory,” ” the concurrent operauon and 
reciprocal influence of the various medial, moral, and 
mental endowments and powers of the soul,” and "mental 
discipline and cultivation.” 

We have given the outline ol these volumes in the 
order in which they are set forth, because it affords 
the best account of the matter of the volumes. None 
but a steady reader will take the trouble to go through 
so many pages of two closely reasoning volumes on sub- 
jects abstruse and confessedly difficult, and we who have 
steadily gone through them may therefore venture to 
pilot others on the way. 

As we lay down the volumes we And the difficulties of 
r^ewing them very considerable. If we were dealing 
with the works of a 1 m earnest man than George Harris 
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we should have no difficulty in finding some faults in 
every page. If we did not understand, or did not think 
that we do understand what he means by all the toil he 
has expended on these two books, we might say that the 
toil was all labour lost, and that to the making of books 
there is no end. In a word there is scope in the volumes 
for the critic of all minds all intelligences and all senti- 
ments. The scholar might question the history, the 
experim enlalist the science, the httirateur the style, the 
metaphysician the metaphysic , and all, within common 
rules of criticism, might be severe and at the same time 
fair. 

The truth as it seems to us is that Dr. Hams in the 
whole of his work has not really endeavoured to set forth 
any new and original idea of his own absolutely, while yet 
he has, at the same time, proceeded on an idea which is 
not destitute of onginality. He has striven like a true 
antiquarian to locus in his own mind the learning of 
others old and new and best on the subjects upon which 
he IS treating, and then he has tried to plant on his pages 
his own view as a compound of the complete study. The 
conception is erudite and laborious to a singular and 
almost painful labour It is a work m character with the 
mental form of a man who has been engaged all his life 
in judicial pursuits (as by the way is the case with Dr. 
Harris), and while, therefore, it is free of all fancy, it gives 
no such indication of individual analysis as shall separate 
his idea of what he has read from his idea of any one 
person whom he has read. He tells us, in fact, that 
"during the progress of the work many hundreds of 
minds have been dissected by the author,” but he does 
not tell us the further truth, because he is obviously un- 
conscious of the fact, that he has tried to make one 
dissection out of the whole. 

We have said that in the mode of constructing the 
chapters of these volumes there is an originality in deal- 
ing with the accumulated learning of previous authors. 
Another feature which is quite novel in literature is also 
introduced by the author. He has laid other living 
authors under contribution, and whether they agree with 
him or differ from him he has published their views as 
he received them, totidem verbis. In these cases he has 
submitted his text, in proof, to the writers whose views he 
solicited, and having obtained their opinions he has 
tacked them on to the text in notes. In this manner we 
have presented to us the views of a number of authorities 
on many of the most curious and important points in the 
natural histories of men and animals. Let us give one 
illustration. 

In the chapter on the faculty of understanding in the 
second volume Dr. Harris discusses or rather considers 
the question whether inferior animals surpass the human 
animal in any particular faculty. He reasons that they 
do and adduces in proof of his opinion "the almost 
intuitive knowledge which certain animals seem to pos- 
sess of the virtues of particular herbs, as also of other 
substances, earths and mineral waters, to which they 
resort, successfully, in cases of sickness or bodily injury. 
Their discernment in this respect,” he adds, " is probably 
owing to the great acuteness and perfection of their 
sensorial organs, which also enable them to detect and 
avoid poisons.” 

So much for the opinion of the author himself on this 
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nice point. But he is not content to let the reader 
rest on one opinion. He courts the views of nine other 
authorities who, he thinks, may throw some light on the 
subject. In this way we get opinions on one pomt of 
science rendered by men who are writing purely from 
their own knowledge without being aware that any one 
else IS adding a word on the topic under consideration, 
VIZ., whether inferior animals have any special faculty 
which fnan has noL The result is very curious. 

Darwin, one of the authorities consulted, doubts the 
opinion altogether. He knows of no facts making it 
probable that animals perceive any qualities that are not 
perceived by us. He does not beheve that any animal 
knows what herbs are poisonous, except through expe- 
rience during former generations, by which an inherited 
association or instinct has been acquired against any 
particular herb Quatrefages admits the view of the author 
to a certain extent, and in some cases he believes it to be 
necessary to admit the intervention of instinct, but he is evi- 
dently very doubtful on the subject. Richardson doubts the 
assertion altogether that animals resort to earths or mineral 
waters as remedies. He also doubts whether animals avoid 
poisonous vegetables, except in instances where the sub- 
stances they refuse are distinctly odorous. He adds that 
the evidence on the subject in favour of the animal over 
the man is very small when it is carefully analysed , and 
certainly in regard to the avoidance of poisons by the 
inferior animals, the faculty, “as he found by direct 
observation, is extremely limited ” It extends only to 
the detection of odoroas substances. Wallace believes 
that the statement as made by the author is '' unfounded 
and erroneous,^' Lubbock doubts whether the word 
knowledge can be applied to animals, but agrees that 
their senses are “ in some respects more acute ; also, 
perhaps, very different from ours ” 

These are negative or opposing views to those expressed 
by^Dr. Harris himself on the subject of the special 
faculties of the inferior animals. But he adds the opinions 
of other authors which go with his own on the point, and 
in some instances are more determinately expressed. The 
late Mr. Alfred Smee, Mr. Serjeant Cox, Dr. Carter 
Blake, and Mr. Wood are on the side of our author. 

We have selected but one example of this incidental 
inflow of thought from other minds into Mr. Harris's 
pages. We could have found many more illustrations, 
some of which are of equal interest, and we have no 
doubt that in a future day, when all the writers are silent, 
as, alas ! some already are, these footnotes will be quoted— 
as extracts from letters of past men are quoted now— as 
evidences of thought quite unpremeditated, but still as 
correct reflexes of the minds that gave them forth. 

We turn to the chapter on “The Faculty of Genius,'' 
in the thud book as a good illustrative type of the 
chapters generally. Dr. Harris here strives to fix a 
definition to the word genius. In accordance with his 
rule, he gives the definitions of many scholars and meta- 
physicians respecting genius, and thereupon he adds his 
own definition “ The faculty of genius," he says, ** may 
be defined to be that power of the mind whereby it is 
able to produce results which cannot be attained by the 
common and ordinary faculties for receiving knowledge 
and reasoning upon it" Genius, therefore, produces 
resulli which no exercise of common or ordinary faculties. 


however energetically they may be employed, coidd pro- 
duce — results which are quite beyond the sphere of such 
ordinary faculties, “ and of a nature altogether different 
from anything produced by them." ** Thus," he continucsj 
“ while by understanding and reason we receive ideas and 
compare them, by genius we are enabled to create them 
anew altogether, through the original combinations which 
we accomplish While the former faculties only enable 
us to import and to select our wares, the latter enables us 
to make them ourselves." 

From this definition the author proceeds to state that 
the faculty of genius, like that of understanding and 
reason, will be found to be constituted of certain inde- 
pendent capacities. These he classifies under different 
heads, viz., the capacity for wit , the capacity for taste ; 
the capacity of organisation ; and the illustration of the 
nature of these capacities, under the last of which heads 
there is appended a most interesting note by De Sainte 
Croix. Further on he writes under other heads, on the 
distinctive functions, operations and appliances of each 
of the different capacities of gemus ; the corresponding 
characters in the action of each of these capacities ; on 
art as the especial provrince of the faculty of gemus , on 
the extent and limit of the operations of genius. 

Here, in summary, is the scope of this essay of our 
author on genius, From his point of view, that genius 
js a special faculty belonging to a particular class of men, 
It 15 an admirable treatise in itself It ought to have 
been supplemented by a special chapter on genius m 
relation to families and races, without which chapter it 
may be considered, by some, to be diffuse, uncemenLed, 
and unsymmelrical ; an edifice that may easily fall down 
and is not artistically laid out. For all that it is a com- 
manding construction, wanting in genius but elaborate in 
labour. It is, in fact, a striking illustration of one of the 
author's own definitions. The best part of the essay is that 
in which the attempt is made to prove that the faculty of 
genius is especially connected with art. It will occur to 
all who think on this matter that there is in the idea a 
subject for careful consideration, If it should be true, 
the admission of its truth would lead to considerable 
modification m historical appreciations of work m 
science. It strikes us at once, as we glance back at the 
history of science, that the true men of genius in science 
have all been strongly imbued with artistic feeling and 
knowledge, and it strikes us also that some men who are 
known only as artists in literature or pamting, or other 
true art, have made very singular and original contri- 
butions to science. But the theme is too fruitful of 
suggestion to be followed out here. We leave it for the 
study of those who have leisure as well as learning. 

We replace Dr. Harris's volumes on our shelves in a 
convenient place for handy reference, and we commend 
others who have to think, write, and speak on the subjects 
submitted for study to do the same. They will often find 
the matter most useful as well as intereatmg> and although 
at times they may wish that the exposition had been less 
laboured, they will be grateful to an author who has 
spared neither time, nor labour, nor expense, to give them 

the work of his life." We add, without hesitation, that 
Dr. Harris's work, though it be little read in this age 
of luxurious readi^ will remain to be read as one of the 
solid and enduring addidonis to Enghah learned Utcrature- 
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SCIENCE IN THE ARGENTINE REPUBLIC 

The Argentine Republic Written in Cferman by Richard 
Napp, assisted by several Fellow-writers, for the 
Central Argentine Commission on the Centenary 
Exhibition at Philadelphia. With several maps. 
(Buenos Ayres, 1876.) 

Physikahsckc Beuhreibung der argentimschen Repuhlik, 
nach eigenen und den vorhmidenen fremden Beo- 
bachtungen entworfen. Von Dr. Hermann Burmcister 
Erster Band die Gescbichte der Entdcckung und die 
geographische Skizze des Landes enthaltend. (Buenos 
Aires, 1875,) 

Acta de la Academia Nacional de Ciencias Exactas exts- 
tente en la Umversidad de Cdrdova, Tomo I. (Buenos 
Aires, 1875 ) 

Los Labatlos Fdsiles de la Pampa Argentina Desenptos 
por Dr. Hermann Burmeister, Director del Museo Pub- 
lico de Buenos Aires. Obra ejecutada por drden del 
Superior Gobierno de la Provincia de Buenos Aires, 
para ser presentada en la Exposicion de Filadelfia. 
Con viii. LAminas Litograhadas. (Buenos Aires, 1875 ) 

O N several previous occasions ^ we have alluded to the 
excellent work m science accomplished by Prof 
Burmeister, or under his supervision, since that eminent 
German naturalist look up his residence in the Argentine 
Republic. A batch of books, which has now, we regret 
to say, been lying before us for some time, testifies to his 
unabated activity in the good cause, and requires a few 
words of acknowledgment and explanation. The first of 
these, originally written in German by Richard Napp, but 
translated for the benefit of the Anglo-Americans, gives a 
general physical and commercial account of the Argen- 
tine Republic, prepared on the occasion of the Centenary 
Exhibition at Philadelphia. It is, of course, rather super- 
ficial, as is usually the case with such essays, but contains 
a good deal of informatioo, and will be useful to the many 
Anglr-Saxons who are now sealing m vanons parts of the 
country of which it treats. 

Next we have the first volume of a complete physical 
description of the Argentine Republic, by Dr. Burmeister 
himself, which when finished will, as we understand from 
the introduction, contain a much more complete account 
of this extensive lerntory and its products than any work 
that has yet appeared. The present portion of it gives us 
the history of the discovery of the country and an account 
of its physical geography. Subsequent volumes will con- 
tain a general risumi of its natural history and geology. 
A French edition as well as a German will be issued, and 
a folio atlas will contain the necessary illustrations. 

The third work on our list is the first volume of the 
^^Acta^' of the National Academy of Sciences of Cor- 
dova, which, as we have explained to our readers on 
former occasions, has been recently re- constituted under 
Dr. Burmeisteris directorship. It contains contributions 
to science by some of the members of the new profes- 
soriate, the organisation of which has caused our excel- 
lent friend so mufh embarrassment. Dr. Stelzner and 
Dr. Brachebuseb treat of vanous points in the geology 
and mineralogy of the Argentine Republic. Df. D. C. 
Berg contributes an essay on the Lepidoptera of Pata- 

■ Matuu, vdJ. ill. p aSa , vol vii p 140', ud voi xiL p. Us 


gonia, based upon collections made during an excursion 
to that country in 1S74. 

Lastly, we have an excellent memoir by Dr. Bur- 
meister on the Fossil Horses of the Pampas formation 
written in Spanish and German, and prepared, as It 
appears, on the occasion of the International Exhibition 
of Philadelphia. Eight well-executed lithographic plates 
illustrate this important work, which is executed in the 
same style as other excellent essays of the indefatigable 
author that we have already noticed on former occasions. 
An Appendix contains a complete list of fhe mammals of 
the Quaternary Fampian formation, remains of which are 
contained in the Public Museum of Buenos Ayres. From 
this it appears that between fifty and sixty species are 
represented more or less perfectly in this unparalleled 
senes, amongst which are many specimens that, in spite 
of the richness of our own palmontological collections, 
might well excite the envy of Prof. Owen and Mr 
Waterhouse, 


OUR BOOK SHELF 

United States Commission of Fish and Fisheries, Pa^t 
ill — Report of the Commission for 1873-74 and 
1874-75 (Washington Government Priniing-office, 
1876) 

This volume is quite as interesting as any of those which 
have preceded it, whilst the amount of reliable informaiion 
it brings to a focus^ not only regarding the fish and 
fishenes of the United States, but of the fisheries of 
Great Britain, Sweden, Prussia, Holland, France, and 
Russia, IS remaikable ; nor are the historical observa- 
tions on the condition of the fisheries among the ancient 
Greeks and Romans, and on their modes of sailing and 
pickling fish less interesting The volume is throughout 
SO rich m statistics and details of piscicuUural labour that 
we feci embarrassed as to what part of it to notice first ; 
to give a detailed account of the contents is simply 
impossible in anything like the space we can afiord. As 
readers of NATURE may be aware, the present volume is 
one of a senes having for its object an exposition of the 
present state of the American fisheries, and in particulur 
showing the extent to which the seas and watef-s of the 
United States have been over- fished, and how far the 
systems of artificial fish culture at present in vogue 
provide a remedy for the reckless spoliation of the waters 
which has been gome on for the last twenty years. 
Familiar as we are with the figures of fish-culture, so far 
as they are locally applicable to Bntish enterprise, and 
whether m respect of oysters or salmon, any details we can 
give are utterly dwarfed by the fabulous-looking figures 
applicable to what has been achieved in America. The 
young salmon which have been thrown into the River Tay 
from the Stormonifield hatching-ponds since the beginning 
of the experiments in 1853 up 10 the present time, will not 
be equal to the operations of one season on the Upper 
Sacramento; in 1875 the salmon eggs collected numbered 
1 [,000,000, making a bulk of eighty bushels, and weighing 
nearly ten tons ' These eggs, so carefully packed that 
only a small percentage was wasted, have been largely 
distributed over America, and will doubtless ultimately 
add largely to the fish supply uf the United Stafes. 

Another fish which has been subjected to the mani* 
pulations of the pisciculturists on a positively gigantic 
scale IS the shad, Alosa sapidisstmay and the fish locally 
known as the ** ale wife,” Pomolobus pseudo~har§Hgus. 
These fishes were at one time (forty years since) exceed- 
ingly abundant in the Potomac nver, so much so that as 
many as 22,500,000 shad and 750,000,000 alewife were 
captured in siir weeks' time. Only a small percentage 
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these numbers can now be taken. Enormous quantities of 
shad have been bred from the egct and sent into the 
waters in order to renew the supply ; many millions of 
healthy young fish are thus annually added to the stock, 
and fresh rivers are now being populated with shad. 

Another fish to which the commission has of late 
directed its attention is the carp, Cyprinus carpio^ and var 
It IB a fish which is thought to be eminently calculated 
for the warmer waters of America, and especially suited 
to the mill-ponds and sluggish rivers and ditches of the 
south. Some most interesting information is given about 
the carp and its numerous vaneties, but it is too detailed 
for quotation. Another noteworthy feature of American 
fish-culture is the transport, in " an aquarium car,” to the 
coast and inland waters of California, of various fishes 
and crustaceans of North America, in order to test the 
question of whether they could be acclimatised in the 
warmer latitudes of the Pacific. The first experiment 
failed through an accident on the railway, but on J^une 
J2, 1874, the car arrived safely with its interesting freight. 
Out of a lot of 150 lobsters which were placed in the 
aquarium car, only four, however, were left alive on reach- 
ing San Francisco Bay, and these were put into the sea 
at Oakland Wharf, nine days after they had been taken 
from the Atlantic Ocean. It is thought probable that the 
four specimens did not ultimately live, but as two of the 
four were big with spawn it is probable the eggs would 
come to maturity, as the death ol the parent does not kill 
the spawn. Lobster eggs, unlike fish ova, are fructified 
before they leave the body of the animal. 

An interesting account is given in the present volume 
of the American oyster fisheries. 


LETTERS TO THE EDITOR 

[ Thi Editor dens not hold htmselj' responsible for otmwni expressed 
by hu correspondents. Neither can he unaa take to rdnm, 
or to correipond with the writers of^ r^ected manuscripts. 
No notice u taken of anonymous communicatWHs. 

The Editor urffently requests correspondents to keep their letters as 
short as possible. The pressure on hu space is so great that ti 
is impossible otherwise to ensure the ap^rance even of com- 
municatwns containing interesting ana navel pzets.] 

Indian Rainfall and Sun-spots 

Since my last communication to you on the above subject I 
have had some con espondence with Mr. Hill, the meleorological 
reporter to ihe North- We^st Provinces, in the course of which he 
has given me a more definite account of the results uf his inves- 
ligationB, The outcome of our joint researches may be broadly 
staled os follows — In yesrs of maximum sun-spot the summer 
rainfall is above and the winter rainfall below the average, while 
in years of minimum sun-spot the reverse conditions hold, vie,, 
the summer ralDrail is beloro and the winter rainfall above the 
average, 

Though Ihe preceding hypothesis can only be considered at 
present m the light of a probability, it is consideTably strength- 
ened by the fact that, unknown to each other, Mr. Hill and 
myself have each taken it as the basis of our separate, and until 
recently, independent Lnes of inquiry. Mr. Hill has already 
sent in a short report to Government of the results of hii own 
Investjgatioas, which be roughly states in the following words : — 
“ 1 have examined the rainfall of Benares, Allahabad, Agra, 
Bareilly, Roorkee, Debra. Mussoorle, and NuniTa], since 1061, 
and 1 nnd that on the averse the total annual rainfali of the 
maximum, sun-spot years i^i, 1869, 1870^ and 1871, is about 
14 per cent, above the average for the whole penod, and that of 
ihc mmimum group 1866, 1867, and 186B, about 4 per cent, 
below It. On the other hand, when only the winter rainfall is 
coDHidcred, the defect in maximum sun-spot years is about ai 
per cent, of the average winter Isll, and the exceas in minimum 
lUD-spoE yean Is above 20 per ctnr " UnfortiuiaXcly no further 
data appear to be available in the North- Weat Provinces, as 
during ike mutiny decade, 1851-18^0, no register was kept, and 
beloic^lhe mutiny the Schlaginiweits took away to Germany most 
of tha 'old rainbiU reeoidi. The results, however, as far as they 


go, are in complete accordance with those I have obtained from 
a similar companson of some of the rminfalls in Bengal, 

The chief obstacles in the way of making a thoroughly 
complete and exhaustive comparison of the ninlalls throughout 
Northern India are (i) the paucity of register^ and (3) the 
limited periods over which they extend. In the single case of 
Calcutta the latter objeciion does not apply, since by dmt of 
some trouble I have succeeded in obtaining the monthly as well 
as the snoual falls for a period of forty years, from 1833 to 1876 
inclusive. As this compnsei four complete sun-spot cycles, the 
results are extremely valuable, especially as they tend to exhibit 
what Prof. Balfour Stewart conaidcn to be the true test of a 
ical cycle, vis , Us repetitioa, 

here append a comparison of the lainfaU of Calcutta, for 
the months of January, February, and March, arranged in four 
groups of minimum and maximum sun-spot years, together with 
the years immediately preceding and following them (except in 
the case of the former, where ihe nse after the mmimum U often 
very rapid). 


Minunum sun-spot froups. 

Maaimum suD-spot groups. 

Vein 


Toial of each 

Years, 

Total of each 


group 

group 



inches 


inches 

1842 



1836 1 


>843! 


7 80 

1837 [ 

3'54 

,844 



1838) 


*854 



1847 ) 


iSss 


7 29 

[848 [ 

6 68 

1856 



1849) 


IB6S 



iSwi 


]B66 


12 89 

iStel 

6 42 

1867 


1861 ) 


>875 




1 

1876 


14 60 

1870 [ 

1 976 

1877! 


1871 J 

I 

Total of all | 

42 58 

Total of aU j 

1 26 40 

1 

the groups, t 

the groups. { 


In addition to this it may be noted that the total fall during 
the same three months of the four absolute minimum sun-spot 
jreors 1843, 1B56, 1867, and 1877 (probable mmimum) is 1598 
inches, while inat of the four absolute maximum sun-spot yean, 
1837, 1848, i860, and 1870, reaches only the insignificant 
amount of 2 48 inchca Similar results are obtained if the 
month of April and the months of November and December of 
the preceding years are respectively included, thus evidently 
showing that the relation is one connected with the sesaonal 
distribution of the rainfall and not merely a coinadenoe, resaltmg 
from having taken the rainfalls of special months 

If we treat the rainfill of Dehra, from 1S61 to 1S77, in a 
somewhat similar manner, by taking the rainfalls of January, 
February, and the previous December, and consider iS6ij 1862, 
and 1863 to approximately represent a maximum group, the 
resnliB are as follows: — 


Minimum aun-spoi groups 

Maxiinuio aun-spol groups. 

Yean 1 

1 

Total of each 

Yean. 

Tolal of each 

group 



group. 

:si! 

inches 

1B61 ] 

1 

1 aches. 

22‘I 

1862 


2 6 

1867 J 


1S63] 

1 



1869 

1 


187I ( 

13 3 

1870 


105 

•877 j 


1871 1 

► 



1 think an examination of the preceding comparisons of the 
winter rainfalls of Dehra and Calcutta (rough though they 
undoubtedly ore) distinct evidence of repetioon In 
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unisoD with die sunspot periods, at all events enough to warrant 
furiher and more complete mves titrations being made on the 
point. I Will not trespass on your valuable space further than 
to add a similar rougn indication of the mverbe relation that 
holds m the case of the summer rainfaUs. They will be seen to 
be greatest in years of maKimum sunspot. 

In the faUowing groups the rainfall of Debra is talcen for the 
months of June, July, August, September, and October during 
which the south-west monsoon rams rail 1 give the scparale 
rainfall during these months for each year, as well as the totals 
and averages. 


Maximuin lun-ripot groups Miaimuin BUii-<ipot groupc 


Years j 

1 Inchei j 

Toulii 

1861 1 

9>4l 

1 H 1 

i86z ' 

1 90 s i 

1019 

Average for each year 90 9 

1869 

705 ) 


1870 1 

77‘2 ' 

247 9 

1871 

100 2 ) 


Average for each year 82 G 


Years 

1875 

1876 


Inches 

67 2 
76 1 


loUU 


1433 


Average for each year 716 


1865 589) 

i86b 67 o ^ 
18G7 I 606) 


186 5 


Average for each year 62 l 


The averages give a mean average excess in each year m the 
maximum sun spot groups of 19 9 inches over each year m the 
minimum groups ; a gigantic difference certainly, and apparently 
luamtainccl preity con-islcnlly throughout by tlie rainfall of eich 
year The defect m the winter rainfall ol years of maximum 
sunspot and the corresponding excels in yearii of minimum sun- 
spot together combine to render the excess m years of maximum 
fiun-^pot less apparent in the tuial annual falls, though it Mill 
exists to a certain extent The present year (at present abnor- 
mally deficient in solar activity) appears destined to fulBJ the 
preceding relations to an alarming extent The winter rain- 
Jall was unuMially plentiful throughout Northern India, while, 
up lo the present lime, when the monsoon should be m full 
swing, the rains, except in Eastern liengal, have been so seamy 
that unlcM rain falls soon and abunilanrly, we shall have to face 
a famine as fearful as that which is just now devastating Madras 

E. D Archibald 


Greening of Oysters 


no doubt identical with those which Dr. Bornet hu studied. 
Gaillon refers to an earlier memoir of his own on the same 
subject publishe l by the Academy of Sciences of Rouen, and in 
the Annales dcs Scunces Phys^ques^ for 1821. W. T. T, D. 


Reproduction by Conjugation 

The phenomenon to which Mr Bennett alludes is, I presume, 
well known ; but it is not universal, though common He will find 
illustrations m Llassall's " British Freshwater AlgEC," where the 
zygospores aie formed in both hUmenis simultaneously; ^ 
pUte 19, (Spirogyra) , pUte 38, several species of 

Tyndaruira But 111 those genera in which the Zygospore is 
formed Ihtiueen the filameols it would seem impossible to decide 
which 15 male and which is female, d ^ , plate 39, fyndaridea 
conspuua^ imtmrsa, Ralfni^ ami d^cussatn j or m the genera 
Mfiocarpiis, plaies 42-47, and Stenocarpus, plates 47-49 

George Henslow 

Strange Dream Phenomc;ion 

After reading the interesting letter on a ** Strange Dream 
Phenumenon " which appeared in Naiurk (voL xvi p 329) it 
occurred to me that it might be worth while to put on record 
ihe following experience which connects m a very striking 
manner the phenomena of dreaming and subjective vision. 
Some lime ago, when rather tired by overwork, I dreamt during 
the night that some one had entered my bedroom and was 
approaching the pillow under my head with the intention of 
abstraciing some vnluabic papers which I fancied were concealed 
beneath it I noticed in every particular the dress, stature, and 
features of the intending robber, but just as he put forward his 
hand towards the bed I began to awake, slowly at brat, but with 
great celerity as soon as I perceived the figure of my dream 
walking slowly down the side of the bed , wide awake now, 1 
watched it reach the corner bedpost, turn round, and with 
measured noiseless step pass along the foot, tiU on coming 
between th« window and myself it diiappeared, as all the 
" ghosts ” with which I was then afllicted were wont to do when 
shone through by the light. 

I did not sleep any mure for the rest of the night, and hence am 
perfectly certain that this was not "a dream within a dream,” 
but a clear case of a subjective vision prolonged from the sleep- 
ng into the waking state, and thus afTirding evidence to prove 
the essential identiiy which underlies the phenomena of “drcam- 
iDg dreams ” and seeing ** ghosts.” W, J S 


I r hss long been known that oysters, when removed from the 
sea and kept artificially m shallow pus filled with salt-water, 
assume a green colour which is or was much thom^ht of by 
epicures. While this spring at Le Croisic, at the mouth of the 
Loire, my friend. Dr Bornet, informed Prof Lankester and 
myself that this singular change was particularly observable in 
the oyster preserves in the neighbourhocML He was at that 
tune at a lots for an explanation, but I have just received a letter 
from him in which he gives the solution of the problem, and tins 
wdl I ihink be so interesting to many of the readers of Nature, 
that I have ventured, although without hia permission, to 
communicale it lo them 

” As a souvenir of our meeting at Croisic, I send you some 
CoraUtnacid from that locality Scveial have not yet been 
deieclctl on the English cooEt, where, however, they ought to 
occur 1 have added a Diatom, Navicula fmiformis^ Grunow, 
var. ojlr^ana This species, whoje contents arc of a coball-blue 
colour during life, occurs in prolusion m the oyster-prcservci of 
Crouic, and it is because they feed on this Diatom that they 
become green. Nothing Is easier than to demonstrate the fact 
by placing white oysters in a plate of sea-water containing 
nothing but APovtcuia fusi/arfuts^ and the *' greening” takes 
place la thirty-six hours. As often as the experiment is repeated, 
the same result follows. But why should Navicula fun/ormis 
be blue, while all other Diatoms are culourlcss 7 ” 

W. T. Thiselton Dyer 

P.S — Since this note has been in type Prof. Oliver has 
called iDy attention to a paper in the " Mdmoires dela Socicle 
Linocene du Calvados,” 1024, ^p. by Benj'amin Gaillon, 

Sur la cause de la coloraimn des Hultrcs ei fur lea Ani- 
xnalcules qui servent it leur nutrition.” Thejfi anfmatpules form 
maasei which he compares to the green msUer of Priestley, dud 
u he refers then to the genus Navicula of Bory, they are 


OUR ASTRONOMICAL COLUMN 

The Sateli.ites of Mars - The Parts correspondent 
of the TtrfieSj writing on August 27^ states that at the 
meeting of the Academy of Sciences the ^me day, M. 
Faye had announced the independent discovery ol the 
satellites of Mars by M. Borrelly at Marseilles, claiming 
lor him even an earlier detection than was effected at 
Washington. Prof Watson's name being introduced as 
the American discoverer instead of that of Prof. Asaph 
HaJ], It IS clear that the statement has arisen from a mis- 
conception on the part of the reporter at the sitting of the 
Academy, who has confounded the discovery of No 174 
of the mmor-planet group, by Watson and IJorrelly, wuh 
that of the satellites of M ars. 

A letter fmm Rear-\dmiral Rodgers, Superintendent 
of the Naval Ooservaiory, W.\shington, to the Secretary 
of the Navy, dated August 21, furnishes particulars of the 
observations and calculations bearing upon both satellites, 
which had been made up to that date. The outer 
satellite was remarked on the nth, but its true character 
was not certainly recognised until the i6ih. On the 
following night Prof. Hall first observed the inner 
satellite. The discovenes were telegraphed to Messrs 
Alvan Clark and Sons, at Cambndgeport, on the 18th, 
that confirmatory evidence of ihe existence of the satellites 
might be obtained by means of the 26'inch CelescopiP of 
Mr. McCormick, at present in the hands of those eminent 
opticians, who succeeded in veiifying Prof, Hall’s diM 
covery, as did also Prof. Pickering and his assistants at 
Cambridge, Mass. On the J9th the discovery was 
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communicated to the Smithsonian Institution, and by it, 
to the European observatories. 

We subjoin the principal results of Prof. Newcomb's 
calculations on the hrst ten days' measures, extracted 
from a circular for which we arc indebted to the 
superintendent of the U.S Naval Observatory. 

For the outer satellite Prof. Newcomb finds ; — 


Major axis of apparent orbit at distance [9 5930] 82" 5 

Minor axis ,, ,, ^T‘l 

Maior axis of orbit at distance unity . .. , 32^3 

Position angles of hne of aphides of apparent orbit 70“ 250° 

Passage through west apsis 250") Aug 19 at 16I1 6 W M T 
Inclination ol true orbit to the ecliptic 25° 4 

Longitude of asetnding node . 82“ 8 

Period of revolution . , , 3oh. I4ni 

Hourly motion in nreocentnc longitude iP'91 

These elements give foi the ninsh of Mais - — 

3,090,000 

For the inner satellite Prof Newcomb finds — 


Major axis of apparent orbit at distance [9 593 °] 33 ^ O 

passage through eastern apsis (y) — 70') Aug 20 at ijh oW.M T 
PenoQ of revolution , jh 38m 5 

HouiJy motion m arcocenlnc longitude . 47“ n 

If wc refer the position of the orbit of the first satellite 
to the earth's equator, the ascending node will be found 
to be m 46° 4, and the inclination 36° 2. The real dis- 
tances of the satellites from the centre of Mars are about 
14,500 and 5,800 miles respectively. 

Prof Newcomb, writing to the New York Tribune on 
August 22, gives some particulars relating to the new 
Satelliies. He remarks that the first question which will 
naturally arise is, Why have these objects not been seen 
before? The answer is that Mars is now nearer to the 
earth than he h^s been at any time since 1845, when the 
great telescopes of the present day had hardly begun to 
be known. In 1862 when Mars was again pretty near 
to the earth, we may suppose that they were not looked 
for with the two or three telescopes which alone would 
have shown them In 1875 Mars was too far south of 
the equator to be advantageously observed m these 
latitudes. The present opportunity of observing the 
planet is about the best that could possibly occur At 
the next opposition m October, 1879, there is hope that 
the satellites may be again observed with the great 
telescope at Washington, but Prof. Newcomb thinks that 
during the following ten years, when owing to the great 
ecccDincity of the orbit of Mars, he will be much further 
from the earth at opposition, the satellites may be invisible 
with all the telescopes of the world. In the piesent year 
|t IS hardly likely that they will be visible after October. 
The satellites may be considered as by far the smallest 
heavenly bodies yet known. "It is hardly possible to 
make anything like a numerical estimate of their 
diameters, because they are seen in the telescope only 
as faint points of light. But one might safely agree to 
ride round one of them in a railway car between two 
successive meals, or to walk round in easy stages during a 
very brief vacation. In fact, supposing the surface of the 
outer one to have the same reflecting power with that of 
Mars, Its diameter cannot be much more than ten miles, 
and may be less. Altogether these objects must be 
regarded as among the most remarkable of the solar 
system." Prof Newcomb further points out that we may 
regard M. Leverner's mass of Mars as the product of a 
century of observation, and several years of labonous 
calculation by a corps of computers, while from the 
measures on four nights of the new satellites, ten minutes' 
computation gives a mass which is in striking agreement 
Witt that of the illustrious astronomer of Par^, 

D’Angos Comft of i784,^ln continuation of our 
remarks upon this object, so long considered apocryphal 
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(Nature, vol. xvi. p. 124), we proceed to notice an investi- 
gation by D'Arrest, undertaken in 1865. He refers to a 
somewhat confused note in Coopers " Catalogue of 
Cometic Orbits," where the orbit given by D'Angos is 
introduced “ with no slight misgivings," though the writer 
thought his note was ** considerably opposed to Encke’s 
statement," on what precise grounds, however, is not very 
apparent. And D’Arrest considered the essay m Zach's 
work may have received undue colouring from the editor, 
and a further proof of the non-existence of the comet is 
retmired. 

Deducing the sun's places from the Tables of Hansen 
and Olufsen, D'Arrest compares the fourteen days' obser- 
vations given by D'Angos in Bemouiili's and Hinden- 
burg's Magazine, with the best of two orbits calculated by 
Others from them, and finds what he terms " horrenden 
Abweichungen." A similar comparison by means of 
elements selected from numerous sets computed by 
himself, exhibits also great differences, so that his first 
conclusion is identical with that arrived at by Others and 
Encke, the comet’s places are irreconcilable with para- 
bolic motion about the sun. On applying the general 
method of the Theoria motus he was led to extra- 
ordinarily small distances from the earth, in perfect 
a^eement with the results obtained by Encke on a 
different method of procedure. 

D'Arrest then introduces the consideration of the 
geocentric hypothesis. We are certain of cases where the 
orbits of comets have undergone an entire change 
through the action of the planet Jupiter, and there is now, 
he urges, no difficulty in accepting the idea of an insig- 
nificant and small vaporous mass, passing with a retro- 
grade motion in «:uch close proximity to the earth, that 
the case treated of in the " Mdcanique Cdleste," book ix, 
chap 11 , may enter. The question is a complicated one, 
and D'Arrest contents himself with examining whether in 
the series of observations of the comet, there is anything 
to contradict the hypothesis that for a time it was moving 
as a satellite of the earth Necessarily omitting parallax, 
he finds on this geocentric assumption the following 
elements — Time of passage by the perigee, April 1 5 1 3649 
mean lime at Pans ; ascending node 90° 52' 9^ ; inclina- 
tion 43° 8' 23" , distance of perigee from ascending node 
128° 7' 59" \ eccentricity 097320, and least distance from 
the earth in units of the semi-axis major of the moon's 
orbit 3 82290 , motion, letrograde. When now the 
comet's distances from the earth arc found from the 
observed angular motions, and again direct from the 
elliptical elements, a comparison shows that the angular 
motion with respect to the earth corresponds well with 
the law of areas, and the latitudes from this approximate 
calculation are sensibly better represented, than on the 
supposition of heliocentric motion. 

The general conclusions arrived at by D'Arrest from 
his investigation appear to be these ; that the impossibility 
of tbe observations published by D'Angos and the obvious 
imposition previously attributed to him are not in accord- 
ance with evidence. The comet may have been moving 
for a time virtually as a satellite of the earth, or while 
passing very near to it may yet have been without the 
sphere of attraction, the definition of which is perhaps 
somewhat arbitrary. The difficulty and uncertainty 
attending further research, and the expense of time and 
labour necessary, induced D'Arrest to rest satisfied with 
having thrown a more satiafactory light on the observa- 
tions of the second comet of 1784, or at least of proving that 
a small body moving under certain conditions might have 
occupied the positions in the heavens attributed to it. 
We have yet to give some account of a paper by Gauss 
on this subject. 

The First Comet of 1877 (Borrelly, February 8) 
—The elements of this comet, so far as yet published, 
appear to depend upon an interval of observation of eight 
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days only. The folloving orbit by Mr. Hind is founded 
on positions betvveen February 8 and March 11 ' — 
Ferihelion Passage, 1877, January 19 18369, G.M T 


Longitude of Perihelion 200 4 18 o 

,, Ascending Node 187 15 7'o 

Inclmalion to Ecliptic 27 S 24 i 

Log. Perihelion Dislanre 9 ‘ 907 i 303 

Motion — retrograde. 


' W 


M Eq 
877 o 


There seems to be no sensible deviation from the 
parabola. 


BIOLOGICAL NOTES 

New Work on Birds — We have received the 
prospectus of a new work by Dr. A. B. Mayer, 
Director of the Royal Zoological Museum of Dresden, 
to be entiiled Abbildungen von Vogel-Skeietten,” 
in which he signifies his iniention to publish, in parts, 
figures of the skeletons of rare or little-known bird^. 
F-tich part IS to contain ten plates of large quarto 
size, one of which, representing the skeleton of the 
extremely uncommon parrot from New Guinea, ZArry/- 
tilus pecquett (Lesson) accompanies the prospectus It 
is a phoio-lilhograph, and differs materially from any 
other which we have seen in one important particular, 
namely that the bones of one side only are depicted, 
which IS a great advantage, as it prevents the confusion 
unavoidably associaied with the representation of the 
whole structure The illumination of each bone and the 
focus of every part is most satisfactory, more so in many 
respects than any drawing could possibly be Short 
commentaries, with measurements, will accompany each 
plate. It is proposed that Part I. shall contain figures of 
Loitruhis C/tnrmosyna josephina^ Meropop^on 

forxientj Paradisea papnana^ ttcinurns rf^^us.^ Mann- 
coatii rhaiybea^ Ftilopus ^pectoms^ Otidtphaps nobihs^ 
and Gailus biuhiva (Irorn Celebes) In ihe senes is also 
to be included the skeletons of the several domestic 
pigeons and fowls. We hope that Dr. Mayer will have a 
large subscription to this valuable addition to ornitho- 
logical literature. 

The Body-Cavuv in ihe Head of Vertehrates 
-~It has huherto been regarded <xs a point of distinction 
between the momh, throat, and gill region of vertebrates, 
and the rest of the trunk, that in the former no splitting 
of the body wall took place in early development, while 
in the trunk the body-wull becomes sharply separated 
from the contained viscera, and a cavity arises between 
them, part of which is the peritoneal cavity. Mr. Balfour 
{Jour, Anat t April, 1877) has announced the discovery 
in sharks of a head-cavity on either side of the throat, 
dividing the growing tissue mto an inner and an outer wall, 
When the visceral clefts (future gill-slits, &c ) appear, 
they subdivide these cavities into smaller ones The 
hcad-cavity even grows forwards as far as the eye, and 
uliimately there is a senes of cavities . (i) a premandibular, 
(z) a mandibular, (3) a hyoid, (4) a senes in the branchial 
arches. These cavities ultimately atrophy, but their walls 
become developed into muscles, and they answer to the 
muscle-plates of the rest of ihe body. Thus this discovery 
gives iniormation of a most valuable kind as to the seg- 
mental relations of 4he head to the rest of the body, 
besides furnishing a glimpse of a primordial condition in 
vertebrates which had till now remained unknown. 

Fish- EATING Birds. — Mr, Joseph Willcoxhas recorded 
an interesting observation on the crow blackbirds of 
Florida {Quiscaius purpur^us). Standing on the bank of 
a river in Florida, he noticed a commotion among a 
congregation of crow blackbirds, which were anxiously 
looking into the water. A large bass was pursuing its 
favounte food, the small fry, and the Utter, in their frantic 
efforts to escape, jumped out of the water, many of 


them fell on the land. The blackbirds, evidently experts 
at the game, immediately pounced upon the small hsh, 
and swallowed them before they could get back into the 
water. {Proc, Acad. Nat Sci , PhiUdelphia, 1877) 

Ants' Domestic Animals — Prof. Leidy (Philadelphia) 
has observed colonies of F flava in possession of several 
kinds of insects at once A comparatively small assem- 
blage of them had three groups, an aphis, a coccus, and 
the larva of an insect, apparently coleopterous. The 
aphides were kept in two separate herds, and these were 
separated from a herd of cocci In a larger colony of 
ants there was a collection of aphides occupying the under 
part of one margin of a stone, for ten inches long by 
three-quarters of an inch wide. A distinct group of 
cocci, closely crowded, filled a square inch. They all 
appeared to be carefully attended to by the ants. 

A Whale in thf Mediterranean —M. P J Van 
Bencden has made a short communication to the Aca- 
d» 5 rnie Royalc de Belgique, published m that Socieiy’s 
with reference to a letter by M Capellinr, on 
a true whale captured in the Mediterranean Sea, near 
Taranto The Italian author suggests the new specific 
name Balxtna tarantina^ but M, Van Beneden much 
more reasonably thinks it most probable that 11 is a stray 
specimen of B. biuayensis. 


THE LATE MR, GASSIOT 
IITE last week announced briefly the death of Dr. J 
* * P Gassiot, and now give some account of the prin- 
cipal scientific results obiained by him. Mr Gas^'iot, 
partner in the firm of Martinez Gassiot and Co, wine 
merchants, Mark Lane, first devoted his spare time to 
electrical experiments about the year 1838. An Electrical 
Society was formed about that time in which he took an 
active part. At one of the meetings it was observed 
that when the two copper wires forming the poles of a 
powerful voltaic battery were crossed and drawn asunder 
so that the voltaic arc passed between them, the positive 
terminal became heated to incandescence, while the 
negative remained comparatively cool This excited 
great interest in Mr. Gassiot's mind and led him to make 
several experiments, but without thoroughly explaining 
the phenomenon. In the course of these experiments he 
procured powerful batteries, first of DanieU’s cohstruc- 
tion, then of Grove's, and ultimately a large water 
battery. 

It had been observed by many writers ^principally 
Continental) that while the dynamic and chemical efiTccts 
of the voltaic battery increased in intensitv in proportion 
to the increasing chemical action in the cells of the 
battery, the static effects, such as the repulsive action in 
a gold leaf or pith ball electroscope, the spark, the power 
of charging a Leyden phial, &c , were more intense when 
the battery was charged with water and had consequently 
but a feeble chemical action in the cells This anomaly 
puzzled electricians much, and though sought to be 
explained by various hypotheses, was a great stumbling- 
block m the way of the chemical theory of the voltaic 
battery. 

Mr Gassiot had been led to attach great value to good 
insulation between the cells of the battery, and he pro- 
cured to be made a Grove battery (the most powerful 
chemical battery known) of loo glass cells, all having 
long glass stems, and separated from each other. This 
batieiy gave very powerful chemical results, and a voltaic 
arc of great brilliancy ; but, what was of the greatest 
importance, he found that with this lottery the static 
effects, or effects of tension, were greater than those of an 
equally-sized water battery. The puzzling anomaly was 
thus explained : the reason why the chemical battery had 
seemed inferior in tension to ^e water battery was that 
from the effervescing liquids, the close approximation of 
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the cells, and their being moistened ivith good conducdiig 
liquids j insulation was destroyed, and no static effects at 
the terminal, or very feeble ones, were perceptible. This 
result, by far the most imnortant of Mi. Gassiot’s labours, 
was published in the Phtl, Trans, of the Royal Society 
for 1844, p. 39 Tt got rid of the strongest objection to 
the chemical theory of the pile, and brought into harmony 
results whirh up to that time had appeared discordant. 

In 1852 Mi Grove had published in the Phil Trans. 
of the Royal Society, in a paper " On the Electro- Chemical 
Polarity of Gases, an account of transverse dark bands 
or strife, whirh he was the first to observe in the electric 
discharge The discharges were obtained from a Ruhm- 
korf coil, and made to pa'ts through attenuated gases, or 
what were commonly called vacua, Mr, Gassiot made a 
vast number of experiments on these striae, the most 
important of which was that be obtained them m a 
Torricellian vacuum with the voltaic arc, showing that 
they did not depend on the intermittence of the discharge 
(occasioned by the contact-breaker), but accompanied all 
electric discharges in vacuo. There is, perhaps, some 
doubt whether the voltaic arc is absolutely continuous, or 
whether it does not produce, by us action on attenuated 
gas, somethin? like waves (a store thrown into water may 
be a rough simile), but at all events it is continuous in its 
inception, and in that respect quiie different from the 
interrupted discharges of the contact-breaker apparatus, 
or the common electrical machine. 


Mr. Gassiot devoted himself for a long time to procuring 
vacua as perfect as they could be obtained, for the 
examination of the electric or voltaic discharges, and 
proved distinctly that when the attenuation was pushed 
to a high degree of rarity, the electric discharge would 
not pass at dl, a result which had been observed by 
Morgan {Phil. Trans , vol Ixxv ), the accuracy of whose 
experiments was impugned by Davy. 

Mr. Grove, as an answer to the contact theory of the 
voltaic pile, had shown that if two polished plates, one of 
zinc, the other of copper, were approximated, but kept 
from contact by a thin film of paper or mica, and then 
separated, the electric effects, alleged to be due to the 
contact of dissimilar metals, were produced ; it was ob- 
jected to this experiment, and not without reason, that 
these effects might be produced by friction of the paper 
or mica Mr Gassiot effectually got rid of this objection 
by bringing the plates into close proximity by a delicate 
micrometer apparatus and then quickly separating them ; 
the same electrical results followed {Phil. Afai;., October, 

1844) 

The above are the principal of many curious results 
obtained by Mr Gassiot While thus giving up his 
leisure time to scienre, he was a diligent and successful 
man of business and a liberal promoter of, and contribu- 
tor to, all useful scieniific and benevolent objects, some of 
which we mentioned in our previous notice. 


THE SPECTRUM OF NOVA CYGNI 

I N the Monatsbencht of the Royal Academy of Sciences 
of Berlin (May, 1877), Herr Vogel, the eminent 
astronomer, publishes the details of his investigations of 
the spectrum of the new star in Cygnus, and whilst ex- 
pressing his own views with regard to the physical con- 
dition of the star, enters upon a cntici^m of those of 
other observers. Herr Vogel observed the spectrum on 
sixteen different nights ; the first observation was made 
on December 5, when the star was of 4*5 magnitude ; 
the last on March 10, when the magnitude was only 

83- 

Herr Vogel's observations show that the spectrum of 
the new star was a continuous one, showing numerous 
dark lines and bands and several bright Tines, The 
intensity of this continuous spectrum, which at first was 
very brilliant, decreased rapidly, so tIvLt three months 
after the discovery of the star it was only partly visible, 
and even that part was very fain^ The decrease of in- 
tenfiit\ did not spread evenly over the whole spectrum ; 
the blue and violet rays grew fainter far mor^ rapidly 
than the green and yellow rays, The red part of the 
spectrum, which already during the first observations was 
very dim ai d crossed by broad absorption bands, soon dis- 
appeared altogether, so that a bright line in the red seemed 
to remain ouite isolated. At first a dark band in the 
green, and, later on, a very broad dark band in the blue, 
were particularly conspicuous. With the exception of a 
bright line in the red, the other bnght lines at first sur- 
passed the continuous spectrum but very little in brilliancy ; 
they could therefore be seen only wiih difficulty. During 
the rather rapid decrease of intensity of the continuous 


spectrum they, however, became more easily discernible, 
and, as results from the measurements made, the hydro- 
gen lines Ha and Hi9 were particularly bright, and, later 
on, a line of 499 mill, mm wave-length. This latter line 
remained longest when the spectrum faded away, and 
finally surpassed the hydrogen lines in intensity ; the red 
hydrogen line was the first to grow fainter. The weather 
not having been very favourable, the measurements which 
Herr Vogel made have no claim to very great accuracy, 
but they at least prove that the following bright lines 
have appeared in the spectrum 

1. The hydrogen lines | beyond doubt. 

Hy most probably, 

2. A line of 499 mill mm, wave-length ( ± i mill. mm,). 
This line coincnlcrs tolerably well wuh the brightest line in 
the nitrogen spectrum under ordinary pressure ; ic is the 
same line which is brightest in the spectra of nebulx. 

3. An indistinct line of 580 m mm wave-length. 

4. An indistinct line of 497 m mm. wave-length. This 
nearly coincides with a close group of lines in the atmo- 
spheric spectrum. 

5 Some bright lines were seen in the neighbourhood of 
b and E, but their position could not be measured. On 
December 5 two lines were measured in the blue (of 474 
and 470 wave-lengths), and were also observed on Decem- 
ber 8, but, later on, only the second one has again been 
seen as an indistinct band of 467 wave-length. 

In the accompanying illustration (Fig. 2) we reproduce 
Herr Vogel's drawings, which supplement his observa- 
tions, and, as he points out, contain many a detail which 
could not well be described in words. 

Herr Vogel, in discussing ihe views of other astrono- 



mers, first deals with M Cornu's observations, M. Cornu 
msde his first observations on jbecember 2 and 5 (sec 
Nature, voL xv. p. 158); he succeeded in measuring 


several bright lines in the [spectrum, viz,, wave*lengt hs 
s88, 53*. 5i7i Sop, 483,(H^), 45>. 43S(Hy).’ 
He saw no dark bands distincily in the] continuous 
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fpectFum, because" say* Herr Vo^l, “he doubileai 
omemd with a spectroscope or too great a power of dis- 
persioili and therefore many details escaped his notice. 

supposition IB confirmed by the drawing, published 
in the Comfitss Rmdus (i. 83, p. i,i 72 )» where M Cornu 
represents the spectrum as consisting of two parts, and, 
which contains no other detads besides the bright lines ' 
As the line 588 wave-length, measured in the star spec- 
trum, corresponds closely with Dg, also the line 531 wave- 
length, with the well-known corona line (531,6 wave-lengths) 
and finally the line 517 wave-length, with the middle of 
the magnesium lines fi, M, Cornu draws the conclusion 
that with regard to chemical composition the atmosphere 
of the star coincides completely with the chromosphere 
of our sun . “ en rdsum^, la lumidre de I'droile parait 
po5s6der exactement la mSme composition que celle de 
I'enveloppe du soleil, nommde chromosphere" Herr 
Vogel, however, thinks that this conclusion is not alto- 
ether justified, since a line (500 wave-length), which 
Ofis rff?/ occur in the chromosphere was distinctly visible 


with the other bright lines in the spectmin, and it 
eventually became the bn^htest line of the whole spec- 
trum. Comparing his own observations with those of 
M. Cornu, Herr Vogel points out that they agree per- 
fectly with regard to the presence of the three hydrogen 
lines, and that of the brightest line of the atmospheric 
spectrum, or the principal line of the nebulx spectrum 
(500 wave-length). He could not determine the position 
of the bright green lines with sufficient exactness ; on 
one day he found for them 527 and 514 wave-lengths 
respectively, but these figures differ considerably Kom 
M Cornu’s ; this is still more the case with the lines in 
the blue, for which he finds 466 wave-length, while M, 
Cornu has 451 wave-length. The line 588 wave-length 
of M Cornu was observed by Herr Vogel on one occa- 
sion, but was not again seen afteiwards. 

Father Secchi, in a short note in the Astronomisch’ 
Nnchrtchien (No. 2,116), says that M- Cornu's description 
of the spectrum of the new star is correct, with the 
exception that the bright lines were not indistinct but 



well defined, like lines in spectra of nebuls. Father 
Secchi observed on January 7 and 8^ when Herr Vogel 
also saw the lines well defined. He is very positive that 
one of the bright lines is a hydrogen line, another a 
magnesium line, and a third a sodium line ; this, in Herr 
Vogel's (minion, is decidedly a mistake, because on 
January a the lines in the vicinity of the magnesium 
group were quite faint, and no bnght line near ^was to 
be seen. Acconiing to Herr Vogel, the bright lines which 
Father Secchi saw were a considerable disUnce away 
from the sodium magnesHun groups respecUvely, 
their wave-lengths being 500 and 580. 

Mr. Copela^^ who worked with a star specCrosoope' of 
Herr Vogel's constnictioii, which was connected with the 
15-inch refractor of Lord tindsay’s observatory, made the 
first obaervation on January 2, when the star was of 7th 
magnitude. He found the »ectnim to be remarhably 
blight and coDsisUng of a»^faint, oontinuoua spectruio, 
cross^ by five bnght liiiei, of which be determined the 
following wave-lengths :^(i) 655, intense linigbt ned ; 
(a) 581, middle of a rather bright band in the yellow, 


fading off rapidly on both sides; (3) 504^ and (4) 
bright, weil-cidined lines ; (5) 456, faint line in the violet 
Nol I and 4 are the hydrogen lines ; Nxx 31s the brightest 
line of the n^ulm spectrum. On J onuary 9, when the atmo- 
sphere was particularly favourable, Mr Copeland obs^ed 
two other lines, of 594 and 414 wave-lengths respectively. 
The first was* a “ very narrow line," the second “ eaces- 
sivcly faint, but still certainly and repeatedly seen." In the 
vicinity of about 525 wave-length, Mr. Copeland observed 
the maaiRium of intensity of the continuous spectniai, Mr. 
Copeland's observations agree very^ well wilte those of 
Herr Vogel ; the only exception being the violet line (456) 
for which Herr Vogel found a greater wave-length. Line 
414^ observed by M. Copeland, may possibly have been the 
fourth hydrogen line H 0 , if 414 is not a mistake of the 

f irinterand should bc434^as it would be strangeif Mr.Gope- 
and had not seen the tlurd hydrogen line H 7(434) which 
was distinctly visible. Mr. Copeland pointecl out that the 
line of 5 80 wave-length corresponds dosdy with aline which 
Herr Vogel obeerr^ in the spectra of thr^ faint stsiSf also « 
belonging to Cygnus, which^ have quite abnormal spectra. 
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Sind Herr Vogel owns thatj however small the similanty 
between these spectra and that of the new star may have 
been at first, a certain resemblance appeared when the 
latter grew fainter ; not only the line in question coin- 
cided with one in these spcctia, a coincidence was 
also evident in a maximum of brightness in the blue 
(467 wave-length) and m a dark broad band close to this 
maximum. 

Mr. Backhouse^ of Sunderland^ observed the spectrum 
on January 26, and found the brightest line to be of 503 
wave-length lie remarked in a note to Nature (vol, 
XV. p 295), that at the end of December, not this line but 
line F was brightest , Herr Vogel's observations quite 
agree with those of Mr Backhouse. 

In summing up and in his final remarks on this subject, 
Herr Vogel first of all declares that he cannot agree with 
M Coinu's view as expressed by this observer in the 
following phrase — “ Malgrd tout ce qu’il y aurait de 
sdduisant et de grandiose i tirer de ce fait dcs inductions 
rcl itives ^ I’dtat physique de cette dtoile nouvelie, ^ sa 
tempdrature, aux rdartions chimiques dont die peut dire 
le sidge, je m’abstiendra de tout commentaire et de toule 
hypolhdse i ce sujet Je crois que nous manquons des 
donndes necessaires pour arnver ^ une conclusion ucile, 
ou tout au moms susceptible de controle , quelque 
aitrayantes que soient ces hypotheses, il ne fauc pas 
oublier qu’ciles sont en dehors de la science, et que loin 
de la servir, elles nsquent fort de rentraver.''' 

Herr Vogel thinks that the fear that a hypothesis might 
do harm to science is only justifiable in very rare cases , 
m most cases it will further science, in the first place 
because it draws the attention of the observer upon things, 
which, without the hypothesis, he might have neglected. 
Of course, if the observer is so strongly influenced, that in 
favour of a hypothesis he sees things which do not exist — 
and this may happen sometimes^science may for awhile 
be arrested in its progress, but in that case the observer 
IS far more to blame than the author of the hypothesis. 
On the other hand it is very possible that an observer 
may — mvoluntarily^airest the progress of science, even 
without originating a hypothesis, by pronouncing and 
publishing sentences which have a tendency to diminish 
the general interest in a question, and which do not place 
Its high significance in the proper light Herr Vogel is 
almost inclined to think that such an effect might result 
from the reading of the above phrase by M. Cornu, and is 
of opinion that nowhere better than in the present case, 
where in short periods colossal changes showed themselves 
occurring upon a heavenly body, the necessary data might 
be obtained for drawing useful conclusions, and the test 
of those hypotheses which have been ventured with regard 
to the physical condition of heavenly bodies, might be 
made. 

A stellar spectrum with bright lines is always a highly 
interesting phenomenon for any one acquainted with 
stellar spectrum-analysis, and is well worthy of deep 
consideration Although in the chromosphere of our sun, 
near the limb, we see numerous bright lines, yet 
only dark lines appear in the spectrum whenever we 
produce a small star-like image of the sun and examine it 
through the spectroscope. It is generally believed that 
the bright lines in some few star-spectra result from gases 
which break forth from the interior of the luminous body, 
and the temperature of which is higher than that of the 
surface of the body, the same phenomenon we 
observe sometimes in the spectra of solar spots, where 
incandescent hydrogen, rushing out of the hot interior, 
becomes visible above the colder spots through the 
hydrogen lines turning bright. But this Is not the only 
explanation. We may also suppose that the atmosphere 
of a star, consisting of incandescent gases, as is the case 
in our sun, is on the whole colder than the nucleus, 
but with regard to the latter ia extremely large. Herr 
Vogel cannot well imagine how the phenomenon can last 


for any long period if the first hypothesis be correct. The 
gas breaking forth from the hot interior of the body will 
impart a portion of its heat to the surface of the body 
and thus raise the temperature of the latter ; conse- 
quently the difl'ercnce of temperature between the incan- 
descent gas and the surface of the body will soon be in- 
suflicient to produce bright lines, and these will disappear 
from the spectnim. This view applies perfectly to stars 
which suddenly appear and soon disappear again, or at least 
decrease considerably in intensity, t e.^ for so called new 
stars, in the spectra of which brt\^ht lines are apparent, if 
the hypothesis mentioned below is admitted for their 
explanation. For a more stable state of things the second 
hypothesis seems to Herr Vogel to be far more adapted ; 
he thinks, therefore, that stars like ^ Lyrx, y Cassiopeix, 
and others, which sh3w the hydrogen lines and line 
biii^ht on a continuous spectrum, with only small oscil- 
lations of intensity, possess very large atmospheres in 
proportion, consisting of hydrogen and the unknown 
element which produces the line With regard to the 
new star Herr Vogel points to a hypothesis which Herr 
Zo^llncr deduced from Tycho's observations of the star 
named after him, long before the considerable progress 
had been made in stellar physics by means of spectrum 
analysis. Zoellner supposes that upon the surface of a 
star, through the constant exhalation of heat, the products 
of cooling, which in the case of our sun we call sun spots, 
accumulate in such a way that finally the whole surface of 
the body is covered with a colder stratum which gives 
much less light or none at all Through a sadden and 
violent tearing up of this stratum the interior incan- 
descent materials, which it incloses, must naturally break 
foVth, and must, in consequence, according to the ex- 
tent of their eruption, cau^e larger or smaller patches 
of the dark envelope of the body to become luminous 
again To a distant observer such an eruption from the 
hot and still incandescent interior of a heavenly body 
must appear as the sudden flashing up of a new star. 
That this evolution of light may under certain conditions 
be an extremely powerful one, could be explained by tha 
circumstance that all the chemical compounos which under 
the influence of a lower temperature had already formed 
upon the surface, are again decomposed through the 
sudden eruption of these h^t materials, and that this decom- 
position, as in the case of terrestrial substances, takes 
place under evolution of light and heat. Thus the bright 
flashing up u not only ascribed to the parts of the surface 
which through the eruption of the incandescent matter 
have again become luminous, but also to a simultaneous 
process of combustion^ which is initiated through the 
colder compounds coming into contact with the incan- 
descent matter. 

Zoellner’s hypothesis on the gradual development of 
heavenly bodies, as he states u in his " Photometric 
Researches” (p. 231, &c ), has been confirmed in xU 
essential points by the application of spectrum-analysis to 
the stars. We recognise the different states of cooling In 
the spectrum, and In the cases of some fainter stars we 
have distinct data that in the atmospheres surrounding 
incandescent bodies, chemical compounds may already 
form and continue to exist. The hypothesis on new stars is 
in no wise contradicted by the spectral observations made 
of the two new stars of 1866 and 1876 The very bright 
continuous spectnim and the bright lines, which at the 
beginning only slightly exceeded its brilliancy, could not 
be well explained if we only suppose a violent eruption 
from the interior, which again rendered the surface (or 
part of It) luminous, but are easily explained by the hypo- 
thesis that the quantity of light is considerably augmented 
through a simultaneous process of combustion. If this 
process is of short duration, then the continuous spectrum, 
as was the case with the new starof 1876, will very quickly 
decrease In intensity down to a certun limit, while the 
bright lines In the spectipm, which result from the incan- 
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dcflcenc gases that have emanated in enonnous quantities 
from the interior, will remain for some time. 

The observations of the spectrum show beyond doubt 
that the decrease in the light of the star is in connection 
With the cooling of its surface. The violet and blue parts 
decreased more rapidly in intensity than the other parts, 
and the absorption bands, which crossed the spectrum, 
have gradually become darker and broader. 

Finally Herr Vogel regrets that the news of the dis 
covery of the new star by Herr Schmidt was only known 
BO late, as doubtless during the first few days most 
interesting changes must have occurred in the spectrum, 
while the star rapidly decreased in brightness. Herr 
Vogel recommends that in case of appearance of other 
new stars no time should be lost before spectral observa- 
tions are made, and points out that even with small 
telescopes very useful results may be obtained, if care is 
taken that spectroscopes arc used of sudiciently low 
power of dispersion 

The position of the new star with regard to two neigh- 
bouring stars of magnitudes 9 I and 94 Herr Vo^cl has 
determined as follows — 

Nava — * 9ni l [Bonn Dnrehmust ^ + 42” 41S4) 

1877 O Aa = - 254-00 Ab — + 1' 15" 4 

Nova — 5|< 9m 4 [Bonn, Jy arch must , + 42“, 4J85) 

1877 o A a = - 35a 34 A 8 = - 1' 13" 2 

As the first of the comparison stars his been determined 
'dt the meridian circle of Bonn, the position of the new 
star 13 . — 

1877 o, 2ih 36111 52. 48 + 42" 16' 54" 5 


THE TELEPHONED 

TN the following paper I call instruments employed in the 
^ tranirnission of musical sounds, tone telephones, and those 
employed in the transmusisn of the human voice, articulating 
telephones. 

In the year 1837, Page, an American physici:>t, discovered that 
the ripid magnetisation anl demagnetisation of iron bars pro- 
duced what he called ** galvanic music" Musical notes depend 
upon the number of vibrations imparted to the air per second. 
If these exceed sixteen we obtain distinct notes. Hence, if the 
currents passing through an electro-magnet be made and broken 
more ihan sUtcen times per second, we obtain ''galvanic music " 
by the vibrations which the iron bar imparts to the air. The iron 





biT itself mparts these vibrations by its change of form each 
time It is magnelised or demametised. 

De la Hive, of Geneva, in 1&43, increased these musical effects 
by operating on long stretched Wires which passed through open 
bobbins of Insulatea wire, 

Philip Reiss, of Friedrichsdorf, in 1861, produced the first 
telephone which reprodttted musical soundi at a distance. He 
utilised the discovery of Page by causing a vibrating diaphragm 
to rapidly make ana break a gafyaiuc cCcuit. The pnnciple of 
his apparatus is shown Fig. l. 

^ is a hollow wooden box into which the operator sings through 
the mouthpiece a. The sound of his voice throws the dia- 
phragm € Into rapid vibration so as to make and break contact at 
the platinum polnti d at each vibration. Thu intenupts the 
cuftent flowing from the batteries r as often as the ^phragm 

■ Paper read by Mr. W, H. Preece, Memb. lux CB., at ihn Plyraoulh 
MaaOBf uf the Bniiib AuodaiioiL For the Hotkiiial enta wa fS^ IndebiQd 
to Engineering, 
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vibrates, and therefore magnetises and demagnetises the electro- 
magnet as often. Hence whatever note be lounled Into the box 
a the diaphragm c will vibrate to that note, and the electro- 
mac net /will similarly respond and therefore reoeat Ihit note 
Musical sounds vary m tone, in intensity, and la qualify. The 
tone depends on the number of vibrations per second oiuy \ the 
iLiunsity on the amplitude or extent of those vibrations ; the 
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quality on the form of the waves made by the vibrating pirtic'cs 
of air. 

It IS evident that in Reiss's telephone everything at the receiv- 
ing end remains the same, excepting the number of vibrationr, 
and therefore the sounds emitted by it varied only in tone and 
were therefore notes and nothing more. Ihe instrument 
lemained a pretty philosophical toy and was of no practical 
value 

Cromwell Varley, in 1870, shovied how sounds could be 
produced by rapidly charging and discharging a con denser 

After alluding to the invention of Mr Elisha Gray (Nature, 
vol xiv p 30), Mr Preece Slid ■ — 

It remained for Prof. Graham Bell, of Boston, who has been 
working at thii question with the true spirit of a philosopher 
since 1872, to make the discovery by which tone, intensity, and 
quality of sounds can all be sent. He has rendered it possible 
to reproduce the human voice with all iU modulations at distant 
points, 1 have spoken with a person at various distances up tc 
thirty-two mdcs , and through about a quapter of a mile 1 have 
heard Prof Bell breathe, laugh, sneeze, cough, snl in fact 
mike any sound the human voice can produce. Without 
explaining the various stages through which hii apparatus has 
passed, it will be sunTicient to explain it 111 its present form 
Like Reisi he throws a diaphragm into vibration, but Prof. 
Bell's diaphragm is a disc of thin iron a, which vibrates in 
Irjnt of a soft Iron core attached to the pole of a permanent 
bar magnet N S (Fig 2) This core becomes magnetised by the 
influence of the bar magnet N S, inducing all around it a 
mignetic field, and attracting the iron diaphragm towards it. 
Around this core is wound a small coil c of No. 38 silk-covered 
copper wire. One end of this wire is attached to the line wire, 
the other is connected to the earth The apparatus at each end 
IS identically similar, so that it becomes alternately transmitter 
and receiver, first being put to ihe mouth to receive sounds, and 
then to the ear to impart them Now the operation of this 
apparatus depends upon the simple fact IhoA any motion of the 
diaphragm a alters the condition of the magnet Md surrounding 
the core anl any alteration of the magnet field, that u cither 
its strengthening or weakemng, means the induction of a current 
of electricity m the cod c Moreover, the saength of this 
induced current depends upon the amplitude of the vibration, 



and its form or the rate of vibration. The number of cur ents 
sent of course depends upon the number of vibrations of tbe 
diaphragm. Now each emrent induced in the coil c posses 
through the line wire to the coU and then it alien iha 
magnetisation oCihu core increasing or diminishiag Its atirsc- 
Uon for the iron diaphragm a\ Henoo the diaphragm o' is 
vibrat^ also, and every vibratLon of thv diaphragm a mus' bs 
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repeilffd on Lhe diaphragoi a wiih a itren^ and form that 
nidit vary exactly togeihcr. Hence, whatever Bound produces 
the vibraiiDD oi a is repeated by because iti vibiatlons are an 
exact repetition of those of a. 

It IB quite evident, however, that Bell’s telephone ia limited in 
its range. The currents operating it arc very weak, and It is so 
Bcmltlve to currents that when attached to a wire which passes 
m the neighbourhood of other wires, it 11 subject to be acted 
upon by every current that passes through any one of those 
wires. Hence, on a busy line, it emits sounds that are very like 
the pattering of hail against a window, and which are so loud as 
to overpower the effect a of the human voice 

Now Mr. T, A. Edison, of New York, has endeavoured to 
remedy these defects in Bell's by introducing a transmrt ter which 
is operated bv battery currents, whoae strength is made to vary 
directly with tne quality and intensity of the human voice. In 
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carrying out his invest ieatlons in this field he hu discovered the 
cuiioui fact that the resutanoe of plumbago varies In some ratio 
inversely with the pressure brought to ^bear upon it Starting 
frt m Relss'a transmitter he simply substitutes for the platinum 
point {d) a small cylinder of plumbago, and he finds that the 
resistance of this cylinder vanca sufficiently with the pressure of 
the vibration of the diaphragm to cause the currents transmitted 
^ it to vary In form and strength to reproduce all the varieties 
of the human voice. His receiver alio is novel and peculiar. 
In 1874 he discovered that the friction between a platinum point 
and moist cbcmically-prepajed paper varied every time a current 
was passed between the two, so that the rate with, which the 
paper moved was altered at will Now by attaching to a 
monalor a a spring 6 , whose platinum bee r rested on the’ 
chemically prep^d paper d, whenever the dnun e wu lotatadi 

■ TUi ■uhnnait wai uud by Mry Preecs In his uperiokenH (*•• 
MXTuam Aagmi ■!, p M«)i 


and currents sent through the paper, the friction between c and a 
is so modified that vibrations are produced in the resonator e, 
and them vibrations are an exact reproduedon of those given out 
by cbe transmitter at the other station. 

Edison's telephone, though not in practical use la America, is 
under trial, In some experiments made with it songs and woids 
were distinctly heard through 12,000 ohma, equal to a distance 
of 1,000 miles of wire. 

Bell’s telephone is, however, in practical in Boston, Fco- 
videnoe, end New York. There are several private lines that 
use it ID Boston, and several more are under construction, I 
ined two of them, and though we succeeded in conversing, the 
result was not so satisfactory as experiment led one to anticipate. 
The LnterferenceB of working wires will senously retard the 
employment of this apparatus, but there is no doubt that scientific 
inquiry and patient skill will rapidly eliminate all practical 
detects. 

To Prof. Graham Bell must be accorded the full credit of 
being lhe first to transmit tho human voice to distances beyond 
lhe reach -of Lh»ear and the eye by means of electric corrcnis. 

TN£ BRITISH ASSOCIATION 
REPORTS. 

Repofi of the Committe^t eomuting of the Rev, H F Barnes, 
C Spence Bate, Esq,, //. E, Dresser^ hsq [Secretary), Dr A 
Gunther, J JL HarUng, Esq , f Gwyn "^ffreys, Esq,, Frof 
NtWtoH, and the Rev. Canon Tristram, appointed for the pur- 
pose of inquiring into the posMhility of establishing a Close 
Time for the Protection of Imiigetwus Animals — Your Com- 
mittee begs leave to report that the object for which it was 
appointed continues to receive a con&iderable share of public 
a’tention, and that during the past year the three Acts of Par- 
liament establishing a close time for certain kinds of birds have 
attracted so much notice that there is no fear of their falling into 
neglect. 

There la no symptom of the diminution of the interest which 
the Sea-birds Preservation Act (1869) has always excited ; and 
within the past twelve months application for the extension of 
the close time has been made, according to the provisions of that 
Act, bv the Justices m Quarter-Sessions of Northumberland, 
Lancashire, and the North Riding of Yorkshire — facts which 
’ sufliciently speak for the general appreciation of the measure 

The Wild Birds Protection Act (1872) is possibly viewed by 
the public wuh greater favour than cither of the others , but 
your Committee sees little reason to modify the opinion of it 
expressed in former reports. Nevertheless a conviction under 
it, presenting some rather important features, in May last, indi- 
cates that it Is not so entirely useless as had been thrught. 

Toe Wild Fowl Preservation Act (1876) came into operation 
this year, and at hrst undoubtedly caused some diaconlent in 
many quarters, a warm discussion of its principle and provisions 
being raised by a portion of the public press. Your Committee, 
however, has noticed with much Batisfaction that virtually no 
objection was taken to its principle, while the necessity of some 
enactment of the kind was conceded on almoBt every Bide. 
Furthermore, very nearly the sole cause of complaint lay in 
regard to the limita of the close time therein io^osM, on which 
point no blame attaches to your Committee. The limits of the 
close ^time proposed in the Bill, as draughted by your Com- 
mitttee, and introduced luto Parliament, were, os stated In last 
year’s report, altered m its passage through the House of Corn- 
moos toe change being such as your Committee then declared 
did not meet with its approvaL Your Committee is therefore m 
no way responsible for the unseasonableoess of the dote lime 
which was enacted, and believes that the soundness of iU views 
on the subject is now generally admitted. In confirmation of 
ihia behef U may be stated that the Justices in Quartcr-Sesiioas 
of the counties of Dorset, Norfolk, Kent, Somerset, Southamp- 
ton,, Wigtown, and Esiexi have severally mode application to 
the Home Offion for such on alteration of the close time u will 
bnng It more or less nearly in accordance with that originally 
pvoNsed by your Commiitee. 

Another charge was bnnubk against this Act. It was alleged 
to be imperfect in that it did not expressly prohibit the posseswin 
or ulc^ dnring the dose time,, of birds of the kinds professedly 
motecied, which had been, imported into this conntre from 
abroad. Tliis charge woi support by the diiinluoL (on tile Ikttec 
grontd) by IwD raagisCratci ol liifoniistioni laid agmiiMt ogrbrin 
^Krypien or guie-deafen bi London, ud If It oow bmbeen 
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wytiined would undoubtedly have proved the Act to be defec> 
live But the Royal Society for the Prevention of Cruelty to 
Ablmtli appealed against one of these dedrions \ and on June 15 
jod^ent was given in the Common Pleas Division of Her 
Majesty's Court of Appeal ogainit the defendants in the case, 
thaa proving that the legal interpretation of the Act agreed with 
the inteniion of it4 promoters. 

Your Commiltee has satlifactlon in finding that the Fisheries 
(Oysters, Crabs, and Lobaten) Bill passed the House of Com- 
mons on August 2, and it has now doubtless become law. It 
appears curious that no close time hod hitherto been provided 
by the legislature for these important and favourite articles of 
fbod 

Having regard to the applications mode from time to time to 
different members of your Committee by various persons inte- 
rested in seeing the close time principle more widely applied, 
your Committee respectfully solicits its reappointment. 


SECTION A.— Mathbmatical and Pm'sicAL. 

Prop. S. Haughton gave a summary of the first reduction of 
the iidal observations niLle by the recent Arctic expedition 
The results arnved at were of great importance, and ai far aa 
tidal observations were concerned, the late Arctic expedition was 
a complete success \ they also came in at the right moment for 
companson with those made in the Polaris expedition. Lieut. 
Archer had charge of the tidal obaervatlons made on board the 
Discoi'ery^ and hu notes were ss complete and valuable as any 
he had ever examined. The Discot>ny was anchored at Bilhow 
Harbour , the Alert lay off Cape Sheridan, and was in every 
way less favourably situated for observing the action of the tides. 
The Discovery rose and fell with every iide, while the Alerif on 
the contrary, was surrounded by grounded ice of a formidable 
kind Observations were made on board the Dtseovery every 
hour. Instead of once in four hours, as required by the instruc- 
tions. It was an unprecedented feat that during seven months 
obiervations were made every hour, and that there were only 
six days m the whole course of that time in which he had to 
interpolate coefficients. The Alerfs observations required 
coefficients for fifteen days The results obtained by Dr. Jiessel 
from the Polarn expedition were confirmed by the English 
expedition, viz., that there was a junction of two imporlant tides 
in the largest ponion of Smith's Sound The position of the 
Discovery was much nearer to the point of meeting, and this 
affqrded another reason why her observaiions were more valuable 
than those of the Alert. It seemed that a new type of tide hod 
been discovered, which could not be confounded either with 
that Irom Baffin's Bay or that from Behring's Straits, thus con- 
firming Sir George Nares’s opinion that Greenland is an island, 
as this new tide could only have come round from the east coast 
by a northern route. This stronger tide also presented a feature 
of great promise in bdal theory, indicating the probability of 
actual measurable tides occurring every eight hours Dr. Moss, 
of the Alert^ who was present, explained the very different con- 
ditions under which the two ships wintered, 

Sit William Thomson read a joint paper by himself and Capt. 
Evans On the TWer of Port Zouts {Afaursims) and Freemantle 
(Australia). The investigation had been undertaken in conse- 
quence 01 the recent Government grant for scientific researches. 
A sum of 200I. had been voted from this grant on the urgent 
representations of Capt. Evans and himself for the purpose of 
investigating the tides of the souihem hemisphere, and making 
certain definite advances in the investigation of the tides in other 
parti of the woild, parlicularly in the Mediterranean The first 
proceeds of the work done was the present paper. The obser- 
vations showed that there was a very near approach to equality 
between the solar diurnal tide and the lunar diurnal tide. The 
iliuma] bde at Liverpool Rnd Freemantle was about the same, 
but the eemi-diurnal tide at Liverpool was about two hundred 
times as great at Liverpool as kt Freemantle. He hoped that 
as the in ves Ligations were continued, they would be able not 
onlj to obiain scientific results but to obtain a practical way of 
giving bdal Information in a form which would be use nl to 
sadors— a de^lderaium that had not yet been obtained. Hitherto 
the iheorv of the Tjovenimfent had been that the infonnaitlon 
given tai lira Admiralty tide ubles^wos sufficient for thepradtical 
purposas of navigation ; and it Whs on that theoi^ that Mr. Low^ 
when Chancellor of the Exchequer, refused the applieetiin of Jhe 
British Amociation for assistance id the matter. Tbemct wis 


that the Admiralty tablee did not give all that was neeeuar^ for 
the purposes of navigation, 10 that at all evehti the reiaon given 
by Mr. Lowe was a bad one. However the mon^ hod now 
been obtained from the Government grant of 4,OOQf. for scientific 
purposes j a grant, the working of which wonid, he hoped, more 
than fulfil all the aspirations of those who looked forward to It 
as a great boon to science, likely to produce results beneficial to 
the whole world. 

Prof (^. Carey Foster gave an interesting paper On the Made 
of stating Certain Elementary Facts m Electrify , and Mr, J. 
Traill Taylor described a binocular microscope of high power 
which Capt. Abney stated overcame the many difficulties In the 
wsy of obtaining microscopic pictures. Mr. S. P. Thompson 
exhibited some new optical illusions, which were much appreciated 
by the section, and also an improved lantern galvanoscope ; and 
Messrs C H Steam and J W Swan exhibited a new form nf the 
Sprengcl air-pump. Among the other papers were An Account of 
some Recent Advances tn the Lunar Theory, by Prof J. C Adams ; 
On the Eclipse of Agathocles considered tn Reply to Prof, New- 
combos Criticism on the Co-efficient of Acceleration of the Mooses 
Mean Motion, by Prof. S Haughton , On the Lcnioer Limit of 
the prismatic Spectrum, by Lord Rayleigh ; On a New Unit 
of Lipht for Photometry, by Mr. A Vernon Harcourt ; On a 
Nno Form of Apparatus to Illustrate the Interference of Plane 
Waves, by Mr C J. Woodward ; and On the Physseal Pro- 
perties of Solids and Liquids tn Connection with the Earth* s 
Structure, by Prof. Hennessy. This last paper referred to 
expenmen Cs made by the author on the motion of fluids with a 
view to determme the conditions of viscidity and friction by 
which such motions are influenced. The principal results had 
been communicated to the Royal Irish Academy ; the inves- 
tigation had reference to Hopkins’s theory of the great thickness 
of the earth's crust. 

Mr. W. H. Preeoe gave an account of the telephone (whidi 
we give elsewhere), with illustrations, and this exated mneh 
interest in the section On a later day Dr, J. Graham Bell, who 
arrived at Plymouth dunng the mCctlng, gave a senes of ex- 
liericnents with the telephone before SecUona A and G con- 
jointly to a large audience ; It 11 scarceJv necessary to say that 
the telephone was the chief attraction of the meeting. 

The supply of valuable papers in Section A was very good, 
and the meeting, as far as this section is concerned, was a 
successful one, thoi^h the attendance was not so large as last 
year at Glasgow. On account Of the number of papers it was 
ncceosary to divide the section into two parts on Monday and 
Tuesday, Prof. Cayley and Lord Rayleigh being respecuvdy 
the chairmen of the sub-sections on the^ days. On Monday 
the sub-section was occupied wholly with mathematics. There 
were papers by Prof de Haan On the Panation of the Modulus 
in Elliptic Integrals, by Prof. Cayley On a Su^sted Mechamcal 

Integrator for the Calculation of an Integral J [X dx + y dy) 

along an Arbitrary Path, by Mr T. W. L. Glaiiihcr On the Values 
of a Class of Deit remnants, and On the Enumeration of the Primes 
in Durckhardt's and Duses Tables, by Mr. H. M. Jeffery On 
Cubic Curves, and by Sir William Thomson On Solutions of 
Laplaces 7 'tdal Equation for Certain Special Types of Oscillation 
Prof. J. C. Adams gave An Account oj his Calculation of the first 
Sixty-two Bernoulli's Numbers, Only thirty-one had been pre- 
viously calculated. Prof. Adams had also calculated the vduc 
of the sum of ihe ledprocals of the first thousand mtegers to 
260 decimals, and thence, by means of the Bernoulli’s numbers, 
the value of Euler’s constant also to 260 places. 

At the conclusion of the busincas of the section Sir William 
Thomson re erred to the great loss the Association had sustained 
by the death of Mr. Gasilot, which took place on the first day of 
the meeting. 

SECTION C. — Gkolooy, 

On the Exploration of some Caves in the Limestone Hills in 
Fermanagh, Ireland, by T. PLunkett. — This paper gave an 
account of trial explorations begun in the caves in queiLion. 
They will nrw be carefully explored bv a committee of the 
Association, aided by a grant from us fundi. Larm munb^ of 
bones ouociated with human remsins are foujul in cave-earth 
under stala^ite. The anchor also states that a human Jaw 
was found imbed^led in glacial clay aiid asfodatql with soatched 
Btona." « It ts evidoit that the cavenu here are of great interest 
and impeitaDce. 
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Oie Origin and AnhqutCy of tho Mounds y Arkansas, 
Z/ 5 " , by Prof- J. W. Clarke. — The mounds vary Irom three to 
five feet h'gh, and are from fifty to 140 feet in diameter The 
Bulhor bu^rgesU that they were evolved from the simple earn- 
hillock by a race of men who fullowed the retreating glaciers. 

A Short Skitch 0/ the finding 0/ Silurmn Rocks m Tersdafe, 
by W. Gunni F.GS — It has always been believed that no 
rocks lower than the carboniferous limestone are exposed in 
Tcesdale. The recent work of the Geological Survey has 
proved that certain peculiar beds at the Cronkley Pencil Mill 
are not carboniferous, but ailunan. Messrs, Gunn and Clough 
have lately described these beds in a paper read before the 
Geological Society The notes submittea to the Association 
record lurtbcr discovenca of silunan beds near Widdybank 
Farm, They probably belong to the Stockdale series of pale 
slates 

Note on the Correlation of certain Post Glacial DefiosUs in 
West Lancashire^ by C E. De llancci F,G,S. — This paper 
described the post glacial drifts of the Ribble Valleyp and com- 
pared them with the drifts of the Lancashire Plain. The sub- 
merged lorest of the coast and the peat of the plains are continuous 
with the peat of ibe valley. They contain beech-nuts. The 
Ribble has excavated its valley in glacial drift to a depth of from 
150 to 200 feet t the sea at ihe same time has cut back the coast, 
forming a lowland plain on which the forest grew ; subsequently 
the dr linage became obstrucled and the peat was formed. A 
subsidence of ihe land of some seventy feet or more submerged 
the peat and forest. 

On the Influence of the Positions of Land and Sea upon a 
Shi/tinq of the Axis of the Earth, by A W. Waters, F G.S. — 
Ihe author pointed out how the unequal distiibunon of land 
and sea may be an agent in preventing ihe movements of eleva- 
tion and depression ot the land in one part of the globe, balancing 
those in another, and further showed how similar movements in 
vanoua localities would differenily affect (he pole. 

Any movement such as a submarine elevation which displaced 
water would spread it over the oceanic area, and the effect of this 
would, wiih the present configuration, be the same as if about 
one-t'M:irth of the weight had been added m the southern hemi- 
sphere along 45“ 44' long £ , viz,, in a line passing by the 
entrance of the White Sea over the Caucasus through the middle 
of Madagascar. 

As every submarine movement would create a force acting in 
this direction there seems reasonable ground for thinking the 
tendency would be for the shifting of the axis to take place near 
this line Dr. Jules Caret cuusidcra that the pole must have 
moved approximately in a line passing through the meridian of 
52“ long £ , and what is cause, what effect, and how far they 
react on one another, is fully worthy of examination by any 
physical geologist. 

The shifting caused by any elevation of land near the water or 
poles IS very slight, so that the effect of the water displaced is 
up to about the fifth degree of latitude os great or greater than 
that caused directly by ihe movement of the land. From this it 
IS apparent that near the equator a submarine movement may 
act on the pole in a contrary direction to that exercised by a 
similar movement nearer 45° lat. As about one-eleventh of the 
globe IS included between the latitudes N and 5" S the 
effects of the movements here ore specially worthy of con- 
Bidcration 

The effects of the drying up of an ancient Caspian Sea was 
taken os on illustration of the points brought forward. The loss 
of water of double ihe area of the Caspian evaporating to a depth 
of about 200 feet would by the lo^a of weight of water, shift the 
pole about 1 66 feet towards the White Sea, but os this water 
would be so dutnbuicd as to cause additional weight along 
45” 44' long £. in the southern hemisphere, it would shift Ibe 
pole Biill further in the same direction, making a total of about 
176 feet If there were a Caspian Sea in the south along this 
bnc then similar phenomena would cause a movement of 156 feet 
as ogaiDbt 1 76 feel in the north 

On the Source and Functions of Carbons in the Crust of the 
Earth, by A j- Mott — Plants get their carbon from the air, 
and as carbon deposits in the eaAi's crust, Irom the graphite of 
the Laorentlaa to the Lignites of the Tertiary, ore believed to 
be derived generally from plants, the origin of those deposits 
must be looked for in the source of the otmo^benc supply. 
ColculoilonS based on the reports of The Royal Commiuion on 
Coal, and other data, show that the average quantity of unoxl- 
dised carbon of vegetable origin in the earth's crust cannot be 
ess, and is probably many times greater, than 3,000,000 tons 


per square mile of surface. This Is 600 times os much as the 
atmosphere now contains m the form of carbon-dioxide, and if it 
had been drawn from an atmosphere originally charged with it 
to this extent, the oxygen liberated in the process would have 
been twice as much as now exists As all animal life is 
destroyed by any considerable change in the constitution of the 
air , 05 it was abimdant before the coal- format ion, and as a great 

ait of the cxrbonireroui deposits are of later date, the theory 

ecomcB incredible. We are obliged to conclude that the carbon 
withdrawn from the air and returned to the ground by plants, 
has been annually supplied, and the liberated oxygen regularly 
removed, and tlie only rational expl.ination is found in the 
hypothesis that the oxygen and carbon are reunited ; In other 
words, that carbon equal in quantity to the annual deposit is 
annually burnt underground 

The objection to this, founded on the small quantity of 
nitrogen 111 subterranean gases, is readily shoum to be invalid. 
The annual deposit of carbon, which is a measure of the quantity 
annually burnt underground, is estimated at three cubic miles , 
the estimate being based on. the annual produce and the known 
facts concerning iia destination. 

It IS shown that by ihis process of oxidation and its physical 
consequences, the heat developed internally is probably equal to 
the annual loss, and that the earth, iherefoie, is not cooling 
Ihe extent of geological change thus accounted for is also 
considered, and the quantitative deductions are compared with 
known facts. It is concluled finally that the carboniferous 
deposits now existing can only be accounted for uti the supposi- 
tion of previous similar deposits, and consequently that nothing 
la known at present as to Ihe origin of vegetable life, or 
concerning any period before u existed on the earth 

On the Occurrence of Pebbles tn Cai bomferous Shales in Wext- 
vtoreland, by G A. Lebour — This was merely a note of occur- 
rence of rounded and subangular pebbles of quarlz or quartzite 
(which were exhibited) in a bed of carboniferoun shale in Angill, 
Westmoreland The pebbles were’all of the same character, ani 
were probably derived from some of the Lake Disliict rocks and 
not from veins. 

Notes on ihe Age of the Cheviot Rocks, by G A. Lebour, 
1 * G.b. — The Cheviot Hills consist of purphyrites, passing 
into granite and syenite , oiihca and doleritic rocks also occur. 
These Igneous rocks are newer than the silunans, on th4 
denuded upturned edges of which they re&t ; they are older 
than the lowest carboniferous (or tucdian) beds of Northumber- 
land, for these rocks arc in part coraposed of porphynte pebbles 
This evidence fixes the age of the moss of ihe Cheviubi as 
Devonian, or thereabouts. The author showed that on the 
south side of the Cheviots, near the head of Redewater, there 
are vesicular dolerites breaking through the tuedian beds ; else- 
where (u in Funchestown burn) there are doleritic breccias 
conrainiag fragments of porphyritic and lower carboniferous 
rocks We thus have evidence, m the Cheviot range, of rucks 
of probably Devonian, tuedian, and Rcrnician pge, belonging to 
the same eruptive centre. 


SECTION D — Biology. 

Department of Anatomy and Physxolo^, 

Address to the Department by Prof. MacAlister, 
Vice-President. 

After referring to the strength and independence now pos- 
sessed by the sciences of animal morphology and physiology. 
Prof. MacAlister referred to recent important advanci!! in 
embryology. Among researcbes respecting ihe early lormatlon 
and primary developmental changes m the egg, he alluded to 
those of £. van Beneden, Biiinchli, Ihcring, and Oscar llfertwig, 
classified under three heads (1) What is the method whereby 
the Blimulus to development dirertly operates on the egg , (2) 
What becomes ol the germinal vcbicle , and (3) In what manner 
and from what source the directive corpuscles arise, and what 
function do they serve in the animal economy. The nfext subject 
dealt with was the history of the primitive jprooiW of the fertilised 
egg, as discovered by Dursy, bebafer, Balfour, and Rauber. 
Prof. MacAlister could not but believe that a change hod taken 
place in the position of the embryo on the iurfsre of the germinal 
disc in the evolution of vertebrates, and that the primitive groove 
wss the heirloom of this ancchtrol change. Coming then to the 
question of the origin trf vertebrate limbs, the address referred to 
the researcbea of Ball our usd others, showing that the limbi are 
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ifae TenuilnB pf continuou lateral fioB. The ptofeuor then went 
dn to nf 

The vertebrate animal Is primarily composed of a chain of 
similar segments, and there no d ^lort reason in morphology 
why any one metamere should not bear limbs as well as any 
other. Nay, from the analogy of chatopod worms we might 
expect that — as In these each zonlte usually hears two pairs of 
parapodia or stumpy foot -processes — so m similarly derived and 
similarly sclented forms there might be at least traces of a 
similar mumpHcation of appendages 

In effect we really do find a somewhat parallel series in the 
metamercB of fishes, for, as Mr. Balfour has shown, the medio- 
dorsal fin comes into existence precisely m the same manner as 
the lateral hn rid^e, and being a double structure, as we learn, 
both m us specialised form and even in the structure of the 
eartilaginoua precursor of the interspinous bonea, it may reason- 
ably be supposed to represent structures homologous with the 
system of notopodla in a later ally- compressed worm, fused toge- 
ther, while the paired fins may be regarded as the neuropodia, 
separated by ihe visceral cavUy, and which, in the degradra and 
compressed metameres behind the visceral cavity, alad coalesce, 
forming anorher primary ndge, that of the anal and caudal fin 

In relation to the primary source of origin and method of 
derivation of limbs we have to account for two separate factors, 
the limb-girdle and the limb-rara ; with regard to the former 1 
Can now only refer to the hypothesis of Gegenbaur and Dohm, 
that the limb-girdles represent modifications of the visceral 
arches, and I pass this by with two comments ■ — i That the 
visceral arches are themselves to a certain extent specialised, and 
consequently it would be better to state the hypothesis thu<«, that 
the limb-girdles and visceral arches are iipeLiaiisalions of corre- 
sponding paraxial structures in different metameres 3. In the 
light ol ihe evident fundamental complexity of the limb-girdles 
Jt seems a simpler explanation of phenomena to regard each 
girdle as made up of the arches of several, probably three or 
taore, metameres fused, rather than as subdivisions of a single 
arch. 

As to the primary nature of the limb-ray, Professors Huxley 
and Gegenbaur have taught us in their recent reconstruction of the 
theory of the Archipterygmm, that the primitive limb was con- 
stiucted somewhat like the limb-ray of Ceiatodus, having a 
central jointed axis from which diverge fore and aft lateral pro- 
cesses, or, to use the eUgint nomenclalure of Prof Huxley, the 
primitive vertebrate limb consisted of a column of mesomere?, 
to each of which a lateral pre- and post-axial paramere wa<« 
Biticulated 

But even this form, though doubtless the stock from which 
the limbs of all vertebrates above the Dipnoi have sprung, is 
regarded, and with reason, by Gegenbaur as a derivative one, 
formed by th^ coalescence of a still more archaic arrangement 
bf rays appended tb the paraxial arches referred to above It is 
possible that the primary fusion may have taken such a form as 
(hat which Gegenbaur represented in his onginal Archipterygmm 
with more th>n one cariilage appended to the girdle, n form of 
which the arrangement In the aogfiBh and angel-rhaik may be 
representative, and these, by a still farther concentrai [bn, attended 
With an exaltatibn of the mesopterygium and a displacement of 
the propterygium as m Hexanchus, or of the pro- and meta- 
pterygiam as In Cestmcion, may thus reach the elongated form 
of the limb in Dipnoi It set ms obvious that this fish Ceratodas, 
Ihongh singularly generaliEed, has arisen from a point in the 
vertebrate stem kbove the starting-point of the elitsrnobranchs. 

Whether this has been the base or no, whether the elaimo- 
brandh |ias been denved from an earlier condition than the 
dipnoan progenitor or no, the researches of Prof. Huxley have 
Ajade It plairi t^at It is from the meso-, and not from the mrta- 
pleify^LUiQ that the single basal ray bone of the higher vertebratei 
has arisen. 

A cUnoui question wilV naturally occur to any one considering 
the genesis of limbs, What Is the reason that in vertebrate 
ahimal^ the number of limbs is limited, and apparently lias 
been always Hmited, to four? and os we have seen thkt thMis an 
ontolngi^ possibility that each of these contains elements from 
several hnetsmeres, there fs no morphological reason, and there- 
fore mhst be some ihcchatncal cause for ihii IimittlioD Were 
the primitive vertebrates terresirial we could understand tfaai |he 
teCnpod haa a mechanical advaotaM over the tripod or any 
dition with an InferiqT number of limbs, bot^ statically from the 
IndeternilAateneas of the strain on each support Inthe jour-lege^ 
form, and in progression, fhim the easUy iindemt<|dd*o^4jh0ns 
hf ^IfSUty df cqttUibrfuin In halting ; vAiile the tMHtpbd kxceU 


the hexapod or millipede not only because, by a reduction in 
number, the amount of nutrition required for the use of the limbs 
IS minimised, but it is absolutely nemonstrahle that the facility 
of rotation is Increased by the reduction of the limbs to the 
lowest number conristent with other conditions of utility. In 
connection with this point Prof. Haughtnn'hos made oome 
curious observations, the results of which I hope we shall have 
laid before us m this department during our present meeting. 

But the earliest vertebrates were aquatic, and yet even here 
we dnd the four- fold division of tne^e actival appendages. 
These primitive forms differed from worms, in the greater 
amount of fusion of their metameres, whi^h at an early period 
had ceased to give to these animals an externally jointed appear- 
ance, BO we may leam from Amphioxus, which has branched 
from the vertebrate stem long before most of the secondary 
characters, which are constant throughout the rest of the verte- 
brates, had been foreshadowed Being thus more consolidated 
than worms, and moving, as they would necessarily do, m ire as 
a unit and less as a chain, the advantages of the mode of propul- 
sion by a tail, over swimming bv means of the continuous lateral 
hn of united parapodia, would be increasingly manifest with 
increasing somatic rigidity. Hence, naturally, the parapodia of 
the hinder somites would coalesce to form a tail as they have 
done in fishes, and the appendages placed farther forward would 
undergo retrogression unless some function could be foand for 
them which would tnake their retention an advantage in the 
economy. In the long worm-like fjnna like lampreys, such a 
retrogression has absolutely taken place, as in Ashes of this form 
the use of lateral fins is reduced to a minimum ; hence in the 
elongated form of ordinary Ashes, like eels, band Ashes, and 
blennies, the lateral Ans become rurlimental or varied But 
these organs are of obvious use m giving a capacity to 
alter the plane of motion, a power which is necessary 
for most Ashes, as they only act in elevation and depres-* 
Sion but in lateral rotation, os any one can verify for himself 
by watching Ashes in an aquarium. In order to accommo- 
date these united lateral appendages most conveniently lo the 
sinuous curves into which the body of a Ash is thrown in swim- 
ming, and to diminish the surface of resistance to the water, the 
parapodia have divided themselves into two groirps, leaving the 
centre of the body, where the cephalic and caudal curves meet 
during progression, free from lateral appendageb. 

The address concluded by a brief notice of work in human 
anatomy It was remarked that much remained to be done m 
details even in this well-wrought department. We had not 
available correct and broadly tiaaed statements regarding the 
average conditions^ of the variable parts of the human body. 
Considering that something like six hundred bodies were annually 
dissected in Great Britain and Ireland, such a basis oug^ht to be 
easily attainable. In such work Prof. Wenzel Gruber, of S^ 
Petersburg, the prince of descnpiive anato mists, was laborious 
and im^efatigabl^. Yet still much remained to he done to make 
human anatomy a really scientiAc study, a practical application 
of morphological principles. 

One of the features of this department was Prof Haughton's 
discourse on the best possible number nl liinbB for an animal. 
The criterion was the must ccjiiumical expenditure of force, 
according to mathem dicol principles. With regard to land 
animals, it was shown ihat the three limbed vertebrate is superior 
lu two and one-limbcd forms, being perfectly stable when resting 
on the limbs. The foar-limbed vertebrate, however, wais able 
to preserve perfect stability on my three of its limbh, while 
using the fourth for offence There was for the moat part no 
advantage in having 6ve or a greater numlier of limbs, the cost 
of feeding the extra limb outweighing the advantage of posseiBing 
it. Arboreal animals developed the tail as a Afth limb because 
of Its special advantage in the mediuhi in which they lived. 
Man gave up the superior stability of having four limb- for 
■Uppoft in exchange for two adapted to higher uses, and In 
correlation with hFs brain-power In discussing the limbi of 
aquatic animals, Prof. Ilaughton showed how advantage in the 
use of force and in directing motion was gamed by concent rati on 
of motor power and limitation of the number of limba. The 
three-limbed and one-limbed swimmers had advantsgea over all 
others, and odd-limbed forms over eVeu-Umbed. ' In many 
reipacti tho three-limbed awlmmen Were euMiioi’ to the hne- 
limbed, but the ItRav had tha valuable t|uail(y of being able to 
apply a moaliaiiA force id one difeectioii, and So' cacdpe from 
edemiM. Prof. HaUgbton indicated fitiiea [u realty poa- 
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BCBiing one principal limb in the tail, the fine being only capable 
of exerting a very slight force when compared with the tail. 

The Rev W H. Dallinger described some of the processes 
■nd results of his invesngationi into the life-history of the 
■imple^t organisms. Among the points especially dwelt upon 
were the development of four out of iwo flagella in his calycine 
monad after fis'^ion , the determination of the diameter of the 
flaecllum of Bactmum femto to be the two hundred and ten* 
thoussndth of an inth , and special contrihutiona to the spon- 
taner)UB genciaimn question. Although the hfe-hiRtories of the 
forms examined were perfectly definite and distinct, yet the 
resnli of hia investigarions was lo'give a conviction of the truth 
of Darwinian principles among simple forms at any rate. lie 
mentioned as a contnlniuon to physiology the discovery that so 
highly organised an Infusorian as Paramecium could live for a 
long period in Cohn's (inorganic) solution. An important senes 
of expenmenta had been conducted with regard to the extent of 
the adaptability of monads to changed conditions of temperature 
It had been found that they could, by gradual incremeuts, be raised 
from a temperature of 45° to one of 125°, and live and multiply 
perfectly ; hut a sudden transition of a much smaller extent was 
immediaicly fatal, as was aUo a sudden fall of temperature 
Another series of inquiries showed that it took much longer to 
produce a moHihcaiion in the ovum or germ than in the adult 

Prof Rolleston, m a paper Oh the Vasculir Supply of the 
Brain, ascribed right handedness to the greater vu>culariiy of 
the left side of the brain He further speculated on the probable 
entire disappearance of the occipital lobe of the brain on 
account of its deficient relative supply of blood. Prof Allen 
Thomson called attention to a rcmarknble senes of photograph*;, 
many applicable to the stereoscope, representing the blood supply 
of \anous parts of ihe system They were executed under the 
superintendence of Prof Dant'-cher, of Innsbruck, from prepa- 
rations made by him'ielf. Dr, W H Pearse read a paper On 
the Geography of Consumpt on tn Devonshire, claiming to demon- 
strate that the wildeoi moorland riiitncts had the lowest death- 
rate from that disease While England and Wales showed a 
rate fiT consumption of 2 47 per 1, 000, the rate for weatern 
Dartmoor was 0*37, and for the west of Exmoor o 45 This 
was notwithstanding the great rainfalL 

Mr G T Beitany gave a summary of the conclusions as to 
the structure and interpretation of the vertebrate skull, contained 
in the work on the Morphology of the Skull, juat published by 
prof Parker and himself The nature of the trabeculae and the 
segmental relations of the skull were especially dwelt upon. In 
another pai;cr Mr Beitany advocated the harmonisation of 
animal and vegetable physiology, by the use of terms in the same 
sense in both, referring especially to the term assimilallon, now 
so vaguely and discordantly employed in the two sciences 
Among other papers may be mention^ Prof McKendrick's On 
the Phynolofpicijl Action of the Substitution Compounds of Pyridene 
and Chinoltne, and Dr Cunningham’s, On the Muscular and 
Nervous Systems of several little known Marsupials. Only a 
small numter of ana'omisls and physiologists were present, and 
the paucity of papers in physiohigy was ascribed to the dis- 
couragement and hindrance to experimental research caused by 
the vivisection controversy. 

Department of Anthropology 

No sinking novelty was brought forward in connection with 
the geological evidences of the antiquity of man Various local 
dlsooverlea of Amt implements were noiiced, the occurrence of 
Ainu in Cumwalland the Scilly Islands being of especisl interest, 
owing to their distance from the chalk. Mr John Evans 
described some palceolithic implements from the valley of the 
Axe, mode of chert from the Blackdown beds, proving that 
where chalk Hints were scarce, other siliceous rocks were utilised 
by palseolithlc men for the same purpose. Mr Widger’s collec 
tion of evtinct mammalia from Newton Abbot caves, as yet only 
imperfectiy explored, exdted much interest. Mr. Laws gave an 
account of a cave at Tenby conialning a rich aggregation of 
extinct mammalia, and recommended the Welsh coaic os a nch 
hunting-ground for anthropologists. Prof. Rolleston and Col. 
Lane Fox described their exploration of tumuli at Sigwell in 
Somersetahire, and near Guildford. The co-exutence of different 
styles of interment among a people was confirmed by these 
reseorcbeft Prof. Rolleston's Mdren On our Knowledge of the 
flora and Fauna of Prekutone Times was very attractive. In the 
cmirie of his remarks on trees he noticed that remains of the eoh 
w er e found in Engluh but not in Scotch peat ; the beech again 
was absent from Scotch peat. With regard to bees and oee- 


keeping, he said the only certain fact known in relation to the 
question where and when hives were introduced, was that in all 
coses the word for hive was allied to the Latin word for iL He 
thought honey became important very early, as a source of 
sugar \ especially to people who had neither the sugar-cane nor 
beet-root He believed ^reat changes hdd taken place lu British 
mollusca since prehistoric times. The so-called Roman snail 
was without doubt a very old and well-established Bntish snail ; 
while a little snail most abundant at present was not known in 
prehistoric deposits. He thought there were the best grounds 
for believing the rabbit not to be prehistoric in this country. In 
an old tumulus Prof. Rolleston had found several hancffuli of 
jawbones of the common water vole, and not far off a large 
canine of a polecat, which had evidently made its neat in the 
tumulus and fed its young upon water-rats These are but a 
few out of many most interesting facts mentioned in the paper. 
Mr. Spence Bate's description of the prehistoric remains on 
Dartmoor, visited by an excursion party, was another subject 
that attracted much attention. 

There were a number of valuable papers on the habits, history, 
&c., of UDcivili'^ed peoples. Miss Buckland's paper On the 
Sttpiulants of Ancient and Modern Savages showed how m all 
parts of the world, as soon as ai^riculture was established, people 
began to make f^ermented drinks from the roots or grains culti- 
vated for food. But It further appeared that still earlier stimulants 
were leaves and roots that when chewed were found to pro<luce 
exhilaration. With the dawn of civilisation these routs and 
plants were steeped in water, inducing some fermentation. 
Later the cereals were used, the roots and plants being still 
retained for Aavour and to produce fernientaLion The juice of 
the grape became employed at a subsequent period siill. Mr. 
Bertram Hartshorne read a valuable paper On the Anaent 
People of Ceylon, giving an account of their history as far as it 
could be gathered, giving many evidences of retrogression 
among them. The Rev. S. J Whilmee, the well-known 
London Society missionary, gave some account of the Malayo- 
Polvnesians, with abundant proofs of their degradation from a 
higher social and intellectual level Among these were the 
comparatively high social position of the women, the exislenco 
of hereditary rank and Utles, the tenure of landed property, the 
systematic division of land, and Ihelr poetry. Mr F M, 
Hunter described the peculiarities of bocolra Island In 
relereJice to t^e Bedouin inhabitants, he said that religion 
seemed to sit lightly upon them. They only prayed when they 
had an audience, and even in the very act ot prostration they 
would turn round, join m conversation, and again continue their 
devotions. The mark of the cross was still used on the head- 
stone! of the graves. Mr A Simson’s paper On the Zaparos 
Indians contained a great deal of curious Information 

Coming to regions nearer home, Dr, Beddoe endeavoured to 
trace the history and ethnology of the Bulgarians, but con- 
rei>sed that much was still unknown on the subject. Although 
they spoke Sclavonic they did not appear to be really Sclavs or 
even Turanian. The original Bulgarians were a tribe from the 
Volya region, probably connected with the Hung. Dr Jleddoe 
believed that the present Bulgarians were os much Ugrian oj 
anything , they were evidently prognathous. The Rev. W S. 
Lach-Szyrma in discussing the Comu-Bntons, divided them Into 
two classes, thoie who came there under pressure of Saxon 
invasions, and those who came as immigrants to the coast 
districts. He did not believe in any Semitic admixture. 

The report of the Anthropometric Cojnmittee spoke of the 
serious dimcultiei attending its observations m the attainment of 
uniformity and accuracy. Mr. H. C, Sorby described the 
several different colouring matters he had derived from human 
hair, the chief being a black pigment and a reddish-brown sub- 
stance. Very red hair coDtamed a small quantity of pink-red 
substance. A noteworthy opinion given by Mr. Sorby was that 
he did not think it possible thit hair could change colour in a 
single ni^ht. Other interesting papers were by Prof. Rolleston 
On Artificial Deformations of the Human Head and On the 
RationcUe of Brachycephaly and Doliehocephaly^ by Dr, Fh^nd 
and others. Altogether the department sat on Ave days, and 
exhibited much vigour ; both papers and discunions were very 
aitraciive, althougn the amount of novelty m regard to pnmitLve 
man and his relations to geological history was not great. 

Pepartment of Zoology and Botany. 

In this department the greatest general interest was excited by 
Mr. McLacnlan’s paper On the Colorado Beetle. He gave a 
most valuable account of its natural history, and then proceeded 


S ^ t . 6, 1877] 


NATURE 


409 


to remvlc on Ihe panic respecting ita Introduction into England. 
He approved of restrictive legislation, but said it waa as much 
needM four or Ave years ago as now. He believed if ihe beetle 
could have been introduced if would have been ere now, not so 
much among potatoes, which were mostly imponed from America 
for seed, in a very clean state, or through the reception of speci- 
mens by scientific men, as in a promiscuous manner in general 
merchandise, owing to its great ahundance on the quays of New 
YorU, 8lc. But there was much reason to expect tlic beetle 
could not readily be acclimatised m our moist climate Ameri- 
can animals in general failed to spread in Europe. Moreover, 
Great Britajn possessed many insectivorous biros which had no 
representatives in the Uniied States ' 

Prof. MqNab read several important papers on botanical sub- 
jects. One, Oh the Movemenl of IVater in PlantSy gave an 
account of researches by Professon PAtzer and Hoehnel, con- 
tiDuing and con Arming results arrived at by hm own investiga- 
tions. Prof McNab ^so brought forward a revised clas&iAcalion 
of plants, in which he adopted the term Order for the larger 

S roups sometimes called cohorts, and in which the apetals were 
islributed among the petaloid orders to which they are allied. 
He further gave n synopsis of the present knowledge of fossil 
flowering plants, showing that Haeckel’s postulates as to the 
evolution and period of first appearance of flowering plants were 
already shown to be false by new discoveries It appearctl, on 
the wnule, that the garnopelalous forms arose later than the 
dialypetalx Prof. McNab inclined to the opinion that while 
the monocotyledons were monophyletlc, or aiose ihrough one 
line of descent, the dicotyledons were polyphyletic, or derived 
from several main stock a. 

Other papers 0/ interest on botany were by Prof. Dickson, 
On the Siruetfire of the Pit her of Cephnlotus^ and by Mr A S 
Watson, On Structural Characters in Relation to Habitat tn 
Plants. 

Prof Kolleston described several features of interest in the 
zoology of New Guinea, especially the new Echidna, of which 
he had received a specimen. He detailed the evidences of the 
former connection by land between New Guinea and Australia, 
and accounted for the divergence between the vegetalirn of the 
two by influences due to the high mountains of New Guinea and 
Ihe great barren plains of Australia. Mr. W, Ackroyd read a 
mper On the Cohurs of Animals A contribution was read from 
Dr Otto Finsch, giving Ihe results of Ihe North German Ea- 
ploring Expeditioa to Western Siberia. Dr G Bennett, from 
Australia, gave an interesting account of the habits of the pearly 
Nautilus. 


SECTION E.— Geography. 

In this Section, presided over by Admiral Sir Erasmus 
Ommanney, the pTMldent'a address consisted of a rimmi of 
geographic^ discovery during the past forty yean. Among the 
papers read none were of special interest. 

Major Wilson read a paper by Lieut. Kitchener, R.E , Repot t 
oj the Line of Levels from the Mediterranean to the Sea of 
Galilee. The levelling commenced in June, 1 87 5, but was soon 
interrupted by local circumstances. It was resumed In March, 
1877, and earned to a luccessful conclusion by Lieut. Kitchener. 
There had, m yel| however, been no opportunity of applying 
corrections. The result of the work showed the depression of 
the Sea of Galilee to be 6S2 544 feet. Fortunately they had a 
perfectly calm day for securing the sea-level. The sea left a 
clearly-defined white mark at Its highest part ; the depression 
■hown bv Kitchener's observations was some forty or nfty feet 
greater than had been generally supposed. The depression of 
the Dead Sea was 1,292 leet, which gave to the Jordan a fall of 
a little over 600 feet ; this fall was nearly even throughout, 
although there were one pr two rapids in its comae. The deepest 
part of the Jordan Valley would m 1i 300 feet below the level 
of the MedlterraneaD. 

Commander Cameron read a paper On the Proposed S^t^s in 
Central Afrita^ m Bases Jar J^ture Exploration. He thought 
the best means for the exploration of ihe continent would be 
the establishment of trading sodedei after the fashion of the 
East Indian and Hudson's Bay Companla, but the spirit of the 
age waa against the granting of spverelgn ogwen to copiRicfmaL 
companicB. That being so, he cobsidered a system of central 
itaiioDs, placed at intervals of from 200 to 250 miles distant, Ihe 
beat av^ble. The new atations should be pUded^hoder ibe 
Chaigc of a oonml or a Tioa-oonsn], or of oansular afmt% bat if 


the British Government hesitated to undertake the responsibility, 
the Seyyid of Zanzibar should be asked to accept it, and he 
believed most of the traders and shyas would recognise the 
Buthoniy of his highness. The stations might be turned to 
account, not only for the purpose of map making, but of ascer- 
taining the commercial value of the surrounding districts, 
obtaining meteorological ohseivations and botanical and zoolo- 
gical collections, acciutomtng (he neighbounng populations to 
the nature and advantages of civilised rule, systematically extir- 
pating the slave trade, and diverting the traffic now employed 
in this infamous trade to the development of the enormous 
national wealth of the continent In concluding, Commander 
Csmeron made an appeal on behalf of the British Society for 
Afncan Exploration. He warned hia audience that unless 
Bniain speedily bestirred itself it would lose ihe pre-eminence it 
long enjoyed among the countries of Europe At the call of its 
sovereign the IiitJe Kingdom of Belgium had contributed 12,000/. 
for the filtmg out of an expedition Portugal had contributed 
20,000/ , and he hoped the British public would not fail to do 
their duty as respects the opening up to civilisation of Africa 
The more rapidly the light of civilisation is introduced into the 
continent the more rapidly would the slave trade and domestic 
slavery die away and oecome a thing of the past 

A paper by Mr W. H Tietkens, On the Latest F.xplormg 
Expedition across Australia, was read by Mr Bates. It described 
ihe journey made m 1H75 by Mr. Ernest Giles, accompanied by 
the author of the paper and by Mr. Young, from the settlements 
of South Australia 10 those of Western Australia. The result 
of the journey was the conclusion that the occupation of some 
portions of the country cannot be long delayed, being well 
adapted for wool growing, but the writer confirmed the opinion 
expressed by other iraveliers that the region between lat 21” and 
30°, and long 123° and [32”, can never be colonised, and that 
any white men settling m it would become like the wandering 
nomads now inhabiting it. The expeduion was most adven- 
turous owing to the attacks made upon it by some of the 
natives, and also to the difficulties arisiog from scarcity of 
water, which, at one time, threatened to terminate the career of 
the travellcTS 

Mr Trelawny Saunders called in question the conclusions 
come to by ihu author of the paper as to the future of 
Australia, and said such a future would be a serious matter 
for Plymouth, which was one of the great ports of emigration 
to Australia. He placed against this opinion the authority 
of Mr Landsborough, who had recently described the great 
physical changes t^ing place in the Australian continent, 
in consequence of the occupation of it by our countrymen. 
Trees were growing where none were previously to be seen, the 
natives being prevented from burning the long grass for the 
purpose of getting game. The growth of forests would cause 
a greater rainfall, and lead to the improvement of the productive 
qualities of the country. 

Col. Godwin-Au>teii read a paper On the Course of the 
Brahmaputra or Sanpu. The author’s argument, founded on 
researches and surveys in Assam, was that the true outlet of 
this great river was by the Sukushm, and no^, as was generally 
supposed, by the Deipong. 


THE FRENCH ASSOC/AT/ON AT HAVRE 

Havre, August 30 

’^HE final meeting took place this afternoon at 2 o’clock, 
^ under the presidency of M Broca. 

Montpellier has been selected as the place of meeting for 1879 
The University of Montpellier has been for centunes a rival to 
Pans, and even now is bold enough to compete with its formid- 
able nvaL Montpellier is also notable as the birthplace of 
Auguste Comte, the founder of Fosiiivism, A number of 
scientific gentlemen have aubsenbed a large sum to receive the 
Association in 1879 , the General and Municipal Councils will 
also vole a large sum. 

It has been suggested by some influential members that the 
meeting of 1880 should be held in Algeria. But the vote will 
not be taken till next year at Pans. The year 1B80 is the fiftieth 
anniveraaiy of the conquest of Algeria. There are at the present 
lime very few scientific institations m the colony. Should the 
choice bq made, the Algiers Academy would probably be then 
transformed into % Univenity for Algens. 

The AaiodatioD, at the eSjax of the Havre meeting, has voted 
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■n exceedingly limited number of reoommendxtioiu to tbe 
Government. One of them relates to the oiganiiation of the 
meteorological service. The Association directs the attention of 
the Government to the inferiority of French meteorolo^, and 
urges the Government to establish an official investigation into its 
working. All efforts to take the Service des AvertKsementa out 
of the hands of the observatory have been defeated. The pro- 

f osed reform does not aim at diminishing the influence of M. 
^vemer on the service he has created in France. 

A request is to be sent to the Government to endow the 
Geological Society of Normandy with the privileges of an insti- 
tution uf public interest, which means to grant it a charter and 
incorporate it. It is expected that the admirable geological 
exhibitions collected through M. Lcnnier's exertions will remain 
permanent, and become a fair iprcimen of regional geology. A 
number of exhibitors have consented either to give their objects 
or to lend them unuL similar objects can be procured in their 
stead M Lenmer, whose exertions have been indefatigable, 
is the director and founder of the Havre Aquarium, which is a 
moicl institution, not for the variety of species, but for the 
number of objects and the healrh of the animah 

The several industnal establishments at Havre were opened 
for public inspection, as well as the Government buildings 
The most interesting object was a fog trumpet of Bniish 
make. The steam engine working it has a power of three 
horses. It IS calculated 10 compress about 800 litres of air at 
a pressure of little more than two atmospheres in two tanka put 
into commumcalioii by a large tube One of these tanks is in 
communication with tfic pump, and the other with the trumpet 
The laitcr is closed by a self-acting valve, which oj^ens once 
every forty-eight seconds, and during seven seconds gives a volu- 
minous sound ID ia of the diapason 

The last excursion (to Rouen) was more successful than the 
first Tlic Fngar^fyue had been sent from Havre to Rouen in 
order to increase the attraction, and was visited by many of the 
excursionists 

The number of members of the Havre meeting was not more 
than 600 altogether. The foreign members numbered about forty, 
upwards of twenty being Engbshruen. Very few ladies attended 
the proceedings No final banquet look place, owing probably 
to the fear ol some political discussion disturbing an assembly 
which ought to be devoted entirely to science. 

There is only a single scientific society in Havre which, in 
spite of Its ambitious title (Soci^td d’Etudes diverses) has only 
sixty members out of a population of 85,000, including more 
than fifty millionaires. The society meets regub^ly and 
pubiuhtfs yearly a handsome volume. It has been decided to 
establish a local society of commercial geography, and a local 
committee to collect meteorological observations taken on board 
the trajisatlanlic steamem. 

If we consider the work done In certain sections the Havre 
meeting has not been a failure ; but it was aliogeiher a sectional 
meeting from the inaugural speech of President Broca to the two 
or three lectures which were delivered m the theatre. We are 
confident that M. Fremy will spare no pains lo render the Fans 
meeting next year a success and as lar as possible international. 
He Will endeavour to get the presidents of sections each to 
deliver an inaugural address. It is intended to establish a tern- 
poraiy dally newspaper to publuih at full length the reports of 
secLkuial proceeding && 

In the Section of Meteorology the pnncipal business was the 
vote of the requisition sent to the Government which will 
probably Induce the Ministry to increase the grant to French 
meteorology The majority of the section are in favour of the 
establishment of a central meteorological institute to investigate 
large meteorological problems and centralise all meteorological 
serviceB except weather previsions. A resolution was proposed 
by Dr. Jansien, urging transatlantic companies to take meteo- 
Tological observations on board ; another resolution asked M. 
GlfTard to organise a meteorological observatory on board his 
captive balloon, during the exhibition of 1S78. Mr. James 
GLaisher gave an address on the result of his thirty scientific 
ascents, and the experiments made in the Ashbumham captive 
balloon, His address was well received, and he was invited 
to sit with the bureau. M. Alluard, ihe Director of the Puy- 
de-Dfime Ob^rvatory, engaged to establish Intermediate stations 
oD the fianki of the mountain* xbd to keep observadons during 
tha time when the monster capUve balloon is making its ascents. 
This proposal will be communicated lo Gen, Napsouty, Director 
of eke Fip^ti-MkU Obseryatory. A resgliitlbn was voted pro- 
testkig against the delays in the construction of a telegraph line 
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from Pic-du-Midl to Bagn^req^ lot the puipQfW of lendiiig xmlu 
observations dunog the tune wnen the obaeitatory ia cut ra by 
snow from all communication with the world below. 

M, Alluard presented to ihe section diagrams of comparative 
barometric measures taken on the summit of ihe Fuy-de-Ddme 
and at Clermont-Ferrand during storms. This shows clearly 
that the law of pressure varies in Inverse ratio, diminishlog on 
the top of the mountains when increasing at Clermont, %na vice 
verm It shows evidently that storms are produced, not by a 
single Wind, but by a conflict of several winda at a certain 
diBionce from the esrth. 

In the Geological Section a large proportion of the papers 
were on various points connected wiih the geology or Nor- 
mandy, one of the most important being a paper by M. 
Mon^re on the presence of the liassic stage in the department of 
Orne and on the fossils he has collected during many years inves- 
tigatioQ into the geology of the region. In this section, alio, 
M. Pomel read a long paper to prove that M Roud aliens 
project of an inland sea in Algeria, of which we rccenily gave 
details, IS Impossible M. Pomel maintains that the level of the 
ChottH is too high, and that if by any process they could be 
filled, the water would very soon find its way back to the 
Mediterranean. Another paper of some importance was by 
MM. de Tromelin and Grasset, being a Summary Study 
of the PalsozoLc Fauna of Lower Languedoc and the 
Pyrenees," for the purpose of companngihe primary formations 
of the boulh wiih those of the North-West of France. M. 
Jannettaz gave an account of his observations on the propa- 
gation of heat in schistose rocks and in crystals. From his 
expenments he concludes that heat is transmitted more readily 
along the planes of cleavage of crystals and along the plane of 
schistoslty of slates, gneiss, crystalline or agillaccous schists, 
than along the direction perpendicular to these planes. He 
thinks we may thus explain, to a great extent, tne variation 
observed in the increase of temperature with depth in different 
parts of ihe globe. 

In the Botanical Section M. Corenwindcr continued hii 
account of his Investigatioos on the Functions of Leaves. 
After twenty-five years' work M. Coren winder thus sums 
up the results he has obtained : — The leaves of vegetables 
in their relations to the armospheric air are the seat of two 
distinct functions. By their protoplasm they absorb oxygen 
and constantly exhale carbonic acid. By their chloro- 
phyll, they inspire, on the contrary, during the day only, 
carbonic acid, and expire oxygen. In their early stage the 
protoplasm predominares ; chlorophyll is not abundant Hence 
the respiratory fiinction predominates during all that period over 
the chloroph^ Ilian function, and consequentiy leaves exhale car- 
bonic acid without intemiplion In proportion os leaves grow 
the colourless protoplasm diminishes and ihe chlorophyll in- 
creases , thus the capacity of emitting carbonic acia rapidly 
decreases, and soon they exhale, dunng the day, nothing but 
oxygen gas. Henceforth it is only by shutting off or diminishing 
the light, when the action of the chlorophyll is diminubed or 
suspend^, that the effect of respiration Mcomes more or less 
sensible There is then among living beings only one kind of 
respiration. The part played by chlorophyll u of a different 
order ; it is an act of asumUation which has nothlne in common 
with the preceding. M. Corenwindnr hopes that henceforth it 
will cease to be taught that plants are provided with two respira- 
tions, one for the day and the other for the night. 


NOTES 

We are informed by a cable telegnm from a New York carre- 
spondent that Prof. O C. Manh, the eminent palseontologlBt, 
hu been elected president of next year's meeting of the Ameri- 
can Association for the Advancement of Scienoe, which has jult 
concluded its Nashville session, We have received the Proceed' 
ings of the last year’s meeting at Buffalo, 

TUE Aquarium Winter Garden at Tynemouth, near New- 
castle, IS rapidly approaching completion. The building occu- 
pies a commanding position on the Long Sands between the 
town of Tynemonth and the little fishing village of CoUer- 
Goats. The entire boahtnent is devoted Co the Aquarium with its 
retewofn and pumping machine, and the diow tuiki, of whtdi 
there will be bptn a 90^ a fl^-water icnes( will contain 
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iipwirdi of 140,000 of water 'fhe plan adopted li the 

circulation lystem, which hu proved ao succeeiful in the maln- 
tepanoe of aquatic life at the Crystal Falaoe, Naples, and else- 
wherOi Special airangementa are beiiis made for the culture of 
salmon and trout, and in conjunction with the Aquarium, but 
out of doors there will be an enonnous seal-pond, into which a 
supply of sea- water will be pumped direct when required, Mr. 

E. Howard birchall has been appointed curator. 

Mr. Alexander Buchan, the well-known secretary to the 
Scottish Meteorolo^col Society, has been sent to Upsala as 
representative of the Royal Society of Edinburgh, at the 
celebration of the 400th anniversary of that Uiuversity 

The autumn meetmg of the Institute of Naval Architects in 
Glasgow was brought to a conclusion lost Thursday, and seems 
to have been altogether successful. A large number of papers 
were read and discussion raised on the technical subjects with 
which the Institute deals, and much of the time was devoted to 
visiting several of the most important Clyde establishments. 
The next autumn meeting of the Institute will probably be at 
Newcostle-on-Tyne- 

On August 29 the Dorset Field Club met at the romantic spot 
of Lulworth Cove. One section gave themselves to the geology 
of the district in which the Purbecks are so finely exhibited. 
After some opening remarks by Mr. Mansell Fleydell, the 
president of the Society, Mr. Damon, F.G.S., gave an address 
bearing on the geology of the cove and neighbouring strata, 
followed by Prof. Buck man. Other sections directed their 
attention to entomology^ botany, Slc 

A SUMMER school of practical mining for the instruction of 
the student in the details of miner’s work has recently been 
added to the curriculum of the School of Mines of Columbia 
College, U S. This summer school has been put in the charge 
of Henry S. Munroe, a former graduate of the school, who was 
recently elected by the trustees to the position of Adjunct Pro- 
fessor. It IB proposed that the students of the school shall visit 
mlues in different parts of the country worked for coal, iron, 
copper, lead, precious metals, &c., and spend a [month or six 
weeks at each, making a careful and detailed study of the mine, 
and actually engaging, under the instruction of skilled miners, 
in all the details of mine work. The first experiment was made 
this summer at the mines of Coxe, Bros , and Co , Dnfton, Pa., 
and with very remarkable Buccess, A dozen students, volunteers 
from the class of ’78, made a stay there of five weeks from July 
2, Half of the students worked In the morning and the other 
half in the afternoon, one squad at a time with each miner The 
times of going and coming to and from work were so arranged that 
each student spent from four to four and a-balf hours in the mine 
each day. On coming out of the mine each squad was required 
to moke a written report of the work done, with skelchcs 
showing the location, direction, depth, &c., of each shot fired, 
and the effect produced . While in the mine they assisted the 
miner to load his car, thereby learning readily to distinguish 
"slate" and "bony" from good coal, even in the uncertain 
light afforded by their mme lamps. They were also instracted 
in the use of the drill and pick, bonng themselva the blast 
holes, judging the quantity of powder required, making up the 
cartridge, tamping, and firing the Shot After the students had 
spent in this way about twenty days at different kinds of work 
underground end in the "breaker,” sabjeetB for more detailed 
study and investigation were assigned them. Each student, 
having chosen his theme, spent the ramoinder of his tune in 
ooUectiiig material for a memoir. The experUnent has, hr 
bemi in eVery way a success. > * 

At the meeting of the Royal Society of ffew Sooth Woles on 
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qmte constant so long as it may be required. This is accom- 
plished by allowing the bichromate solution to drop in slowly, 
and flow out at the ^some rate through a pipe which commences 
at the bottom of the cell and passes through the side at three- 
quailecs of on inch from the top. When the supply tap Is 
turned, the solution collects in the cell until it rises to the level 
of the pipe, and it then begins to pass out as fast as it comes in. 
As the bichromate solution parses down the cell its active 
properties are made use of, and when it reaches the bottom it is 
waste, and passes out as described. In use it is found that the 
zinc and solution are more economically used than in the 
ordinary bichromate cell. The Society held its annual cm- 
versasione on May 16 About 600 members and their friends 
were present Amongst the exhibits were some very rare and 
choice plants from New Guinea. Mr Russell, Government 
Astronomer, was most successful in showing large smoke vortex 
rings, which blew out a spirit-lamp flame at a distance of fifty 
feet 

The Report of the Leicester Literary and Philosophical 
Society speaks satisfactorily of its progress. A year ago the 
society took possession of new buildings, and its main work as a 
Bocicty IS earned on by its six sections, which include the various 
departments of saencc. The number of members now exceeds 
300. 

We have received a very useful Russian brochure by M. 
Bogdanoff, " A Review of Expeditions and Natural History 
Researches made m the Aralo-Caspian Region from 1720 to 
1874," bemg the first fascicule of a large work. In 1S74 Prof. 
Barbot-de-Mamy, geologist, with MM. BogdanolT and But- 
leioff, jun., zoologuts, explored vast tracts of land between the 
Caspian and the Aral lake, and MM. Grimm and AMnilzui 
studied the fauna of these two interior seas Preliminary 
reports by the explorers have been already published. M Bogan- 
doff’s paper is intended to give, m a very condensed form 
(52 pages), an introductory review of scientific work m the 
Aralo- Caspian region during the 150 years before this expedition. 
It has been visited and explored by no fewer than suty men of 
science. Vet the great problems so vividly and skilfully deve- 
loped and discussed by Humboldt and his followers — the pro- 
blems of the former extension of the Caspian, of its junction with 
the Aral and the Balkash, of the geological bme when thu 
immense interior basin existed, of Ihe causes which determined 
its drying up and the change of bed of the Amu-darya — all 
remain as open a field of inquiry as ever. We find immense 
gaps in every department even in the description of the country. 
The hydrology of the Caspian and Aral 11 sufficiently well 
known, but the third great basin, the Balkash, and a great 
number of smaller lakes remain unexplored. The flora is well 
known, and the great work of Borshioff sums up numerous local 
accounts, but the zoology is very unequally advanced ; the lower 
organisms an4 the ampifibise ore all but totally unknown. 
The insects, and still more the vertebrates, are well described, 
but even m this branch the fishes have been neglected Prof, 
Kessler finds many unknown forms even among those of Uie 
Caspian, which have been best explored, and the fishes of the 
Aral and Balkash promise to present plenty of most interesting 
new forms and varieties. As to the much-debated question of the 
former bed of the Amu-fiacya, M. Bogdanoff points out that thU 
remarkable geological phenomenon remains unexplained. We 
must hope that the labours of the Arolo-Cupian expedition, end 
of other explorers in the same region, will finally throw some 
light on the problems involved in the study of this depressUm 
of the old continent. 

In on interesting pamphlet on "The Work of Mechanics' 
Institutes in our Tfiw^" by Mr. Swire Smith, the author oon- 
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the one hand in snpplyl^ the defidendes of the day schooli 
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and directing Ita education into useful channels ; on^ the other 
in giving general information and providing recreation and 
amusements of a social character. He endeavours to point out 
the improved prospects of mechanics’ Institutes in the future, and 
appeals to public spirit for the erection in many towns of more 
appropriate buildings, He suggests the propriety of establishing 
dsy schools as nurseries for the rudimentary teaching of science, 
and refers to the help from national and other sources that may 
be obtained by taking up this work systematically. He urges 
the vast importance of scientific knowledge for our artisans, the 
equal importance of a training for girls m the matters apper- 
taining to their welfare, and points out the great need for 
making classes more attractive He speaks of the value of 
penny banks for promoting thrift. Finally, he tnes to show the 
necessity of making the initiLute more popular as a place of 
resort for the people of our towns, as a safeguard against per- 
nicious altractioriB, and for the supply of information, entertain- 
ment, and recreation 

In connection with Capt Tlowgate's scheme of Polar explora- 
tion, the Fhren€f^ under Capt. Tyson, of Polaris fame, left New 
London on August 16, vid Cumberland Coast, for whaling pur- 
poses It will then proceed to Greenland to engage Esquimaux 
families. This pioneer party will meet at Disco, next August, 
the mam Polar expedition under Capt Howgate. The expe- 
dition, It is expected, will be fitted cut by the United States 
Government os soon as Congress meets, and will have voted 
the required subsidies for establishing a scientific colony at Lady 
Franklin Bay, The use of balloons having been suggested, 
Capt. Howgate has written the following letter to M. W. de 
Fonvielle, who has offered to become a member of the scientific 
staff of the expedition It is dated from the War Department, 
Office of the Chief Signal Officer, Washington, D.C., August 16, 
1877" — "Your valued favour of the l6th June, addressed to 
Capt. Tyson, was forwarded to me for reply. This reply has 
been necessarily delayed by the amount of work thrown upon 
me during the fitting out of the Elorince Rut I avail myself of 
this first opportunity to say that, should Congress, as I hope, 
legislate favourably for the proposed Arctic colony at its next 
session, it IB my intention to try the value of balloons oa an 
agent of exploraiion ; and your services, so courteously offered, 
will be thankfully accepted. Your reputation as a man of 
letters and science is too well known to render such references as 
you allude to necessary,’’ 

The additions to the Zoological Society's Gardena during the 
past week include a Baibary Ape {Macacus inuus) from North 
Africa, presented by Mr. L Barclay; a White-fronted Capuchin 
[^C^us alhi/rons) \xsym South America, presented by Mr Ship- 
man , B Pig-tailed Monkey (Macacus fieniesirmus) from Java, 
presented by Mrs Klntoul ; a Leadbeater's Cockatoo {Cacatua 
leadbtateri) from Ausiralia, presented by the Kev. S J. Whitmee, 
C.M,Z.5., an American Tantalus {^Tantalus loculator\ two 
Prince Albert’s Curassoua [Crax alberlt)^ three Black-faced 
Spider Monkeys (Aieles aUr) from U.S. Columbia, a Kinkajou 
(Cercolfptcs caud^volvulus) from Honduras, deposited ; a Taman- 
dua Ant eater {Tamandua tdradactyld), on Amencan Darter 
{PUtus anhinga)^ an Ashy-headed Gull (Larus cirrocephalns) 
from South America, a Brazilian Motmot (Momotus brastiienns) 
from Brazil, a Sorry Thrush {Turdus instru) from Mexico, 
pinch osed. 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Scienceo, August 27.— M. Fizeau in the chnir. 
—The following papen were read:— Note on M. Levy’s 
^CStoloeue of stan of loneitude and lunar culmination, hv M. 


Faye. This catalogue of 521 etan U recommended as a work 
of precision which should be of real aerrice. — Two racral laws 
of geometric corvee of order soil ds^a, m and w, by M. Chaale& 
—On the relation which should exist between the diameter of 
cores of Iron and the thickness of their magnetising helix, by 
M. Du Moued. It is shown from experiment that there is 
advantaee in winding electro-magnets so that the ihickaess of 
the coii-lsyen u enual to the diameter of the cores ; and for this 
law to be well applied, the diameter of the cores should naturally 
be proportioned to the electric Intensity which is to act on them, 
and chosen so that this Intensity develop in them a quantity of 
magnetism pretty near the point of eaiuration. — On an example 
of redaction of Abelian iniejgrals with elliptic functions (con- 
tinued), by Prof. Cayley. — Observations of the planets 173 and 
174, and remarks on the discovery of this latter planet, by M. 
Stephan. On August 8 Mr. Watson observed a star of the tenth 
ma^itude not marked on his maps, but it was not till the l6th 
that It was recognised as a pLaneL M. Borrdly first perceived 
ihe star on the loth, and next day its planetary character was 
ascertained; priority is thus dalmed for M Borrelly. — Pro- 
visional geographical map of the planet Mars, by M. Flam- 
inanon. In this work (commenced m 1863) the author has 
aimed at giving a general ensembU of observations from the 
beginning. — Observations on a recent note of M. Du Moncel, 
on ihe best conditions of employment of galvanometers, by M. 
Raynaud. — Reply to a recent communication of M Angot, on 
the evaporation m the region of the Algerian chotts, bv M. 
Roudaire. — On the termination of the nerves in the electric 
apparatus of the torpedo, by M. Rouget. In opposition 
to MM BoU, Ciaccio, and Ranvler, M. Konget observes 
constantly, and reproduces by photography, a network lu the 
ventral face, fonned by the divirions of the last branches of 
(he pale ramified fibres. The appearances of tcnntnaifon in 
buttons or free extremities, which wow here and there m all the 
preparations, are manifestly connected with the network, m the 
enlarged photomphs, by prolongations which escape direct 
observation — Variations of the temperature during the total 
eclipse of the moon on August 24, 1877, by M. Beiigny. There 
was a very marked cooling at 10 o’clock, and this had a per- 
ceptible effect on the minimum M. Bengny asks did this arise 
from the astronomical fact, or was it a mere coincidence 7 M. 
Faye was not disposed to attribute it to the eclipse, and for two 
reasons ' First, the sky was that night exceptionally clear, so 
that the tcrrestnol radiation must have been very active, giving 
a notable fall in the thermometer , second, physicists have hod 
the greatest difhculty in rendering perceptible heat from the 
moon, even with the most delicate apparatus. So that when we 
are deprived of this radiation for an nour or two this can hardly 
affect our thermometers, stdl less our senses. 
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STAR OR NEBULA f 

F ollowing dose upon the publication of Dr 
VogeVs paper on the new star m Cygnus, Lord Lmd- 
gay has communicated an interesting letter to the Times 
announcing the fact that the new star has now put on the 
appearance presented ordinanly by the so called plane 
tary nebulae 

Of all the lines chronided by Cornu and Vogel only 
one remainsj that namely which the latter observer 
showed to be constantly increasing in brightness while 
all the rest were waning, and which, moreover, as Vogel 
also distinctly showed^ is coincident in position in the 
spectrum with that observed m the majority of the 
nebulae 

The observations of such rare phenomena as the so 
called new stars, are of such vast importance, and will no 
doubt ultimately provide us with a clue to so many others 
of a different order, that we may well congratulate our 
selves that the recent Nova was so well watched, and that 
there is such perfect completeness and unity in the chain 
of recorded facts 

It should have been perfectly clear to those who 
thought about such matters that the word star in such a 
case IS a misnomer from a scientific point of view, 
although no word would be better to describe it in its 
popular aspect The word is a misnomer for this reason 
If any star, properly so called, were to become “ a world 
on fire/ were to burst into flames,' or in less poetical 
language, were to be driven either into a condition of 
incandescence absolutely or to have its incandescence 
increased, there can be Lttle doubt that thousands or 
milhons of yeais would be necessary for ihe reduction of 
its light to the original intensity 

Mr Croll has recently shown that if the incandescence 
observed came for instance from the collision of two stars, 
each of them half the mass of the sun, moving directly 
towards each other with a velocity of 476 miles per 
second, light and heat would be produced which would 
cover the present rate of the sun s radiation for a period 
of 50,000,000 years 

A very different state of affairs this from that which 
must have taken place in any of the Novas from the time 
of Tycho to our own, and the more extreme the difference 
the less can we be having to deal with anything like a 
star properly 50 colled 

The very rapid reduction of light in the case of the new 
Star iQ Cygnus was so stnking that I at once wrote to Mr 
Hind to ask if any change of place was observable, 
because it seemed obvious that if the body which thus put 
on so suddenly the chltomosphenc spectium we^e single, 
it might only wigh a fev> tons or evm hufidj'4dwetghts^ 
and being 10 small might be very near us Mr Hind’s 
telescope was dismounted, and 1 have not yet got any 
information as to change of position , and as 1 am now 
wnting^ m the Highlands, away from oil books, I have no 
opportunity of companng the*^fiitlot now given by Lord 
l^ndsay m R A, 2xh 36m 529., pec. + 42* 16 with 
thoiO given on its first appearance by 'Wumecke ind 
btheitt 
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We seem driven, then, from the idea that these pheno- 
mena are produced by the incandescence of large masses 
of matter, because if they were so produced, the running 
down, of brilliancy would be exceeding slow 

Let us consider the case, then, on the supposition of 
small masses of matter Where are we to find them ? 
The answer is easy,— in those small meteoric masses 
which an ever increasing mass of evidence tends to 
show, occupy all the realms of space 

In connection with this, perhaps I may be permitted to 
quote the following from one of my “ Manchester 
Lectures” — 

“There IS one point to which I think I may be per 
mitted to draw your attention, although at present it rests 
merely upon an unendorsed observation of my own I 
thought it would be worth while to try what would happen 
if I inclosed specimens of meteorites, taken at random, 
in a tube from which I subsequently exhausted the air by 
a pump After the pumping had gone on for some con 
siaerable time, of course we got an approach to a 
vacuum , and arrangements were made by means of 
which an electric spark could pass along this apparent 
vacuum, and give us the spectra of the gases evolved 
from the meteorites Taking those precautions which 
are generally supposed to give us a spark of low tempera- 
ture, and passing the current, we got a luminous effect 
which, on being analysed by the spectroscope, gave us 
that same spectrum of hydro carbon which Mr Hiiggin®, 
Donati, and others have made us perfectly familiar with 
as the spectrum of the head of a comet There, then, we 
get the atmosphere of meteorites, not necessarily car- 
bonaceous meteorites but meteorites taken at random , 
and this atmosphere is exactly what we get in the head of 
a comet 

“ Now let me go one step further , and to take that step 
With advantage, allow me to refer to another point 
that whereas Schiaparelli has connected meteorites and 
falling stars with comets, Professors Tait and Thomson, 
on the other hand, have connected comets with nebulce, 
both of them being, according to those physicists, clouds 
of stones Now how was one to carry these spectroscopic 
observations into the region of the nebulae ? A Leyden 
jar was included in the circuit, and we had what is gene 
rally supposed to be an electric current giving us a very 
much higher temperature than we had before what, then, 
was the spectrum , the spectrum, so far as the known 
lines were concerned, was the spectrum which we get 
from the nebulae , for the hydro carbon spectrum, which 
we get from the atmosphenc meteorites at alow tempera 
ture, was replaced by the spectrum of hydrogen , the 
spectrum of hydrogen coming, of course, from the de- 
composition of the hydro cariMn, with the cunous, but 
at present unexplain^, fact that we got the spectrum 
indications of hydrogen without indications of carbon 
In my laboratory work I have come across other cunous 
cases m which compound vapours, when dissociated, only 
gave uB one spectrum at a time — by which I mean that m 
a vapour consisting of two well known substances, under 
one condition we only get the spectrum of one substance, 
and under another condition we get the spectrum of the 
other substance alofie,, so in others again of both com 
bined The evidence seems, therefore- -though 1 do not 
profess to speak with certainty — entirely in favour of the 
ideas of Sir William Thomson and Prof. Tait on the one 
hand, and of Schiaparelli on the oUier 1 note tUs 
because 1 shall have again to refer to the conchu&on to be 
drawn from it, namely, that there is probably an mtl^late 
connection between nebulx, comets, meteontes, and 
falling stars ’* 

1 have given the above extract to diow that a mass pf 
meteontes at a temperature higher than that found to 
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exist in a comet's head could give us the hydrogen 
spectrum which was discovered with such richness in 
the Nova^ and which is represented in the spectra of most 
nebuls. 

The now exists as a nebula so far as its spectrum 
goes, and the fact not only goes far to support the view 1 
have suggested as against that of Zullner, but it affords 
collateral evidence of the truth of Thomson and Tail's 
hypothesis of the true nature of nebulae. 

The nebular hypothesis m us grandeur and simplicity 
remains untouched by these observations ; the facts so far 
from being in direct opposition to it help us, I think, all 
the better to know exactly what a nebula 13. 

There is another point of extreme interest to the spec- 
troscopist if we accept the bright line observed in the star 
by Dr Copeland and others to be veritably the chief 
nebula line. 

It IS clear from Dr. Vogel's diagram (given in last 
week's Nature) that this Ime brightened relatively with 
each decrease in the brilliancy of the hydrogen lines. On 
December 8, 1876, it was much fainter than F, while by 
March 2, 1877, F was a mere ghost by the side of it On 
any probable supposition the temperature must have been 
higher at the former date 

Now it IS well known that within certain limits the 
lines in the spectrum of a compound body get brighter 
with (Ucreasc of temperature, because at the higher one 
the compound almost entirely ceases to exist as such, and 
we get the lines of its constituents. It is a fair theory then 
to suggest that the famous nebula line may belong to a 
compound. Nay the fact as it stands alone further points 
to the possibility that the compound in question contains 
hydrogen as one of its constituents 

J Norman Lockyer 

Craig Dhu, Kingussie, September 10 


THE GLACIAL GEOLOGY OF ORKNEY AND 
SHETLAND 

N O one can claim to speak with more authority on 
matters Orcadian than Mr. Laing, and few men are 
better fitted to judge of evidence and probabilities. His 
interesting letter (see p. 418 of this number of Nature) 
calls attention to certain points which he regards as 
affording a crucial Lest of the value of some contending 
hypotheses m geology 

He asserts (i) That there is no evidence that the Orkney 
and Shetland Islands have ever participated in the general 
glaciation of Britain. (2) That these islands contain no 
raised beaches or marine terraces to prove any alteration 
of the relative levels of sea and land. 

I. It would indeed be extraordinary on any hypothesis 
that no traces of glaciation should exist in Orkney. 
Could It reasonably be supposed that at a time when 
*'the adjacent islands of Great Britain and Ireland 'May 
uttder a deep mantle of snow and land-ice which pro- 
truded even from the opposite shores of Caithness, these 
northern islets enjoyed a happy immunity from the cold 
which sealed up the more frigid south ? I am afraid that 
on the contrary we must believe Orkney to have been in 
as evil case as its neighbours, no matter even if it should 
^ve succeeded in subsequently divesting itself of all 
travel pf it4 wintry g^tb. (t will npt be necessary to 


discuss the bearing of Mr. Laing's facts upon any rival 
geological doctrines if it can be shown that the facts 
themselves do not exist. He courteously invites examina- 
tion and disproof, and I think with all deference to him 
that I can point to evidence which when he next revisits 
his county will satisfy him that Orkney is no exception to 
the general glac.ated condition of Scotland. 

I have twice visited Orkney, and each time was too 
intent upon the curious history of the Old Red Sandstone 
of that region to have time to note all the features bear- 
ing upon the glaciation of the islands. But these features 
were too striking to escape notice, and I find in my note- 
books and on my map records of the observations jotted 
down at the time. So far from there being, as Mr Laing 
asserts, no trace of ice-work among these islands, I found 
them to be well glaciated and to contain in particular, 
excellent illustrations of (i) roches moutonnSes, (2) 
boulder- clay, and (3) valley-moraines. 

I. Mr, Laing mentions the granitic axis which runs 
north from Stromness When he has occasion to cross 
it again, gun in hand, let him stop here and there on the 
exposed hummocks and he will Rod them admirably ice- 
worn and striated. Well-preserved surfaces of this kind 
overlook the wild cliffs of Yesnaby, and others, of equal 
clearness, occur on the slopes behind Stromness. But 
further examination will show him that these markings 
arc not confined to the hard granite and gneiss. Thus 
on the roadside at the south-east end of the Lake of 
Stennis, beautifully striated flagstones may be seen, the 
stri:£ in all these cases running north-west and south- 
east, as if produced by a movement from the latter 
quarter. Nay, even among the soft yellow sandstones of 
Hoy, well smoothed and striated surfaces may be noticed 
on the summit of the cliffs near the Old Man, at a height 
of 600 or 700 feet above the waves of the Atlantic. 

3. Unmistakable boulder-clay occurs in Orkney It 
is not generally or thickly spread over the surface, as in 
the lowlands of Scotland, but rather, as m Caithness, Lies 
here and there in hollows, the rest of the surface of the 
islands being covered with a thin argillaceous soil, 
derived, as Mr Laing points out, from the decay of the 
underlying flagstones. A thick mass of this boulder-clay 
lies on the north-west side of Shapmsha, another in the 
sheltered hollow of Kirkwall Day, and a third forms a 
notable feature on the north coast of Flota- Mr Laing 
cannot but be familiar with these and other localities, and 
he probably refers the deposits there to disintegration of 
the rock underneath. Of course the boulder-clay consists 
here, as elsewhere, mainly of the dibris of the rocks 
below, and as these rocks are flagstones, breaking up into 
sharp-edged fragments, the stones in the clay are very 
commonly more or less angular. If, however, he finds, 
as he will assuredly do, that many of the stones are well 
polished and striated along their major axis, he may be 
satisfied that the deposit is a glacial one. 

3 So far, the evidence which 1 have adduced shows 
that the Orkney Islands participated in the general wide- 
spread glaciation of the adjacent mainland. But we may 
believe that in so northern a locality, if the form and 
height of the ground m any manner permitted, the linger- 
ing snows would still form glaciers on the hills, though 
they had retreated from the lower grounds, Now ther^ 
Is only one mass of high ground in Orhoey^the island 
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of Hoy, and there, if anywhere, traces of the last glaciers 
should be found. Two years ago, when engaged with my 
friend and colleague, Mr. B. N. Peach, in making a care- 
ful examination of the north end of that interesting island, 
] found what we had been in search of — a bsautiful and 
complete proof of the unconformability between the Upper 
Old Red Sandstone and the Caithness flags. So engrossed 
were we with the magnificence of the natural sections 
where this structure is displayed, that we had climbed 
into the mouth of the green cornc below the Coulax 
Hill before we were aware that we stood upon a glacier- 
moraine. But from the top of the ridge, and, still better, 
from the steep grassy slope on the west side, three or 
four successive horse-shoe-shaped mounds could be seen 
extending across the valley, and becoming progressively 
lower and shorter when traced upwards, till the last of 
them died out at the base of the acclivity behind Not 
only were they in external form and arrangement as per- 
fect examples of moraines as could be desired , their 
Internal composition bore ample testimony to the same 
origin. My companion and I found further proof that 
the other valleys of Hoy had also once nourished their 
separate glaciers, the most striking evidence being sup- 
plied by a moraine mound nearly half a mile long and 
fifty or sixty feet high, which runs across the mouth of 
the glen to the east of Hoy Hill on the north-east side 
of the island. The angular rubbish of this moraine rests 
upon a stiff, red, sandy boulder clay full of striated frag- 
ments of red sandstone. The hills from which these 
glaciers descended rise from 1,400 to 1,550 feet above the 
sea, That so small and so low an island as Hoy should 
have had its glaciers, creeping probably even down to 
the sea-level, need not surprise us, when wc remember 
that small ocean-girt groups of mountains, like those of 
Skye and Mull, had their glaciers, and that even in Arran, 
more than three degrees of latitude further south, and 
from hills little more than 100 feet higher than those nf 
Hoy, glaciers existed on such a scale as to leave behind 
them the huge moraines of Glen Cloy 
Mr. Laing refers also to Shetland, and though he slates 
that his acquaintance with that region is not so intimate 
as his knowledge of Orkney, he believes that as little 
evidence of glaciation can be found there as among hia 
native islands. In this case, too, I am afraid his state- 
ments are too absolute It is now many years since Mr. 
C. W, Peach chronicled the occurrence of abundant 
striated rock-surfaces and boulder-clays with striated 
stones in the Shetland Islands (see Report ” of Bntish 
Association for 1S64, Sections, p. 60). From my own 
observation also I can speak confidently as to the correct- 
ness of these determinations. Even on the low and 
remote westerly islet of Papa Stour Mr. D N. Peach and 
myself found boulder clay and many transported blocks 
of gneiss, schist, and other rocks foreign to the immediate 
locality, while the prevailing pink porphyry showed glacial 
stria running N. ^ W. On the Mainland also, between 
the head of Bixetter Voe and Walls, we observed some 
curious mounds which if not true moraines arc at least 
patts of the glacial series. Since our visit my colleagu#, 
Mr, John Home, has spent st^ne time in Shetland and 
has obtained ample evidence of the presence of a sheet 
of ice over that region (see Nature, vol. zv. p. 139), 
There can indeed be no doubt that both Shetland and 


Orkney have been severely ice-ground and that the move- 
ment of the ice has been on the whole along a north-west 
and south-east line. So far therefore from these islands 
offering any exception or difficulty in regard to this 
geological question they bear their independent and 
concurrent testimony to the now generally received 
doctrine 

II. There is, however, one very remarkable feature of 
Orkney and Shetland to which Mr Laing has referred, 
and with regard to which my own observations, so far as 
they go, thoroughly bear out his statement. 1 allude to 
the absence of raised beaches. During the surveys which 
I have made m conjunction with Mr D N, Peach we 
have continually asked each other what has become of 
the familiar raised beaches which skirt the Scottish coast- 
line even as far as the shores of Suiherland. Mr. Horne 
was equally struck by their absence. It is indeed incon- 
ceivable that if uur raised beaches be due to a rise of the 
ocean level from the accumulation of a polar icc-cap (a 
doctrine which I for one have never accepted) there could 
fail to be found some remnants of them among the innu- 
merable sheltered creeks and bays of these northern 
islands, in positions where on the near mainland they 
would assuredly be found Well-marked raised beaches 
skirt the north coast of Sutherland within sight of the 
hills of Orkney And yet I never observed any trace of 
a terrace which by possibility could be made to do 
duty for a raised beach, either in Orkney or in Shetland, 
and Mr Laing's much wider acquaintance with these 
islands confirms my belief that such terraces probably do 
not exist in Shetland, if not also in Orkney But the 
difficulty of accounting for their absence is not incon- 
sidei able, even if we hold that our raised beaches point 
Co successive elevations of the land. Why should they 
cease with the northern bays of the mainland of Scot- 
land ? Can Avc suppose that the upheaval so marked in 
Sutherland did not affect Orkney ? 

During a recent visit to Sutherland and Caithness I 
tried to find some satisfactory solution to these questions - 
It IS important to observe that on the mainland the raised 
beaches disappear when wc pass from the crystalline 
rocks into the Old Red Sandstone Travelling, for example, 
along the coast-linc from Inverness, by the Beauly, Cro- 
marty, and Dornoch Firths, we find ourselves, almost 
without intermission, upon one or other of the level sandy 
terraces which form so conspicuous a feature of these 
shores Even upon the ^tnp of Jurassic rocks the same 
platform runs on to Helmsdale But northwards the 
coast rises in one long line of precipice, from which slice 
after slice is cut as the lines of joint split open under 
the influence of air and sea. I have seen no satis- 
factory raised beach in Caithness, The only places 
where, from the shape of the coast-line, the existence 
of such deposits was possible are in Thurso Bay, on the 
coast between Dunnet and Duncansbay Heads, and in the 
bays between Freswlck and Wick But even on these more 
sheltered and less precipitous shores the rock usually 
stands up in low cliffs and runs out in reefsi or 
steep banks of boulder- clay rise from the edge of the 
beach, or ridges of blown sand stretch for some distance 
inland. Now the rocks of Orkney are identical with 
those of Caithness ; they split up into the same long lines 
of sea-cliflf, they are swept by the same stormy seas, and 
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washed by the same heavy tempestuous rains. Along by 
far the larger part of the immensely-extended coast-Iine 
of these islands no raised beach could have been formed, 
or, if formed, could have remained until now. So rapid 
IS the retreat even of the solid cliffs, that both there and 
in Caithness a Fict^s house may now and then be found, 
from which the outer walls on the seaward side have dis- 
appeared, together with the solid ground on which they 
stood, while the surge is ever breaking at the base of the 
cliff below. Even into the sheltered inlets the same ver- 
tical sea-cliffs often run, so that the possible localities for 
the formation and preservation of raised beaches are 
comparatively few in number. A more diligent search 
among these few resting-places may yet reveal the exist- 
ence of some fragments of marine terraces in Orkney. 
In the meantime the want of raised beaches in Caithnessi 
where, to judge from the proximity of those in Suther- 
land, they probably at one time existed, should put us 
on our guard against a too hasty and sweeping inference 
from their absence m Orkney. 

With regard to Shetland, however, the case is far 
stronger. Kocks of many varied kinds form the islands 
of that group running out into iidges and chains of islets, 
and inclosing innumerable vocs and land- locked inlets. 
Nowhere could there be a more admirable surface for the 
formation and conservation of raised-beaches. The 
absence of these deposits cannot therefore be accounted 
for except, as I am constrained to believe, on the sup- 
position that they never existed there at all. That inter- 
rupted elevation of the land, to the pauses in which the 
raised-beaches point, seems to have lessened towards the 
north. It is still traceable by means of these terraces on 
the northern shores of the mainland. Evidence of it has 
not been detected in Orkney, though as 1 have said, this 
may not show that it did not affect these neighbounng 
islands. But when we recede to the far Shetlands, all 
trace of the former lower level of the land ceases — at 
least it IS not preserved in lines of raised beach. 

Arch. CEixit 


/^ENN/JVGTON^S BARROWS OB 
DERBYSHIRE " 

Notes on the Barrows and Bone-Caves of Derbyshire, 
With an Account of a Decent into Elden Hole, By 
Rooke Pennington, B.A , LL.B , F.G.S. (London 
Macmillan and Co , 1877.) 

M r, PENNINGTON has done good service to 
science by publishing his “ N otes.” The objects 
he describes belong to the palaeolithic, the neolithic, and 
the bronze ages of Britain and Western Europe generally; 
but, following Prof. Boyd Dawkins, the author includes 
the entire period between the close of the palxoluhic 
age and the earlier part of the iron age under the 
comprehensive name of the prehistoric ages. Moreover, 
to bring the eras of the archaeologist into correlation with 
those of the biologist, he reminds the reader that dunng 
the prehistoric ages, the animals living in Europe were 
generally speaking the same as those which live there 
now/' whilst palaeolithic man was accompanied by the 
mammoth, and many other extinct forms. 

The author's prehistoric researches were conducted 
partly in caverns, but mainly in barrows. The latter, 


usually heaps of stone and turf, were either of an oblong 
form, or, much more frequently, round heaps, like a 
basin or saucer turned upside down.'^ 

The circular barrows appear to have been in some 
cases nearly fifty feet in diameter, and fully five feet high 
at the centre. That on Abney Moor was surrounded with 
a rampart of earth tifty feet in exterior diameter, and 
having on it ten upright equidistant stones about three 
feet high, whilst the inclosed mound measured but twenty 
feet across. Almost all the barrows appear to have 
yielded human bones, and in some instances more or less 
complete skeletons, some of which occupied stone cists, 
whilst others did not. The body of a young man, about 
seventeen years of age, had the skull protected with four 
stones, one being a cap stone, whilst large pieces of 
limestone were piled irregularly round the rest of the 
skeleton. All the bodies found entire were in a con- 
tracted position, and there seems to have been a tendency 
to place them on the left side, facing north or north- 
westerly, Two or more skeletons were found in some 
cases m the same barrow, and two were met with in the 
same cist in a barrow on Gautnss Hill. In Siggett 
barrow the skeleton of a child was found very near the 
feet of that of an adult. Some of the barrows contained 
evidence of cremation , thus, m the centre of that on 
Abney Moor was a large flat piece of sandstone, on 
which human bones, accompanied by flint flakes, a chert 
flake, beads of jet and of amber, and a good arrow head, 
had been carefully deposited. There was satisfactory 
evidence that the funeral Are had been lighted on the 
spot. 

Relics of water-ratj horse, red deer, roe deer, Bos 
lonj^ifrons, goat, hog, and dog were also found in the 
bariows, and, with the exception of the Arst only, com- 
mingled with the human remains. In a cist in Oxlow 
barrow part of a boards tusk had been placed with the 
humaji skeleton. The horse, roe deer, gokt, and dog 
appear to have been the least prevalent forms. On the 
other hand, when speaking of water-rats, the author says, 
** 1 never explored either a burial mound or a cave with- 
out Anding plenty of them;" and m one instance he says 

Rats came out by spadefuls." 

Of articles made or selected by man the barrows 
yielded a cut antler, quartzite and other foreign" 
pebbles, chipped flints, pottery, chert flakes, beads of jet 
and of amber, holed stone hammers, bone pins, arrow 
heads, and bronze rings and celts. 

The prehistonc caves and “rock shelters " situate in 
Cave Dale, Hartle Dale, and Creswell Crags, contained, 
with the exception of roe-deer only, remains of all the 
barrow aninials, and of wolf, fox, shrew, badger, cat, hare, 
rabbit, duck, and fowl, in addition. They also yielded 
flint flakes, a holed sandstone hammer, charcoal, pottery, 
some of which was Roman, a cut stag’s horn, a bone 
comb, pieces of jet, a celt and some ornaments in bronze, 
a few iron articles, and a coin of Hadrian, 

When speculating on his discoveries the author remarks 
of the skeleton of the youth supposed to be about seven- 
teen, that the people who buried him must have been 
“ actuated by some other feelings of respect than those 
springing simply from pervonal valour or wisdom. This 
boy must have bq^n tA aome rank ; possibly the eldest 
son of the chief. The rudimeQts of government and of 
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hmditary statfon seem to have exbted, for it was not 
every person who #as honoured by so tar^ a cairn/' 

The coateiLts of the long-shaped barrows differed from 
those of circular outline. The former contained neither 
vnetaU nor burnt bodies ; all the human skulls were long 
or "boat-shaped/' and the barrows seemed of higher 
antiquity than the others. 

The neolithic and the bronze people had similar cus- 
toms ; each disposed of their dead by cremation, as well 
as by burying some of them entire and in a contracted 
position ; each used polished stone celts, and Jet and 
amber ornaments ; each made coarse pottery, and orna- 
mented it with the same rude designs ; and during each 
period the skulls of some of the people were long and 
narrow, whilst those of others were round. 

The evidence of infanticide, slaughter of slaves, and 
cannibalism during the prehistoric ages is thought to be 
too conclusive to admit of doubt. 

We must content ourselves with a brief mention of the 
Palxolithic " finds described by the author. He first 
found bones in 1870 in Windy Knoll quarry, near the 
northern part of the mountain limestone of Derbyshire 
Aided by Mr. Tym he began systematic work there in 
1874, and Prof. Boyd Dawkins joined them in 1876. A 
cavity in the rock — not a cavern — proved to be crammed 
with remains of grizzly bear, wolf, fox, water-vole, shrew, 
bat, bison, reindeer, roe deer, hare, and rabbit. Omit- 
ting vas*- numbers of mere fragments, there were more 
than 3,Soo bones and teeth of bison, of which a large 
number were calves , 1,300 specimens of reindeer, also 
including calves, but in a lower ratio ; and sixty canine 
teeth of grizzly bear — the only ursine species met with. 
The remains varied much in their state of preservation, 
but a very large number were perfect, and many were in 
then* proper relative positions. 

The history of the “find" was probably this — “A 
swampy place was resorted to by the migrating herds of 
bison and reindeer The overflow would escape into the 
‘ water- swallow ' hard by, a precipitous place into which 
animals might and did fall There was no trace of 
mammoth, rhinoceros, hyaena, or man. 

A fissure m a mountain limestone quarry at the Staf- 
fordshire village of Water-houses yielded, m 1864, 
remains of mammoth, hippopotamus, and rhinoceros, 
about twenty feet below the surface of a deposit of loam 
and angular fragments of limestone, and containing a 
number of quartz pebbles. In 1873 relics of bison, horse, 
and wolf, were met with in a prolongation of the same 
fissure, but at not quite so low a level. The bones were 
probably all of them those of animals which had fallen in. 

Mr. Pennington has increased the value of his book 
by giving an account of the Rev Mr. Mello's discoveries 
in the caverns of the Permian formation at Creswell 
Crags, on the confines oC. Derby and Nottingham shires. 
Mr. Mello began his researches in 1 87 5, and in 1876 an 
exploring committee was formed, who have thoroughly 
examined the Pin Hole, Church Hole, and Robin Hood 
Cavesi In the last the deposits were, 1st, or uppermost, 
soil detaining Romano-Bntish relics ; 2nd, breccia j 3rd, 
Ugbt-c6loured “ cave-earth ; " 4\h, a mottled bed } and 
5th, or lowest, red sand. Remains of extihet animals 
occurt^ in the lowest three, and included 
iatidins^ cave lion, leopard, wild cat, cave hysno, wolf, fox, 


Arctic fox, glutton, grizzly bear, brown bear, pole-cat, 
water-vole, mammoth, woolly rhinoceros, horse, bison, 
reindeer, great Irish deer, wild boar, and hare. We 
observe, however, that Prof. Boyd Dawkins does not 
mention the Arctic fox, or the glutton, or the wild boar as 
amongst the “finds" (see Quar/. Journ, GeoL Soc,, No. 
131, pp. 590, 602). The remains of hyzena were very 
numerous, and the condition of the older osseous relics 
betokened that at least most of them had been introduced 
by him The author is of opinion that the fauna was 
Arctic or north temperate. 

The lower deposits contained large numbers of broken 
and chipped fragments of quartzite, which must have been 
derived from a distance Flint flakes occurred in hundredsr 
and of all sizes and forms, m the upper layers, where 
quartzite fragments were but few Scrapers and glance- 
points were the commonest of the flint tools Bone 
implements were also met with, and included a needle and 
a pm or lance-hcad, &c. There was also a sketch of a 
horse on a piece of flat bone— the first, and, up to the 
present time, the only example of palxolithic fine art 
found m Britain The explorers also met with a piece 
of amber and bits of charcoal, and found reason to believe 
that the hare was largely used as food. The amber does 
not appear to be mentioned by Prof. Dawkins. 

Our limited space forbids us to follow the author through 
his interesting speculations on paleolithic anthropology ; 
but we cannot help doubting whethoc the exploring com- 
mittees of the caverns near Settle and Torquay will 
endorse his opinion that “no caverns in this country 
have furnished such a vaiiety of evidence as to ancient 
man and the animals which furnished him with food and 
clothing ” as those of Creswell Crags. Those of us who 
at the close of the Plymouth meeting of the British Asso- 
ciation, visited the caverns at Drixham and Torquay, and 
noted that they almost overhang the sea, cannot but 
regard the author's proposition that “ the pal.eolithic 
cave dweller of England was an inlander " as being much 
too sweeping. 

Finally, whilst perusing the volume which we now close 
reluctantly, we have again and again caught ourselves 
wishing that anthropologists would supply us with good 
definitions of “savage" and "barbarian," and tell us 
whether the words are to be used as synonyms. 


OUR BOOK SHELF 

Mathematiial Questions^ witk their Solutions^ from th€ 
^^Educational Times . Edited by W. J. C. Miller, 
B.A. Vol. xxvii. from January to June, 1877. (Lon- 
don ' C. F. Hodgson and Son ) 

Just fifteen years ago we became aware, by the chance 
sight of a copy of the Educational Times, of the exist- 
ence of a paper which gave up three or four pages 
monthly to the propbsal and solution of mathematical 
questions. We at once sent to England, and a more 
careful examination of the copy we received showed us 
that It was a publication of very high ment, at least as 
regarded this one department. Hitherto we had in the 
majQ confined our mathematical reading to the usual nit 
passed over by mathematic^ masters li^o have only to 
do with the teaching of ordinary boys ; now we were in- 
duced to join the, at that date, small band of contributors 
who lalheQ round the mathematical editor and derived 
mu^h pleaaure and profit irom the study of th^ many 
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elegant solutions which were constantly being given. 
We have the number for October, 1962, before us, in 
which arc Questions 1312 to 1320 proposed undei six 
diFerent names ; we turn to the number for the current 
month, and the questions range from 5387 to 54 ip from 
as many individual proposers, whose names are given. 
Here is evidence that a want has been met, and that 
there is considerable vitality in this direction ; indeed, 
we may remark that this is the sole English periodical 
(since the demise of the Lad/s and Gentieman's Diary) 
to which mathematicians can send high-class problems. 
University and college examinations swallow up a ^eat 
deal of what is produced by residents at the universities, 
but these pages are open to all comers. 

It soon occurred to us that here was a great mass of 
useful work being done and yet not producing the full 
benefit it might do if it were reproduced and published in 
a separate volume. The editor at once fell in with our 
views ; indeed we found that the like idea had occurred 
to himself. There were, however, supposed pecuniary 
and other difficulties to encounter, but at last these were 
got over and the work, after one volume had been pub- 
lished, took Its present form, which is now a conspicuous 
one on many a student^s shelf The fact that now their 
solutions would be treasured up in this more desirable 
shape seems soon to have led our foremost mathe- 
maticians to give in their adhesion, and as we run over 
the long list of contributors prefixed to the volume before 
us, there is hardly a name familiar to us which is not to 
be found there France, and America also, are 

fairly represented Ladies, too, there are, showing that 

** the gay determinant 1 

For (them) its rows exchanges, 

While Hamilton’s weird delta turned (V) 

O'er all the symbols ranges " 

It says very much for the ability, in more directions 
than one, of the editor, that he has nursed the bantling 
which was handed over to his care more than sixteen 
years ago into the vigorous and lusty athlete of to-day 
Npthing mathematical comes amiss to his net, but we 
may say that though the Dii majores roam about in their 
own special pastures, he has a marked predilection for 
the line taken up and well-worked out by Messrs. Wool- 
house and Crofton, ir, of probability in its many 
applications. 

It only remains to say that the Reprint'’ is more than 
a reprint, for it contains about as much more original 
matter as appears in the monthly paper. Space is found 
for detached papers and notes, and for alternative solu- 
tions, often of equal, if not greater, interest, than the 
previously published matter. 

There are occasional parenthetical notes — we think it 
should be more clearly indicated who is responsible for 
these, as they are often valuable ones. 

The training the printers have gone through in getting 
out these solutions has placed them on a high level as 
printers of mathematics, and the volumes of this series 
redect great credit upon them. 

Crontcon Cientifico Popular. For D. Emilio Huelin, 

Vol. I. (Madnd : 1877.) 

W£ perused this volume with interest and pleasant 
surprise ; we were pleased at finding it to be an excellent 
ana well-wntten review of all new occurrences in the 
scientific world, and we were surprised to see such a work 
emanate from a country which nitherto has contributed 
but too small a share towards the progress and welfare of 
science. If we place Turkey at the head of the hat of the 
most unscientific countries in Europe, Spam and Portugal 
certainly come second on that list ; it is gratifying, 
therefore, to see some sign of improvement. We con- 

S ratulate Senor Huelin on his valuable publication, which 
\ one of the beat of the kind that has yet come under 
our notice. The arrangement of the contents of Che 


volume is particularly good. The first fbw chapters are dedi- 
cated to generalities and the philosophy of sciences ; some 
of them contain detailed lists of all scientific publications 
in the world. Then follow numerous chapters relating to 
the latest discoveries, inventions^ theories, &c, on the 
domains of physics, chemistry, astronomy, meteorology, 
mineralopy, and geology ; the chapters of the physical 
section alone numbering no less than eighteen, and those 
of the chemical section as many as twenty. Any occur- 
rence at all worthy of record up to the end of last year is 
faithfully mentioned in the book The second volume 
will contain the biological and mathematical sciences. We 
wish Senor Huelin and his publishers every success with 
their valuable addition to scientific literature. 

Du Naturkrafie. Band aj "Die Insekten ” (ist part): 

Der Organismus der Insekten.” With 200 original 

Woodcuts By Dr. Georg Mayr. (Munchen . R. 

Oldenbourg, 1877.) 

The importance of an examination of the internal as well 
as the external anatomy of insects has unhappily not 
hitherto engaged the attention which it deserves at the 
hands of British entomologists. It is a fact which 
cannot be disputed that by far the greater portion of that 
energy which our country has exhibited in the investiga- 
tion of this branch of natural science has been devoted 
to the mere founding of types, and in consequence but 
little light has been thrown upon the ever-increasing array 
of problems which puzzle the biologist. 

In studying the affinities of insects it is auite as 
important, and in all probability more so, that the 
internal structure and the embryology of insects should 
be known, as the external characters and the meta- 
morphoses : It IS therefore with unmixed pleasure that wc 
welcome the appearance of Dr. Mayr's admirable and 
ably-illustrated treatise. 

It would be impossible here to give even an outline of 
the vast series of facts which the learned author has 
brought together, nothing relative to the organism of 
insects being regarded as too insignificant for careful and 
unwearied research; as an instance of the thoroughness 
of his labours we would especially call attention to his 
interesting observations on the action of the legs of insects 
when walking, a point which he seems thoroughly to have 
studied and which he has amply illustrated, although 
many students would probably have regarded it as a 
matter of little moment. In fine, the entire volume is 
most valuable, and should be esteemed as a necessary 
hand-book, not only by every entomologist, but by all 
who have the interests of natural science at heart. 

A. G B. 


LETTERS TO THE EDITOR 

[ Th4 Editor does not hold himself responsible for opinions expressed 
by hu correspondents. Neither can he unaesioke to return^ 
or to correspond with the writers of reeded psanuseripCs. 

I No notice is taken of anonymous communications. 

The Editor urgently revests correspondents to keep their Utters as 
I short as possthle. The pressure on his space ts so great that U 
fj imposstbU otherwise to ensure the appearance even of com^ 
municahons containing interesting ana novel faets^l 

Glacial Geology of Orkney and Shetland 

A ABCENT visit to Orkney has brought forcibly before ms 
certain points of the hiehest interest in modern glacial geology, 
upon wnlch, 1 believe, Ine state of the surface deposits in these 
islands is calculated to throw considerable light. 

1 may premise that although 1 am perfectly well acquainted 
with all the usual glacial phenomena of the North of Scotland, 
as described m G^kie's and other works, 1 am not a sufficient 

f radical geologist to speak with positive certainty, though I think 
Unpw enough of the subject to establish a pnmd facie case for 
what 1 have seen^wlth my own eyes, and which 1 put forward 
in the hope that more competent obserrerv may direct their 
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■ttention to the subjeot and either conhrm or diaprovo facti 
whichf If true, would seem to afford a crudal teat of the truth 
or falsehood of aome of the most important theories of modem 
geology. 

The fact which 1 assert is, that there ore no traces of glacial 
actioiij or of raised sea-beaches in Orkney. 

I speak from an intimate personal acquaintance with these 
islands, which are my native countv, and almost every yard of 
whose surface and shores I have explored with rod and gun^ and 
in the course of canvassing at elections, and for many years back 
keeping a special eye on this very subject. Now I can assert 
positively that I never saw a boulder or perched block, or the 
trace of any till, boulder clay, kame, eskar, raised beach, or 
other form of glacial or marine action. 

The whole of the islands consist — except a small patch of 
granitic axis — of Devonian strata, bare in places, but for the 
most part covered with a mantle of soil, which is the obvuus 
result of the disintegration of the subjacent rock by existing sub 
aenal causes, such as wind, frost, and ram 

In places, where soft strata come to the surface, this soil is 
deep and clayey, and the sections of it, afforded by the coast 
line, might readily be mistaken at a distance, or by a super 
hcial observer, for boulder-clay But a close examination will 
show that the stones in this stony clay are always angular and 
always similar to the adjoining strata, and that the larger stones 
are generally deposited, allowing for subsidence and displace- 
ment, in the original lines of stratification conformable to those 
of the unworn rock below them A good example of this may 
be seen ftnlhin 200 yards of Kirkwall, on the east aide of the 
bay under Cromwell’s old fort. 

Let any one compare this with the section of glacial boulder- 
clay shown on the other side of the Pentland Firth at Scrabster, 
and he does not require to be a geologist to understand the 
difference between a surface soil of glacial deposit and one of 
disintegrated rock. 

In like manner 1 have observed innumerable sections of surface 
soil and of mounds and ridges, which at firet sight might have 
passed for marine or glacial, and 1 have invariably found them 
to consist of angular fragments of the subjacent rock passing 
on the one hand into thoroughly decomposed rock or soil, and 
on the other into the solid strata on whicn they rest 

1 believe I may state broadly that there Is not a rolled or 
rounded stone or pebble, or trace of sand or gravel, in all 
Orkney above the level of the present sea-beach and blown 
sands, and away from the beds of the existing lakes and small 
streams. 

There Is not the vestige of a raised beach along the hundreds 
of miles of rocky coast of the various sounds and islands, or in 
the many sheltered inlets where, in the nearest counties of 
Scotland such os Sutherland, Ross, and Cromarty, raised beaches 
are invariably seen All recent movements seem to have been 
movements of subsidence and not of elevation The Loch of 
Stennis, with Us surrounding plain, affords conclusive proof that 
at no recent geological period can the level of the sea have stood 
higher relatively to that of the land than it does at pment. Had 
it done so the Loch of Stennis, which u now exactly level with 
the sea so that the tide flows Into and out of It, must inevitably 
have been a sheltered inland fiord of salt water extending to the 
hills which bound the plain, which as the land rose or the sea 
retreated, must have left the plam covered with sand, shingle, 
and manne or brackish shells, of none of which is there the 
slightest trace, but, on the contrary, the ordinary rock strata 
with their disintegrated surface soil, occupy the whole plain and 
come up to the margin of the cxistmg loch. 

Now as to the inmrence from these facts. 

The received theory of most glaciaUsls Is, that during the 
glacial period there was a great polar ice-cap extending over the 
whole of Scandinavia, Scotland, and a great part of England 
and Ireland. As a coroUprv of this many dtaw the inference 
that Budh an accnmulatkm 0/ ice, by displacing the earth’s centre 
of gnvlty, would raise the level of the sea in the Northern 
hemupherc, and thus account for the higher levels relatiTely to 
the laqd at which it has undoubtedly stoc^. 

Others contend that the glaciation was more limited and only 
extended in islands as it were, round each considerable mountain 
group in northetn latitudesi and these attribute the phenbmena 
of raised beaches, &c., to local ele^ions of the land ntber thin 
to jmeiuL elevation of the sea. 

Now here appeon to me to be an opportunity of appj^g th^ 
txptrimtntum crueis to these two conflicting theories, " 

If It be true that Orkney is not glaciated, and has no raised 


beaches, It seems to follow that the second, and not ihe first, of 
I these theories must be the true one. 

The second theory would account perfectly for the boulder- 
clay being found m Caithness, over the plaiu of which we may 
easily suppose the glaciers from the great mountain range which 
bounds it on the south and west, to have extended as far as 
Scrabster and the south shore of the Pentland Firth, while in 
Orkney there were no glaciers, because there was no great local 
mass of mountain region to produce them 

But, on the theory of a great ice-cap, I cannot see how 
Orkney could fad to have been planed by ice and covered by 
boulden, perched-blocks, and mosses of glacial clays, sands, 
and gravels. 

In any case the absence of raised beaches and of all traces of 
marine action above the present sea-level, seems to be inconsistent 
with any theory of a general and uniform rise of the ocean in these 
latitudes. 

As regards the Shetland Islands I cannot speak with the 
same confidence, not being so intimately acquainted with them ; 
still, having travelled over a great part of the principal islands, 
and coasted along their shores, 1 can assert that 1 have never 
seen any traces of glacial action, or of raised beaches The 
latter must, I think, inevitably have shown themselves m the 
form of sea-caves at a higher level, such as those at Cromarty, 
had they ever existed, as the present line of exposed rocky coast 
19 worn by the waves into innumerable caves and clefts. 

As to l^ulders or boulder-cUy, I do not believe they exist, 
and the onlv rounded or water-worn stones I have ever seen 
have been rolled in the Devonian and not in any modern seas, and 
result from the surface disintegration of the great conglomerate 
These are abundant in exposed situations, and they show the 
neccssi’y for care m inferring modern glacial or marine actum 
from the presence of rolled stones of foreign rocks. 

In conclmion, I believe that these groups of islands, Orkney 
and Shetland, have never been subjected to glacial action or 
submerged and subsequently elevated, in any recent geological 
penod, and that these facts are inconsistent with any ihcoiy of 
a great polar ice- cap, or of any uniform nse of the level of the 
ocean in northern latitudes. S Laing 

Brahan Castle, Dingwall^ N B , Auguit 2$ 


Meteorological EfTects of Eclipses 


In connection with certain variatioas of lempcralure observed 
during the total eclipse of the moon on August 24, 1877, by M. 
Bengny, and discussed at a late meeting of ihe French Academy 
of Sciences, as reported in Nature (vol xvi p. 4 1 2), 1 am 
reminded of some oDscrvations mode on board II M S. Cfialltn^er 
during the total eclipse of the sun on April 6, 1S75 The position 
of the ship at noon of the day ol the eclipse was in lat 27'“ 13' N , 
long. 137° 59' E about 400 mdcs south of Japan and 200 miles 
due west ot the Bonin Islands. If my memory be correct, the 
eclipse was only partial for the part of the world we were in, a 
portion of the sun’s disc being sliLl visible m the shape of a thin 
crescent at the moment of maximum obscuration. The eclipse, 
occurred in the afternoon, and was heralded by a breeze from 
the south-west, which continued durmg the rest of the evening ; 
but what at the time struck us os very remarkable was the lact 
that it was accompanied by a nse of the surface temperature 
of the sea, as will be seen from the following observations made 
at the time : — 


April 6, 1B79 
4 A.M 
10 , , 

Noon to 3 F.M. 
4 11 


I 

I 


II 

M 

II 

VP 


TempetAture or Ben-suifaci 

20 3" C. 

209 ,, 

21 I .. ) 

22 '5 ,, r Time of the 
22 '2 1 ec'ipie, 

21-9 „ ) , 

20 9,, 

20-0 „ 


The CkalUngtTj progressing at the rate of about three knots per 
hour, bad just entered on area of alternate streaks of worm uid 
cold water, the former due to the North Fodfle eqaatoiinl 
current, known as the Kuio-Siwo or camnt, the latter to 

the Arctic dirrent which flows down off the east coast of Nlpon, 
so that the observed nse of temperature, and perhaps also the 
south-westerly brew which sprang up at the commcDcement of 
the eclipse may be a mere coinddence, and I give the obserra- 
tlohs for what they ore worth. 
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Duiinj? the diacusiLon in the French Academy the theory 
aag^estea by M. Ben^y that an eclipse of the moon might have 
an appreciable effect upon the temperature- conditions of our 
atmosphere, namely, by cooling the latter, does not seem to 
have met with much encouragement. It would be more extra- 
ordinary if such a phenomenon as a total eclipse of that luminary 
were found to exercise no disturbing influence of any kind upon 
the terrestrial atmosphere dunng the time of its occurrence. 

J. J. Wild 


The Development of fialrachians 

In reference to the article m Naturl (vol xv. p 491) on the 
development In certain instances of Bitrachians without meta- 
morphosis, Mr. B. G Wilder writes to the American Naturalist 
(vol. xi No. 8, August, 1S77, p 491) to point out that the 
author of the article in Nature has overlooked Prof Wyman's 
observations on the development of Pipa amertcana, published 
\n ihc Ametican yournal 0/ Sc lent e and Art for 1854 (ser* 2, 
xvM pp. 369 374). 

Wyman has there Riated that the eggs of Ptpa are transferred 
by the male to the back of the female, which presents " a uniform 
surface throughout ** “ Their presence excitea increased activity 

in the skin, which thickens, and is gradually built up around 
each egg, so as at length to inclose them in a well-defined 
pouch. ^ On pages 370 and 37 1 he figures and describes the 
earlier embryos as having " three branchial appendages on each 
side of the head " " In a later stage the external branchiae had 

disappeared, but a small branchial fissure was detected on each 
side of the neck, and within this on each side a senes of fringed 
branchial arches.” 

In endeavouring to obtain some confirmation of Prof Wyman’s 
observations, Mr. Wilder suggested an examination of certain 
eggs of this singular Hatrachian preserved in the Warren Ana- 
tomical Museum of Harvard University The examination was 
made by Mr. C. S. Meriot, who reported as follows — 

*' I have examined two eggs from the back of the 
found the embryos a little more advanced than that figur^ by 
Prof. Wyman ; they are between 1 2 and 1 3 mm. In length. 
7'he gills were partly absorbcrl, but a single slit with the gills 
still projecting could be readily seen on each side at the back of 
the head. 1 could not make a mure detailed examination, as 
the eggs were not well enough preserved ” 

It would therefore appear that Dr. Peters’ remark (which 
was translated m the above-mentioned paper in Nature on 
this subject) that **no one has detected branchiK in the embryo 
of the Surinam toad ” ih not well founded It would be very 
desirable, however, to have further ob^scrvations on this interest- 
ing subject made, as bkewise on the development of Hylodes 
marttnicmsis^ which was the pnncipal subject of the former 
communication to Nature P. L S 


Notes on the North East Australian Monotremata 

£nc;li>>H naturalists seem to be ” all abroad " on this aubjecL, 
judging from some remarks in Nature, vol. xv. p. 257. 

F. L. S. states his conviction that Tachyglossus will he dis- 
covered in the ranges of N Queensland when these have been 
properly examined, being evidently quite unaware that both 
Tauiyglossus and OrniLhorhynchus have been known to inhabit 
the northern part of this colony for several yean, and that a 
discuanon has been carried on for some months in the columns 
of the QufenslamirTy on the “ Generation of the Echidna and 
Flatus,” between Dr. Bancroft and Mr, Bennett. I merely 
allude to this subject to give English naturalists the latest dls- 
covenea made by Dr. BancroA in his researches into this more 
than usual prsckly subject. 

Dr. BancroA digsccted a female specimen and found a quantity 
of milk In the stomach. He was unable to find any mammary 
glands, and came to the conclusion that the mother Echidna fed 
Its young by regurgitation. This theory was combated by Mr. 
Bennett 

On dissecting a second female Dr. Bancroft discovered the 
mammary glands, but not like those of any other known 
mammal, for the nipples were inverted, the cavities thus formeil 
being protected by stiff brUQe-hke hairs. 

The young Echidna has to thrust its bill Into the cavity to 
obtnin Its food. This is a curious adaptation to the wants of an 
animal, for it Is certain, from the curious formstion of the head 


and rostrum, that it would be impossible for the young to suck a 
nipple ; as it 19 the forcing m of the bill expresses the milk 
which it is enabled to suck in when lying in the bottom of the 
cavity. 

I secured a specimen of an adult female having a fine healthy 
young one in the pouch, and preserved both. On opening the 
stomach 1 noticed a I'l^uantity of a white substance which seemed 
to be inclosed in a thin membrane, 1 did not know wjiaC this 
was until 1 read Dr Bancroft’s letter on the sulxect, but unlike 
him 1 amved at a different solution of the puzale. Instead of 
the females sucking themselves (the way in which Dr. BancroA 
accounts for the presence of milk In the stomach), 1 believe tha^ 
after a certain time, when the spines begin to grow on the 
young Echidna, the irritation causes the mother to take it out of 
the pouch, and to feed it by regurgitation, until Us spines are 
sufficiently grown to protect it from Us enemies, I was led to 
this belle! by disco venng a nearly adult male with no sign of any 
food in Us stomach except milk. 

I was encouraged to dig this individual out of its stronghold, 
by noticing several unusually large tracks going in and out of 
the burrow These, undoubtedly, were the footprints of the 
female when she came to feed the young The spines on this 
specimen were not at all stiff, especially at their bases 
would have offered little or no protection against the attacks of a 
native dog or eagle. This may seem a wild proposition, but I 
have only adopted U aAcr mature thought, and observing four 
different femalea. 

We must adopt some explnnalion to account for so strange a 
phenomenon, unless we jump the question by allowing that the 
females of Tachyglossus suck themselves, a most unlikely pro- 
ceeding on their part, ami a solution to the difficulty as 
unsatisfactory as it is improbable We have only to guard 
against chronicling false facts which seem to me to be the 
greatest enemies which science has to contend with, and we are 
not so apt to go wrong. Mistakes are often made, but invariably 
meet with a correctiou, and should the above solution to a 
difficulty which has taxed, and U still employing, some of our 
wisest heads, prove wrong, I shall be only too glad to accept the 
correction, thankful that my blunder has assisted in rightly 
solving an interesting and vexed question. The blacks inform 
me that the Echidna lays a white egg, and the Platypus a black 
one, which are hatched in the abdominal pouch, 

I tiust that some of your many scientific coninbulors will come 
to our rescue m solving this point. W. E. A. 

The late discoveries by Goldie, D'Albertu, and MacFarlane, 
have produced a number of forms (botanical) identical with 
those obtaining in N E. Queensland, thus further proving the 
original fiiDdamental unity of the two countries, The Australian 
Dingo ought to be found m New Guinea as also our tiger cat. 

W. E. A. 


On Time 

1 HAVE deferred my answer to the remarks pf Mr J. }. 
Murphy (Nature, vol xvi. p. 182) till now, in order to see if 
my Ictrer of June 14 would caCse more discussion. But it 
seems that my views are not deemed worthy of much con- 
sideration in England , I shall therefore say only a few words 
in conclusion here, but hope to take up the question elsewhere 
Mr. Murphy thus summarises a part of mj^ letter: — "The 
postulate that a velocity, that of the earth's rotation con- 
tinues unchanged, is arbitrary, incapable of proof, and justified 
only by practical convenience.” I should wish that he had 
added, "and to be settled by definition.” Mr, Murphy goes on 
to say, ** It seems to me, on the contrary, that the postulate is 
not necessarily arbitrary but may be absolutely justified by fact.” 
I do not believe there is a great difference between '* justi- 
fying something by practical convenience ” and "justifying it 
absolutely by facts ” Perhaps, in the opinion of Mr. Morpny, 
the constancy of the velocity of the earth's rotation is proved if 
the pendolura. But it is universally admitted that the pendulum 
is controlled by the earth and not the earth by the penduluni, 
Mr. Murphy, in admitting that he sees no way of pTOvlng that 
the force of gravitation continues unchanged, acknowledgea that 
in natural philosophy many thinn are taken for granted which 
call for closer consideration, and thU was precisely my motiye 
for writing my letter. 

Though Mr Murphy does not agroe with me in all points I 
am thanlifiil for his remarks. V* A, JuLlDS 

Breda, Holland, August 29 



Se ^ t . [3, 1877] ^ 


NATURE 


2 


A NEW REGISTERING THERMOMETER'^ 

'T'HE regUtratloo of temperature is one of the most 
difficult of meteorological problems. Among 
the registering instruments employed the thermometer 
IS certainly that to which most attention has been 
devoted, and yet no solution has hitherto given re- 
sults altogether satisfactory. The extreme mobility of 
the temperature of the air and the small force at our 
disposal for acting upon the registering apparatus, arc 
rectal hindrances to the solution of the problem, In 
England, in the various observatories, the photograpiiic 
method is used. The reservoir of tne thermometer is 
placed outside under cover, and ihc tube, entering the 
wall, is re-curved vertically in the interior ; a photo- 
graphic apparatus placed opposite this column of mer- 


cury registers the different heights. This process neces- 
sitates a thermometric reservmr of considerable volume 
in order that the displacements of the column of mercury 
may be appreciable for very small variations. These 
exigencies affect the sensitiveness of the apparatus ; it is 
not a less serious inconvenience that the reservoir must be 
placed near the wall of the shelter where the self-recording 
photo^iaphic apparatus is arranged. In Switzerland the 
metallic thermometer is employed, and is more easily 
managed, but here again the metallic spiral must be 
placed very close to the registering apparatus. 

The new registering thermometer which M. Hervd 
Mangon has sought to construct by utilising the differen- 
tial wheelwork of M. Redier, seems to us based upon a 
sound principle. It consists of a mercurial thermometer 
with weights so arranged that the thermometer may 



M Herv£ Maagon it New Regi&Leruig 'ihermomcler, conairuLtcd by M Rudier. 


be placed at such a distance from any dwelling as 
not to be subject to the influence of surrounding 
objects. Communication between the thermometer and 
the roistering apparatus is established by means of 
electriciiy. 

The instrument consists of two quite distinct paits 
I . The thermometer proper, and the balance which serves 
to indicate the differences of weight which are the result of 
variations of temperature. 2. The registering apparatus. 
The thermometer, the diameter of the mercunal column 
of which we have considerably amplified in our illustra- 
tion, to render it appreciable, is composed of a very fine 
tube, H ] it presents a large suiface, containing in reality 
only a very ihin column ot mercury. This tube a is 

‘ From an article in La Nature by Mi Oastoh TiuanAiw. 


supported by a cast-iron frame-work, and is connected 
with a bell-glass v , its very slender extremity is plunged 
into a small cup^\ containing mercury, and placed upon 
one of the scales of the balance B. 

The balance B is an ordinary balance of precision ; it 
bears above the be^ a small metallic disc which deter- 
mines a contact at C every time the equilibrium Is broken 
in consequence of an increase of temperature. The second 
scale also bears a cup containing glycerine. A glass tube 
T T, connected with tbc registering apparatus, dips Inio this 
cup and communicates at its other extremity with an- 
other cup, G, which forms avessel communicating vith 
former. The bell-glass v covers the balance, and permits 
the exposure, without danger, of that part of the instru- 
ment to the Inclemencies of the air. It will be at once 
seen how Lo arrange things in order to put the instrument 
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in working order. After having fixed in its support the 
tube filled with mercury, and beine assured that the fioe 
e xtr emity dips well into the cup ^ , we place the balance 
in equilibrium by adding weights to the other scale ^ The 
bell-glass v, which has been raised for this operation, is 
then put m Its place, and the instrument is ready for 
action. 

The registering apparatus is composed of the double 
differential wheelwork of M, Rddier, which works as fol- 
lows . — Two wheels M and moving m opposite direc- 
tions, are terminated by small flies, very delicate, and 
turning very swiftly , they are connected by a differential 
train, the axis of which carries a pulley with a double 
groove A Between the two flies oscillates a needle, one 
extremity of which serves to arrest alternately one of the 
two flies. At the other extremity rr, of the needle, is a 
soft-iron pallet on which acts an electro-magnet k, every 
time contact is made by the balance at c. The needle is 
mounted on an axis which permits it to oscillate right 
or left according as it obeys the electro-magnet or a small 
antagonistic spring 

The double-grooved pulley A carries two threads the 
one attached to the pencil K and terminating in a weight 
(), the other bearing a small cylinder and plunging into 
the cup r. containing glycerine and connected by a tube 
with the cup ^ placed on one of the scales of the balance 
Of course the cups G and must be placed in the same 
horizontal plane. A cylinder H, moved by the clock- 
work L, carries the paper. A second pencil K' serves to 
trace upon the paper a small mark intended to control the 
progress of the wheel- work L. This mark may be made 
automatically by an electric contact proceeding from a 
regulator of precision. 

Let us see now how things work. Suppose the tempe- 
rature rises (the explanation which follows will account for 
the mode of action of the apparatus when the temperature 
falls), the weight of the mercury in the cup at g' will in- 
crease, the equilibrium will be destroyed, and the contact C 
of the balance will be established ; the electro-magnet E 
will attract the end a of the needle, and the fly of the 
wheel M' will be free , the pulley A w 11 then turn to the 
left, the float will sink in the cup G, and the pencil will be 
directed towards k'. The float of the cup G, in descending, 
will raise the level of the liquid at G, and at g;, and con- 
sequently will increase the weight in the scale of the 
balance which holds the cup and at the moment that 
equilibrium is thus again established, the contact at C 
will be broken. The end a of the needle ceasing to be 
attracted by the electro-magnet will respond to the appeal 
of the antagonistic spring, and disengage the other fly 
'Ihis fly of ihe second wheel m disengaged, permits the 
pulley A to turn to the right, drawing the pencil from K' 
to K, and causing the float of the cup G to reascend, and 
consequently diminishing the weight at g. That loss of 
weight breaks anew the equilibrium of the balance, the 
contact at c is re-established, and the same course is 
repeated as we have explained above. 

It will be seen from what we have said that the clock- 
work IS always in motion — now to the right, now to the 
left — even when the temperature does not vary ; the 
curve obtained has then the aspect of a small zigzag, but 
so fine that it is difficult to detect it. This arrangement 
permits, so to speak, the double wheel M M' to test the 
balance for the slightest change in the conditions of 
equilibrium 

The tube TT connecting the two cups G and j^may be 
placed underground, and the electrical communication 
between the balance and the electro-magnet E is easily 
established at any distance desired. 

On the prolonged axis of the pulley A we may place a 
rigid needle, and indicate by a simple transmission the 
temperature on a large card placed outsfd& 

This apparatus has been constructed m a thoroughly 
afdstic manner by the able constructor, M, Redier, 


NEIV ELECTRIC LIGHTS 

A n examination of the voluminous records of the 
Patent Office discloses the fact that the activity in a 
particular line of invention periodically waxes and wanes. 
After slumbering for a number of years the problem of 
procuring effective electrodes for the production of the 
luminous electric arc has of late been revived, and with a 
success hitherto unattained. The immediate cause of 
this has probably been the recent improvements of 
magneto-electric machines culminating in the Gramme 
and the Siemens machines. An efficiMt source of elec- 
tricity for the production of the light having been supplied 
by these and other machines of a similar kind, a stimulus 
was given to the invention of electrodes or wicks which 
would employ Che magneto-electric current to best advan- 
tage in giving out ii^t. The old faults of the carbon 
points had never been quite overcome. The manufacture 
of the points from sofi-wood charcoal, fine coke dust, 
lamp-black, calcined sugar, tar, resin, or mineral oil, &c., 
had done much to render their consumption steady and 
uniform , and the regulators of Sernn and Dubosq bad very 
successfully overcome the widening of the luminous arc 
by the wasting of the positive electrode. For large fixed 
lights with several sets of luminous points, such as are 
employed as bcacon-hghts on land or at sea, the ordinary 
carbon points thus improved answered very well, but for 
the purposes of general illumination they are still defect- 
ive To give a light suitable to a room or hall the 
points require to be small, and any inequalities in their 
action are very discernible in the light. One great diffi- 
culty to be overcome, too, is the division of the light. 
How to cause the current from a powerful magneto- 
electric machine to produce a number of separate small 
lights, such as would be essential for the lighting of streets 
or buildings ? If the difl’erent lights were all joined up 
“ in circuit and the cument sent through the whole 
senes one after another, the break-down of any one of the 
series would extinguish the whole and plunge the street 
or building into darkness. 

During the last thirty years there have been many 
attempts made to secure good electrodes for the electric 
light as well as devices for adjusting them. Klectrodes 
of spongy platinum, palladium, and iridium have been 
used. Another plan was to make the positive electrode a 
fine stream of mercury flowing from a funnel and break- 
ing upon a negative electrode of carbon or platinum 
placed underneath. An objection to these metals was 
the coloured lights they pr(Kluced owing to the incan- 
descence of their vapours in . the arc. The carbon elec- 
trodes were given divers shapes, and various combinations 
of carbon and metal electrodes suggested. For instance, 
It was proposed to use bar electrodes emitting the light 
from their sides, and also to fuse indium between two 
carbon electrodes An ingenious plan for getting a steady 
light was proposed by Mr, Harrison in 1857. It con- 
sisted m giving a rotary motion to the positive electrode 
and pointing the negative electrode at right-angles to it 
and giving the latter a motion of translation, so that fresh 
surface of the positive carbon was always appearing in 
front of the negative carbon. A similar idea was again 
patented in 1874 by Messrs, Wildman and Whltehouse. 
About twenty years ago there was a great deal of activity 
in this direction, but up till quite lately the usual carbon 
points have always been fallen back upon. 

Within the last five years, however, two notable new 
lights have made their appearance, namely, the lights of 
Lodighin and of Jablochkoffi M. Alexandre Nicolsvitch 
Lodigbin is a Russian engineer of Sc. Petersburg. His 
plan was first publicly tried there in 1873, and patented 
in England in the previous year. It is designed to faci- 
litate Che use of the electric light for general lighting 
purposes. The great defect of the ordinary carbon points 
is the flickering ofnhe light caused by the consonipiion 
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of the carbon points, a f^reat portion of vhich is due to 
the combustion of the points in the air, M. Lodighin’s 
plan is to employ not two but a single stick of carbon, 
inclosing itn in a hermetically sealed glass chamber from 
which all ail has been exhausted, and an azotic gas which 
does not combine with carbon at a high temperature, 
such as nitrogen, let in. When the current from a 
magneto-electric machine, such as Wilde’s, Gramme’s, or 
Noble's, IS passed through this carbon it gradually gets 
heated to a white heat, and emits a brilliant, and at ihc 
same time soft and steady light. Fig. i shows the form 
of the carbon used ; the light is given off 
at the narrow central part. The advantages 
of this plan are that there is a continuous 
circuit, so that any number of lights may 
safely be joined up in series to form one or 
more lamps The lights can be made as 
small as desired, the flame is continuous 
and not injurious to the eye, the cost of 
new carbon points is saved, and the current 
can be strengthened or weakened at will 
very easily. It bums equally well under 
water, and would be very useful for illumi- 
nating dangerous mines, there being no 
fear of explosion from it. One magneto- 
electric machine driven by a 3 horse-power 
engine, generates a light equivalent to 
many hundred lanterns, and the light can 
be easily divided up into smaller ones. 
There was one defect in M. Lodighin's 
original light which has been remedied by 
M Kosloff, of St Petersburg, The unequal 
expansion of the metal holder of the carbon 
Fig. 1 . and the carbon itself caused the latter to 
split and give way. The metal also fused, 
and sparks passed between the carbon and the ex- 
panded sockets. Kosloff fixed the carbon on insulating 
supports of china, clay, crystal, lS:c., and connected it in 
circuit by wires. The improved light of Lodighm and 
Kosloff was first tried in London in 1874, and was very 
successful. It was awarded the Lomonossow Prize by 
the Russian Academy of Sciences. 

But the “ electric candle ” of M Jablochkoff has, for the 
nonce at least, quite cast I^dighin's light into the shade 
It appears to be one of those lucky inventions crowning 
a long senes of more or less unsuccessful ones m the 
same direction. In the electric candle the two carbon 
points are not dispensed with. They are placed side by 
side and separated from each other by a slip of an insu- 
lating substance such as porcelain, brick, magnesia, but 
preferably kaolin or pure clay. One of the points is a 
little longer than the other, and may also be stouter. The 
positive current is passed down the longer carbon, and 
leaps across the air space to the shorter carbon, forming 
the luminous arc at the point of the candle Such an 
arrangement of the points is shown in P'lg 2. It is called 
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a candle because it can be burned upright in a support 
like a candlestick. TJie kaolin plays an important part 
besides insulating the carbons from each other. It 
becomes incandescent, emitting a beautifully soft, steady, 
light, and melts away like wax at the same rate as the 
carbons, just as a candle is consumed with the wick. No 
mechanism is required for the adjustment of this electric 
candle. The discovery that kaolin becomes intensely 
inca^escent under the current also enables M Jabloch- 
kofT to dispense with the cUtbon points for Small and 
medium lights. He made the discovery, we teHeve, in 
studying the effect of a succession of sparks^ftom (he 
secondary coil of an induction machine otl refmetory 


bodies. He first heated a plate of kaolin to incan- 
descence, but did not fuse it. Then he led the induc- 
tion current along the edge of the plate by means of a 
more conductive coating. This caused the edge to fuse 
and emit a splendid band of light as soft and steady as 
any known source. This discovery disclosed a feasible 
system of lighting towns and dwellings by dividing the 
electric light. It would be possible to generate lights of 
ail sizes by means of the kaolin ; and by employing a 
number of separate secondary coils, one to each candle, 
for one primary, the current could be simply and 
effectively divided. By having the carbon candles for 
large warehouses and public buildings, and a very simple 
pincher holding a kaolin wick for offices and corridors ; 
and by having separate secondary circuits to each set ot 
lights, electricity could be laid on for illuminating pur- 
poses as easily as gas. The passage of the current 
through the kaolin makes the circuit complete as in 
Lodighin’s plan, and a number of lights can be joined up 
in the same circuit, so as to form a set of luminous 
centres. As many as eight candles have been kept 
steadily burning in the circuit of an ordinary magneto- 
electnc machine. Some of the principal halls of the 
Louvre have have been lighted by the candle m this 
way. MM. Denayrouze and Jablochkoff have, we are 
told, easily obtained fifty luminous centres of various 
intensity m graduated senes, the weakest yielding a glow 
equivalent to one or two gas burners, the strongest equal 
to fifteen burners, from one current. By employing a 
magneto-electric machine giving alternating currents the 
current interrupter and condenser of the induction coil 
may be dispensed with, the alternating currents being 
simply passed through the primary coil. Again, by 
employing a magneto-electric machine yielding several 
powerful intermutent currents, the induction coil with its 
several secondary coils may he dispensed with altogether 
and the magneto-electnc currents passed through the 
candles. This power of being able to divide up the 
current so as to have several circuits with several candles 
of various degrees of illuminating effect in the same 
Circuit, or only one, gives to electric lighting the con- 
venience of gas. It cannot be so expensive as gas, and it 
must be far less pernicious and dangerous than gas in a 
house. The lights require to be shaded by ground or 
opal glass shades to diffuse the rays. The consumption 
01 kaolm is very small. It is said that a piece the length 
of a centimetre will last ten hours. 

The recent public tnals of Jablochkoffs light at the 
West India Docks have been recorded in Natuke. The 
first was unsuccessful owing to some defect in the magneto- 
electric apparatus. An account of the second and success- 
ful trial was given in Nature, vol xvi. p. 152. A large tent 
inclosing 900 square feet was illuminated by four candles 
fixed on lamp-posts and surrounded by globes of opal 
glass. At twenty or thirty feet from the lamps very faint 
pencil lines could be distinguished on paper, and small 
print read at a considerable distance. When common 
candles were substituted for the electric lights the effect 
was most marked, and the light a sickly yellow. In the 
electric illumination the most delicate colours retained 
their purity of tint. A warehouse was also lighted up by 
three naked candles ; and a ship lying alongside a whajf 
by two, in order to show that lading or unlading could be 
earned on at night.^ J. Munro 


REDUCTION OF THE HEIGHT OF WAVES 
BY LATERAL DEFLECTION UNDER LEE 
OF BREA KWA TERS ^ 

V^HEN a wave encounters an obstacle such as a 
* * breakwater, the portion which strikes it is eidfer 
entirely destroyed or reflected seawards, while the portran 
which i4 not so intercepted passes onwards, and spreading 
' By Thofflu 5 teven»n« T.R S E. 
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Iftterally under lee of the barrier, suffers a reduction of 
Its heiehL In the second edition of my book on Har- 
bours, I expressed regret that no attempt had been made, 
so far as I was aware, to obtain any numerical value of this 
reduction of height derived either from theory or expe- 
riment, although the extent of shelter which is to be 
gained by (he erection of our great national breakwaters 
depends entirely upon its amount. 

From a few observations taken in the sea under lee of 
the breakwater in Wick Bay, and from some experiments 
made in a large breweris cooling vat, it appeared that after 
passing round an obstruction the reduction in the height 
of waves varied as the square root of the angle of defiec^ 
iion. The approximate formula given in my book was — 

I 00 — ’06 pj a 

where x represents the ratio of the reduced to the unre- 
duced wave, and a the angle of dedection. 

On a recent visit to North Berwick, the finely-curved 
storm and tide marks traced out on the sandy beach under 
Ice of the promontory at the harbour, reminded me of some 
observations 1 had made many years ago at other parts 
of the Firth of Forth. These observations, which were, 
however, very imperfect, had for their object the deter- 
mination of ihe reduction of the waves by ascertaining 
the posiiions in reference Co the centre of divergence of dif- 
ferent parts of the line of high water mark where, of course, 
all the wave forces become niL If a beach throughout its 
whole extent consist of easily moved materials such as 
sand or gravel, the incursion made at any one place by 
the sea will obviously depend upon the force of the waves 
which reach the shore at Chat place, providing the mate- 
rials of the beach are homogeneous In other words, the 
heavier the waves at any part of the shore the farther 
inland will the high-water margin retire beyond the tide 
mark of more sheltered places. And where the waves 
vary in height owing to some local cause, as, for example, 
the existence of a sheltering promontory, the high water 
mark instead of being straight and parallel to the prevalent 
waves Will assume a curved outline. 

At North Berwick, ihe projeciing promontory at the 
harbour, shelters a small bay or rather bight from the 
heaviest waves that fall on that part of the coast The 
waves, therefore, are deflected at the pierhead, from which 
point as a centre, each section of every wave taking its 
own divergent direction, runs its course till its energy is 
expended at high water mark The maximum effect on 
the beach will consequently be in the line of direction of 
ihe undefiected swell, and the minimum effect will be in 
the direction of the landward end of the promontory 
where the waves are most deflected from their natural 
course. Under these conditions, supposing the particles 
of sand to be of uniform size and of the same specific 
gravity, the high water margin must assume, as it does at 
North Berwick, a curved outline owing to the inequality 
produced by defiection on the height ofthe waves. 

If the distance between the pierhead and the high- 
water mark measured parallel to the usual direction of the 
undefiected swell (shown by the arrow in the diagram) be 
assumed as unity, that distance may be regarded as the 
measure of the amount of work that the undefiected part 
of the wave has been able to do, inasmuch as its force has 
been wholly expended within that distance in driving the 
beach landwards. The varying lesser distances between 
the same point and other parts of the high water mark, may 
in like manner be regarded as representing the work that 
has been done by the varying lesser forces exerted by the 
different parts of the wave aUer being defiected. It is, no 
doubt, true that the undefiected wave has the full force of 
the Wind to help it, while the defiected has not ; but in so 
far as relates to the en^neering aspect of the question, 
this effect, even though it had been much greater than it 
If, would be of no importance^ as Che same conditions 
hold true with an artificial as with a natural breakwater. 

1 may mention in corroboration of the views that 


have been expressed that in the coiiree of my practice 
as an engineer I have, at different exposed parts of the 
coast, had occasion to fill up a (small creelc with soft 
materials pioduced by works of excavation at an adjoin- 
ing part of the shore. In the course of time the whole of 
these artificial deposits have, in every instance, been 
removed by the waves, and the former hue of high-water 
been restored. By analogy, therefore, we must believe 
that if the bay at Noith Berwick were m like manner 
filled up artificially with sand as far seawards as the pier- 
head we should find, after a certain number of storms had 
occurred, that the whole of the sand had been washed out 
and the former line of high-water reproduced. If this be 
true, then the different distances between the pier-head 
and the high-water mark at North Berwick may justly 
be regarded as the measures of the varying forces of the 



different sections of the defiected wave under lee of the 
promontory. 

The first column in the accompanying table shows the 
angles of defiection, while the second gives the measure- 
ments from the pier-head to the high-water mark as taken 
from the Ordnance map of North Berwick. The direc- 
tions in which these measurements were taken are repre- 
sented by dotted lines on the accompanying woodcut. 
The third column shows the ratios of those measurements 
to unity, The fourth column gives ihe ratios of the 
heights of the defiected wave csdculated by the formula 
JT I — ‘06^ a, and the last the plus and minus differ- 
ences, Though the employaieiit of the square-root of the 
angle may perhaps be regarded as somewhat unusual, 
the formula as given 13 nevertheless more convenient for 
use than a logarithmic spiral forinula, which might give 
nearly the same results. 
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Although It is ^possible that the agreement of the 
measurements with the results colculaled by the formula 




Sept. 13 , 1877 ] 


NATURE 


425 


may turn out to be to some extent accidental, yet the 
results can hardly be regarded as very far from correct. 
And in a case of such importance to the maritime engi- 
neer where we have so very few direct observations of the 
waves in the open ssa to guide us, and where u is unde- 
niable that all such observations are invariably found to 
be excessively difficult to get, and even when got prove 
often unsatisfactory, any contribution to our knotvledge, 
however imperfect, may be considered of some value ; 
and all the more when, as in this case, the curve traced 
out on the beach is the result of long-continued action 
produced by innumerable storms. 


A RUSSIAN ACCOUNT OF SCIENTIFIC 
PROGRESS IN INDIA > 

W E have already noticed the meteorological journey 
of M. Wojeikoff round the world. The volume 
referred to below contains a senes of letters written to 
Baron Osten-Sacken and M. Rykatcheff during his stay 
in India (December, 1875, to February, 1876) 

He had great hopes of the development of meteorology 
in India. A senes of stations working upon one uniform 
plan, together with a system of weather-warnings, was 
about to be established throughout the country under the 
supenntendance of Mr. Blanford, That gentleman ex- 
pected a great deal from a thoroughly organised system 
of weather-forecasts, owing to the periodicity and com- 
parative regularity of meteorological phenomena m India. 
The non- periodical fluctuations are yet certainly very 
large— especially as to rains— but they are less compli- 
cated th.an elsewhere, and it was likely to be easier to 
detect the laws they obey. Already m 1874 the Govern- 
ment asked Mr. Wilson whether it was probable that 
the rainy period would be as short that year as it was 
in 1873, Mr. Wikon answered* that he expected heavy 
rains at the end of the monsoons, and October was 
in fact very rainy. The importance of such forecasts 
may be seen at a glance, as the nce-crops depend entirely 
upon the quantity of rams and the time when they finish, 
the rice-ficlds giving the best crops when they remain 
under water during the first two months after the sowing. 

A subject treated at greater length by M. WojeikofT is 
the Black Earth of India. This fertile soil appears mostly 
in the western and southern parts of the country, especially 
on the table-land of the Deccan, whilst on the plains of 
Bengal and in the north-western provinces it is, on the con- 
trary, nearly wanting. It attains its largest development on 
traps, being found only as smaller patches on the bottoms 
of valleys in the districts of crystalline rocks. Altogether, 
It doernot occupy in India such extensive uninterrupied 
spaces as in Southern Russia, and even in the provinces 
where It is most developed, it covers but from fifty to 
seventy per cent, of the surface of the land The data as 
to Its thickness are few ; six feet is not unusual, but thick- 
nesses of twenty feet must have been observed on some 
deposits washed down from the slopes of the hills. A few 
analyses show a percentage of from 7 7 to 9 2 of organic 
matters, not much different from what was found in the 
black earth of Russia. 

As to its origin, the most curious opinions continue to 
prevail among Indian geologists. Some suppose it to be 
merely a promict of the disaggregation of traps , others 
continue to support tne old opinion as to its origin in 
marshes, Dr. Oldham, who was the first to renounce an 
erroneous view long established in Western Europe, in a 
letter to M. Wojeikoff, adopted the theory of the origin 
of black earth from '' a dense vegetable growth, princi- 
pally herbaceous, but partlv arborescent,'* although there 
are locAlities where it may have come " from jheels and 
marshes." M. WojeikofT suplJorts the opinion now pre- 
vailing in Russia, that Black Earth is the reH^t of a 
herbaceous steppe- vegetation accumulated dumg long 

' Jjves/fn oC the Rum. Googr. Soc, 1B76, N9. 3 


centuries. He points out that its marshy origin is con- 
tradicted by the facts that, i, the percentage of organic 
matter in Us upper and lower parts is much the same, 
while in marshy deposits it constantly decreases in the 
upper parts , and 2, Black Earth never contains a large 
amount of acids, as is always the case in marshy deposits. 
Therefore, Black Earth mo'Uly covers the surface of the 
lower table-lands, and is of far rarer occurrence in the 
bottoms of valleys. As to these latter deposits many 
misconceptions still prevail. Many of them are secondary, 
being washed down by rams from the tops and slopes of 
hills, and M. Wojeikoff supposes that the black-earth in 
the lower parts of the Nerbudda, Taptee, Godavery, 
Kislna valleys, &c , has mostly such a secondary origin. 
There are many instances when the black -earth of low 
levels IS not a secondary deposit It is then the product 
of a grassy meadow-vcgeLation, grown upon the former 
marshy deposit the total draining up of the marsh. 

We notice, also, his remarks upon the interest afforded 
by Indui for ethnographical and anthropological explo- 
rations. There is much to do in these departments An 
oflicial report says that not less than two-thirds of the 
old monuments of India remain unexplored ; and there 
.ire large parts of the country, as, for instance, the Central 
Provinces, where almost nothing was done in this 
direction. The (question as to the origin of some of the 
abongines of Inoia is still very obscure, The origin of 
the Draviduins, for instance, seems to be very uncertain, 
and M Wojeikoff had much trouble to procure for Dr. 
Hochstelter some twenty photographs of this interesting 
people. He warmly recommends India as a field for 
anthropologists 


METEOROLOGY AND THE INDIAN FAMINE 

T he following letter appeared in the Times of Satur- 
day last — 

In a recent article on the Indian Famine you asked 
whether science could do nothing to foresee and pro- 
vide for these appalling calamities. I think that, as 
regards Madras at any rate, science may safely accept 
your challenge. The present famine was foreseen on 
meteorological grounds last year, and the continued 
drought during the present summer (an unusual feature in 
Indian famines) was indicated m a printed research as 
early as February. Meteorologists have for some time 
been aware that the eleven years' cycle of sun-spots is 
coincident with a cycle of atmospheric conditions pro- 
ducing ascertained icrrestnal effects. Thus the minimum 
periods of sun-spot activity are coincident with the 
minimum appearances of the aurork and with the 
minimum number of cyclones, while the maximum periods 
of sun-spot activity are contemporaneous with the maxi- 
mum activity of the aurora and of cyclones. The coinci- 
dence between the sun-spot cycles and the variations in 
the indications of the magnetic needle has also been 
affirmed, and a periodic connection between solar activity 
and terrestrial magnetism is now an accepted fact ^ 
science. A similar connection between the eleven years* 
cycle of sun-spots and the temperature and rainfall had 
also been suspected, and various researches had been 
undertaken to show that the supposition was well founded. 
It was at this stage of the ini^uiiy that Dr. W. W, Hunter, 
the Director-General of Statistics to the Government of 
India, commenced his investigations last year into the rain- 
fall of Madras. During this century six years of minimum 
sun-spots had occurred (i 9 io Co 1867) ; and for practical 
purposes the present year, 1&77, may be taken as the 
seventh period of minimum sun-spots within this centu^. 
Dr. Hunter also found that six great scarcities of suffi- 
cient gravity Co be officially returned as "famines" bad 
occurred during the same period (1810-77). Of these 
SIX famines five were caused by years of ^ou^ht coinci- 
dent with, or adjoining to, the periods of minimum sun- 
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■pots, and within Dr, Hunter's minimum ^up,'* He 
further showed that the rainfall at Madras passed through 
an eleven years’ cycle, coirespondine with the cycle of 
sun-spots. That is to say, the rainfall reaches its mini- 
mum in the eleventh year, rises to its maximum about 
half-way through the cycle m the hfth year, and then 
declines again to its minimum in the eleventh year. The 
followine condensed table shows the results of the six 
:ycles for which records exist, from 1810 to 1876, the 
Madras register only having been kept, however, from 
1813 . — 

hliVen Vtar^ Cycle of Sun-Spots and Rainfall at Madras for Stx 
Cycles^ Jfom 1810 to 1876 

Average rAio- Average relRtivc 
fnll In mcbci, number of 

reglslered :it sun spot^ 

MRdrHH (Wolf) 

(1B1376) ((810-60) 

i Eleventh series of years in the 

cycle of eleven years 37 03 9 

First and second Ecnes of years 

in the cycle of eleven years 42 07 100 

Third and fourth senes of years m 
the cycle of eleven years 49 *2 39 8 

Fifth and sixth senes of years in 
the cycle of eleven years 54 64 7j 4 

seventh and eighth series of years 
in the CTcle of eleven years 52 36 53 7 

Viinth and tenth senes of years in 
the cycle of eleven years 49 02 33 5 

Eleventh senes of years in the cycle 
of eleven years 37 ’03 109 

The general average of rainfall for sixty-four years, from 
[813 to 1876, IS 48*51 inches. 

The aveiage relative number of sunspots, calculated on 
he fifty-one years then available to Dr. Hunter, from 
[ 3 10 to i860, IS 38 68. 

This statement forms one of a senes of eleven tables by 
vhich Dr. Hunter exhibited the coincidence of the two 
:ycle5. In my opinion, and 1 believe in the opinion of | 
he other professional meteorologists in this country who 
lave examined the evidence thus submitted. Dr. Hunter 
I as established his conclusions as regards Madras, but 
le carefully abstains from hasty generalisations with 
cferencc to other parts of India. 1 may add, however, 
hat from a careful examination of the rainfall at Bombay, 
t is evident that there are the clearest indications of a 
iimilar general coincidence, while evidence has recently 
)een adduced of a cyclic character of the Calcutta rain- 
all, complementary to (although different from) the cycle 
Lt Madras. But, adopting Dr. Hunter's cautious estimate 
>f the degree of certitude warranted by his examination 
necessarily a partial one) of the Indian rainfall, 1 think 
hat science may safely make the following replies to your 
ihallenge . — 

I. That a penod of deficient rainfall may be expected 
o recur in cycles of eleven years at Madras 
2, That the deficiency is of so serious a character that in 
ive Out of the seven of these cycles occurring within this 
entury up to the present date, the deAciency has sufficed to 
;ause a great famine in Madras. 

3. That the duty imposed by the laws of Nature on the 
ndian Government is not to make a senes of costly 
pasmodic and unsatisfactory efforts, but to deal with the 
rater-supply in such a way as to meet a regularly 
ecuiring deficiency. 

4. That the discovery of the cyclic character of the 
ainfall clearly points, as regards Madras, to the method 
o be adopted for this end. In the eleven-years' cycle 
here Is a penod, at the extremities, of greatly deficient 
vatcr-Bupply — namely, in the eleventh, first, and second 
rears of the cycle, 'i'here is also a penod of excessive 
rater-supply in the middle of the cycle— namely, in the 
Lftbi sixth, seventh, and eighth years ; and huf way 
letMen these two periods^uat is to say, on each side (h 
ho maximum cenoal period— there are years of inter- 


mediate but ample water-supply-^namely, in the third 
and fourth years on the one siae of the central maximum 
period, and in the ninth and tenth on the other side of U. 
The following table, taken from] Dr. Hunter's paper, very 
clearly illustrates this . — 

Averse rRin- Avenge relative 
TbH 111 inchei, bumUer of 

reeiBteTed at aun apoti 

, Madru (WolQ 

(1813-76) (1810-60) 

Minimum group —eleventh, first, 

and second years 40'39 lO’js 

Intenuediale group — third and 
fourth with tenth and ninth 

years 49 o? • • 3^ 7 1 

Maximum group — fifth, sixlh, 
seventh, and eighth years 53 5° 63 61 

5. That the permanent remedy for famine in Madras 
is, therefore, to deal with the rainfall in its cyclic aspect, 
and to husband and equalise the water-supply, not merely 
of the individual year, but of the cycle. 

It is beyond my province to offer any opinion upon the 
form of hydraulic engineering best adapted to secure this 
end But I would point out that while some of our 
modern Indian canals are principally useful m husband- 
ing and distributing the water-supply of the year, the old 
native system of great embanked lakes or reservoirs 
unconsciously hit the true solution of the difficulty by 
husbanding and equalising the water-supply of the cycle 
I need hardly say that we are only at the beginning of 
this inquiry What science asks from the Indian Govern- 
ment is the means of prosecuting it, and foremost among 
such means is a small solar observatory, for which it is 
understood that the necessary instruments were sent out 
to India some years ago, although they have not yet been 
utilised for this purpose. 

Aj.exandkr Buchan, Sccreta^ of the Scottish 
Meteorological Society 


T/f/T IRON AND STEEL INSTITUTE 

'^HIS Association, one of the most active in (he 
^ kingdom, and which has already done so much to 
bring the discoveries of science to bear on the iron and 
steel industries, commences its annual autumn meeting at 
Newcastle, on Monday, as we have already intimated. As 
usual, while several important papers arc down for reading, 
much of the time of the meeting, between September 17 
and 21^ will be devoted to visiting some of the many 
industrial establishments in and around Newcastle 

The president of the meeting will be Dr. C. W. Siemens, 
F.R.S , and we notice that in succession to the l^te Mr. 
Jones, Mr. James 5 . Jeans has been appointed general 
secretary. On the Arst day the usual formal business will 
be transacted, the real work of the session commencing 
on Tuesday, when the Mayor of Newcastle will receive 
the members in the lecture-room of the Literary and 
Philosophical Society at half-past ro a.m , and during the 
forenoon a selection of papers will be read After luncheon 
the remainder of the day will be devoted to visits to 
various establishments, including Consett Ironworks, the 
works of Stephenson and Co,, R. and W, Hawthorn, 
Hawks, Crawshay, and Co, the Newcastle Chemical 
Works, and others. A number of collieries will also be 
open to the inspection of members, and should a suf- 
Acient number be found willing to join in an excur- 
sion to the Roman Wall, it is proposed to organise a 
party, on Tuesday afternoon, to visit that interesting 
object, near the residence of Mr. John Clayton, the well- 
known antiquarian, who has kindly promised to receive 
the members. 

The forenoons of Wednesday and Thursday will also 
be devoted to the reading of pwers, and the afternoons 
to visits and etccwions. On Wednesday the New SwiiU[ 
Bridge, one of tne largest of its kind in the world, wul 
be opened, and afterwards two steamers will take the 
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members on excursions up and down the Tyne, the first 
steamer proceeding the river as far as the New Cut, 
for the purpose of amH-ding members an opportunity of 
witnessing the extensive dredging operations of the Tyne 
Improvement Commissioners, and thence sailing down 
again to the shipping spouts, the new Coble Dene Dock, 
and the piers, while the second steamer will take another 
party to some of the most important works down [he 
river, as Leslie's and Mitchell's ship-building yards, 
Forster and Co.'s lead-works, the Jarrow chemical works, 
&c. On Wednesday evening 'Si conversazione be held 
in the Town Hall, Newcastle, when it is hoped th=it the 
telephone will be exhibited. 

Doubtless one of the most interesting excursions will 
be that of Thursday afternoon, when a special train will 
convey the members to the Elswick Works (Sir W G 
Armstrong and Co ), thence proceeding to the Steel 
Works of Messrs. John Spencer and Sons, at Newburn 
Friday will be entirely devoted to an excursion to 
Middlesbrough and the works on Tees-side. In the 
forenoon the new Browney Colliery Works and the 
Clarence Works of Messrs Hell will be visited, and the 
Eston Steel Works and Blast Works of Bolckow, 
Vaughan and Co After luncheon in the Royal Exchan-e, 
Middlesbrough, ten different works will be visited, 
including the Tees-side Iron Works, where the first 
Danks’ rotary furnaces constructed m this country will be 
seen in full operation ; the Ayresome Iron Works ; the 
Tees Iron Works ; the Tecs-side Engine Works (Hopkins, 
Gilkes, and Co ) ; the Linthorpe Iron Works (Lloyd and 
Co ) ; the Newport Rolling Mills (Fox, Head, and Co ) ; the 
Ayrton Rolling Mills (Jones, Brothers, and Co) j the 
Middlesbrough Wire Works (Hill and Co ) ; the Newport 
Ironworks (B Samuelson and Co ) , the Middlesbrough 
Tube Works. 

Among the papers to be read are the following I L 
Bell, M.P., F.R.S. — Part 11. of paper on the Separation 
of Carbon, Silicon, Sulphur, and Phosphorus m the 
Refining and Puddling Furnace and m the Bessemer 
Converter. Dr. Percy, F R S — On some Scientific Facts 
connected with the Manufacture of Iron, &c. R. How:on 
— On Mechanical Puddling T. W Plum, Old Park, Salop, 
— On Improvements in Blast Furnace Water-Cooled 
Tuyeres. A. L. Steavenson.^On the Manufacture of 
Coke in relation to the Iron Trade of the North of 
England. Mr GreenwelL — On the Geological Features of I 
the Great Northern Coal Field, Chas. Wood — On Four , 
Years' Improvements in the Utilisation of Slag. F. 
Giesbers —On the Removal of Phosphorus from the 
Materials used in Smelting Pig Iron under M. Stein’s 
Patent. A. Thomas —On the Latest Improvements m 
Belgian ^rchant Rolls. William Walker— On a New 
Machine for Drilling Ironstone. M. Gautier, C.E — 
Results of EKperimencs with Cannon manufaclured from 
Steel without Blows. 

When we state that in addition to what we have 
mentioned, an exhibition of various objects connected 
with the Iron and Steel Trades will be held in tlic Wood 
Memorial Hall, it will be seen that the members of the 
Institute have plenty of wmrk before them, and Uiat the 
meeting is likely to be one of great interest and practical 
importance. 


OUR ASTRONOMICAL COLUMN 

The Outer Satellite of Mars.— As a guide to 
those who may be examining the immediate vicinity of 
Mars, with the view to detecting the exterior satellite, an 
ephemeris of its positions from September S to 18, for 
Bh. 30m. and iib. oca. each evening is subjoined. It 
will enable an opinion to be formed as to the chance of 
any object glimpsed within mniOty seconds' distance from 
the centre the planet, being the satellite or not. The 
elements employed in the calculation are the^Tollo^ 
ing 


Passage of Ascending Node, 1877, Aug. 117495 Greenwich M.T, 

Longitude of the node 82 48 

Inclmation of orbit to ecliptic 25 24 

Daily motion m orbit 2S5 2u 92S 

Logarithm of the radium of orbit m second^, j 
at the mean distance of Mara from the sun ) * 3 7^5 

The angles of position in the ephemeris are reckoned as 
in double-star measures — 
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The apparent diameter of Mars according to Kaiser's 
measures is 25"-o on the 8th and 24" o on the i8th 

M Leverrier cbiractcnses Prof. Asaph Hall’s discovery 
of the satellites of Mars as "une des plus import intes 
observations de I’astronomie moderne.” It is in the 
highest degree an honour to American science. The 
magnificent instrument with which they have been de- 
tected, a masterpiece of mechanical skill, is of American 
construction, and we think every astronomer must admit 
that since it was mounted at the Naval Observatory, 
Washington, the national astronomical institution, ad- 
mirable discernment has been shown in the selection of a 
class of observations upon which its extraordinary optical 
power could be brought to bear with the greatest advan- 
tage in the actual state of the science Already our 
knowledge of the motions of the four satellites of Uranus 
and of the satellite of Neptune has been greatly advanced, 
and tables to facilitate the calculation of their positions 
have been skilfully prepared by Prof, Newcomb, with the 
aid of measures made with this instrument. The period 
of rotation of Saturn has been determined, and a scries 
of observations of all the eight satellites of this pi met 
has been vigorously prosecuted, which must soon allow 
of a much more intimate acquaintance with their motions 
than we yet possess The notable discovery of two 
satellites of Mars is a fitting achievement m the same 
Interesting branch of astronomy. 

In striking illustration of the truth of the assertion of 
Sir W Herschel, that when a very faint object has been 
once discovered with a large telescope, it may be seen 
with a much smaller one, wc receive, since the above was 
written, a communication from Mr Wentworth Erck, of 
Sherrington, Bray, dated September 8, 111 which he 
writes ‘ “ The outer satellite has been seen here three 
times; ist, on September 2, at 22h. 40m. G.S T., when 
the position wns about 290°, and distance from limb 
something less than three diameters of the planet ; 2nd, 
on September 3, at 2311. om. G.S.T,, when the position 
was 64° ; this position is pretty accurate , on this occasion 
I watched the satellite for two hours, during which I saw 
It move from 64° to 55° ; at the latter position its distance 
from limb was equal to two diameters of the planet ; 3rd, 
on September 8, at 2alL 35rn, G S.T., when the position 
was about 78'^ It was steadily vis'ble with 7-inches 
aperture on my Alvan Clark, and was, 1 should aay, 
something brighter than Enceladus, the second satellite 
of Saturn.” 

On comparing these observations with positions calcu- 
lated from the above elements (which closely represent 
the Pans observation of August 27), it is evident the 
object observed «n September 2 was a star, the satellite 
at the time being on an angle of 325°, and onj/ fifteen 
seconds from the limb, but it appears beyond doubt that 
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Mr. Erck observed the outer satellite on the ToHowinji; 
night, when the position at the time named would be 65*^. 
distance from centre of planet seventy-nine seconds, and 
two hours later the angle would have diminished to 53°^ 
and the distance to sixty-one seconds, or roughly two 
diameters from the planet’s limb as observed. On Sep- 
tember 3 the angle was 71'’, distance eighty-five seconds, 
so that the satellite may have been seen again this evening. 
So far as we know these are the first observations of a 
satellite of Mars in these islands, and it is^ singular that 
they have been made with an instrument constructed bv 
the same optician as the great Washington telescope with 
which the satellites were discovered. 

In the elements of the satellites transferred to this 
column last week from the Washington Circular, for 
major and minor axes of the apparent orbit it is necessary 
to read semi-axes. 

Vahiabi k Stars. — The following are geocentric 
minima of Algol and S Canen, which will be observable 
in this country during the last quarter of the present year 
The epochs are in Greenwich time, and depend upon 
Prof Scbonfeld's elements 
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Minor Plane rs. — On August ii M. Borrelly detected 
a new planet, which, it may be presumed, is identical with 
one seen by Prof. Watson on the 8th, though not identified 
as a planet until the 16th; this will be No. 174- The 
latter astronomer has since announced the discovery of 
No. 175 on September 3, in RA, 23h lom , N P.D. 
69° 15^ eleventh magnitude. 

Of the small planets which come into opposition during 
the last quarter of 1877, Iris attains the greatest degree of 
brightness, her magnitude in the middle of November 
being a little higher than the seventh. This planet, from 
proximity to the earth, will afford a favourable oppor- 
tunity of applying Prof. Galle's method of determining the 
solar parallax, and with the view of facilitating observa- 
tions, an ephemcris from Prof. Brunnow's tables will be 
given in this column before the end of the present month. 
The rough ephemens of the Berliner yahrbuch is not 
sufficient for practical purposes. 


NOTES 

Thc health of M. Leverrier is so fir restored that he is daily 
expected at the Paris Observatory to resume his official duties. 
The glass of the large refractor ha3 been* put in' position, after 
having undergone repairs, and will be tested again before being 
Bilver^. Uischofsheim's transit instrument is In use, and works 
admirably. The^magnetic instruments are also in operation m 
the new grounds given by the municipality. Magnetlcal obser- 
vatioDS are also taken at Montsouris Observatory with similar 
Initniments, and at a distance of two kilometres. Doth estab- 
Ibbments are satisfied with eye observations. 

On August 14 Denmaik celebrated the centenary of one of her 
most eminent sons — Haiis Christian Oersted, bom August 14, 
* 777 i known all over the world as the discoverer of the laws of 
clcctro-magnetism. It was in 1813 that Oented first published 
Ml iDTeitigations. 


At the recent biennial meeting of the German Aitranomical 
Society, which was held at Stockholm, the members leoelved 
the news of the discovery of the two satellites of Mars with 
manifestations of grave doubts. The president at their request 
telegraphed to the Berlin Observatory, and in reply received a 
copy of the original telegram as it was sent from America. The 
next meeting of the Society is fixed to take place at Berlin In 
1879 

We have received the Programme et R&glemeat” of the 
International Congress of the Medical Sciences, which com- 
menced Its fifth session at Genoa on Sunday and will condude 
on Saturday. This programme contains a feature which wc 
have not noticed before m connection with any similar congress. 
All the usual infoimabon as to meetings pf various kinds, sec- 
tional proceedings, excursions, &c,, is given in a well-arranged 
form. In addition to this, under each section is given along with 
the titles of the papers to be read, a summsiy of the conclusions 
come to by the author on each question treated. These summaries 
are some Limes of considerable length, and we cannot but think 
that it is an advantage both to speaker and to hearers that the 
latter are thus instructed and interested beforehand, sjid so able 
to follow intelligently a speaker’s hpe of thought. Although 
the assoclalion is to meet during a whole week, there are only 
twenty-four papers in all to be rend, thus allowing ample time 
for diacuasLOD, 

■» 

The inaugural address of the meeting of German hatnrahsts at 
Munich on the lyst Inat, will be delivered by Dr. von Pettenko'ier. 
The following is the latest list of the general lectures announced ' 
— Prof. Dr. Woldeyer (Strassburg), on C, E. von Baer and his 
influence upon the hutory of evolution , Prof Dr. Ernst Haeckel 
(Jena), on the evolution theory of the present day in its relation 
to sacnce in general ; Prof Dr, G. Tschermak (Vienna), on the 
early history of the terrestrial globe ; Prof Dr, Klebs (Prague), on 
the revolution' In medicinal views during the last decades , Dr. G. 
Neumayer (Hamburg), on meteorology in daily life ; Dr. R. Avl^ 
Lallcmant (Lubcck), on animal life in the Amazon River ; Prof 
Dr S. Gunther (Ansbach), on the latest researches made on the 
mathcmatico historical domain; Prof von Virchow has not yet 
fixed h.s subject. 

The third annual conference of the Cryptogamic Society of 
Scotland will be held at Dunkeld during October 10, 11, and 12. 
The president la Col. H, M Drummond Hay, C.M Z S , and the 
secretary Dr F, Buchanan White, F.L S., Perth The business 
of the conference will consist mainly id excursions, conversazignf^ 
and an exhibition of specimens. The Society 11 now prepared 
to issue a First Century of " Fungi Scotici Exsiocati," which 
will contain many of the new species and ran ties recently 
discovered. The subscription price is 1/. u. 

The Munich Society of Antiquaries has resolved to hold 
yearly exhibitions after the manner of those of our South Ken- 
sington Museum. Each exhibition will be devoted to a different 
branch of industry. A commencement will be made with glass 
articles. 

Although the late M. Thiers was not himself a man of science 
he was anxious to possess some knowledge of the several sciences 
In order to the writing of a work on philosophy on which he 
was engaged during a number of years. His teachers were 
chosen from amongst his brother academicians; M, Leverrier 
being his instructor in astronoidy and M. Charles Saint Clalre- 
DevUie in chemistry. He began to write his work under 
Napoleon's rule, desisted when he resumed his political career, 
and worked it up again when he^xesigned his presidentship. It 
is not yet known whether it will ^ published in its present 
imperfect form. At the tune q|' his death he was reviling what 
had been written.sn order tct. bring it up to the level ^ new 
I Bcienbfic dlsooTcriei. Although Thiers was more than eighty 
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yem of a^e ho was not the oldest member of the whole French 
institute. The dean by age Is now M. Chevreul, a man of 
extraordinary debating power, and who the very day of Thiers' 
death read before the Academy of Science an admirable chemical 
paper referred to in this week’s report of the Fans Academy. 

Mr Layar]!), the Bntish ambassador at Constantinople, has 
received a firman from the Sultan authorising excavations at 
Nineveh. 

Several members of the enterprising Birmingham Natural 
History Society spent lost week m a dredging excursion at 
Armn, Brodick being made the headquarters. The excursion 
was eminently successful, and several objects of considerable 
rarity were obtained An interesting account of the excursion 
appears in the Birmingham Daily Post of September lo. 

At the meeting of delegates held to discuss the formation of 
a Midland Union of Natural History Societies on August 28, at 
the Midland Institute, a basis of union was unanimously agreed 
to The Union la to be governed by a council composed of two 
members from each society included within it, one of these 
members to be a secretary of the society The annual meetmgs 
are to be held in the various towns in which are located the 
societies forming the Union, The president of the society m 
association with which the annual meeting is held shall be pre- 
sident of the Union for that year, and each annual meeting shall 
decide where the next is to be held. The levy from each society 
is lo be \d, per annum for each member, unless the members 
shall be less than Iwenty-foui in number, when it shall be 2i- 
for the whole of the society. A monthly journal is to be 
published by the Union similar to the West Biding Naturalist^ 
to be called the Midland Naturalist. The following Sub- 
committee was appointed to arrange vonous matters - — Messrs. 
Lawson Tait, James Bagnall, John Morley, Egbert D, Hamel, 
and Charles Ferks The first meeting of the Council will be 
held at the Midland Xnslitulc, Birmingham, on Tuesday, 
October 2, at 5 ^ M, 

London now possesses an 'aquarium Lank believed to be the 
largest in existence By removing the parlilions between several 
of the tanks in the Westminster Aquarium, the present natu- 
ralist, Mr Carruigton, has arranged one capable of holding 
94,000 gallons. It is 150 feet long, 20 feet broad, and the 
depth of the water will vary according to circumstances. The 
tank is intended for the exhibition of large fish 

A SHOCK of earthquake was felt at Bagn^res de Bigorre at 
2 P.M. on Friday, its direction being east to south-east, and its 
duration five seconds. 

Local societies have organised in Switzerland a large number 
of district museums so arranged that the natural charac tens tics of 
the country are always open to the inspection of the public The 
extent of these collections is sometimes astonishing We have 
been favoured with a catalogue of the Vevey Cantonal Museum, 
from which we learn that it possesses 415 zoological object^, 
three difTerent herbariums, four mineralogical collections, fifteen 
objects of ethnography, twenty- five archaeological relics found 
In the country, 650 pieces of money or medals, complete labo- 
ratories of physics and chemistry, and a library. Vevey is a 
small country place havittg only 8,000 inhabitants. 

The Council General of Guadeloupe have offered a jireoiium 
of (20,003 for the beat new proceas of extracting juice from 
Bugar-cano, the cost not to exceed forty per cent, of the market 
value of the product. Applications may be made up to June 1, 
1880. 

Wl have referred to the expedMon to Cambodia, headed by 
Dfi Humand, on behalf of the French Government. A large 
parcel oontainlng a number of natonl history specimens has 
■nlved at Faria for the Museum, from the expedition. 


The Germanic Museum at Numberg celebrated the twenty'* 
fifth anniversary of its existence on the i6th ulf. The celebration 
was simple, dignified, and in good keeping with the national 
character of the institution. The foundation-stone of a new 
wing of the building of the museum was laid, the funds for this 
enlargement having lieen supplied by the German Government. 
The director, Herr Essenwem, addressed the company assembled, 
and gave an account of the development of the museum, pointing 
out that the institution was the result of common efforts made 
by ihe whole nation , that princes and people had equally con- 
tributed towards the furtherance of the work, and that the new 
wing would bear the Imperial arms upon its facade as a sign of 
its origin. 

The European staff for the first mtemnLional station to be 
established m Africa has been completed It consists of Messrs. 
Cambier, .Crespel, and Mais, The Austrian traveller, Ernst 
Marno, will accompany the expedition m the capacity of 
naturalist. The expedition wdl proceed to Natal in the Union 
Company’s Royal Mail steamship Danube appointed to leave 
Southampton on October 18 next, direct for Algoa Bay and 
Natal The expediLion will remain at Na^al for a week or ten 
days, perfecting their arrangements, and will then go on to 
Zanzibar, for d'anganyika, in the same Company's steamship 
Natal, 

AMOiNd the papers m the just-pubhshed part of the Zatschnjt 
of the Bcrlm Geographical Society are letters from Dr. £rwm 
von Dary to Baron von Richthofen 011 the travels of the former 
in North Africa , the itinerary of Dr, Pogge from Kimbundo 
to Quizemcne, the Mussumba or residence of Miiata Jamwo, 
and further eastwards to Iiiclubaraka, from September 16, 1875, 
to February 28, 1876 ; two papers on Persii, one by Dr. Kiepert 
on Dr. Slolze's journey in South Persia in 1875, a descrip- 
tion by Gen Schindler of little known routes m Chorassan 
CapL von Schlienitz contributes a paper of much interest on 
the geographical and ethnographical observations in New 
Guinea, the New Britannia and Solomon’s Archipelago, ob- 
tained by the Austrian Gasclh expedition. To the Verhand. 
lun^€H (Nos. 5 and 6) of the ‘same Society Baron von Richthofen 
contributes a paper of much historical value on the Central 
Asiatic silk routes up Lo the second century of our era., 

At the last meeting of the Niedcrrheinische GescUschafr fur 
Natur und Hedkunde of Bonn, Herr Siegfried Stem reported on 
some new mirrors made of rock crystal and agate, and used for 
redecling sextants. Dr, II Eylcrt, the astronomer to tlie Deutsche 
Seewarle at Hamburg, had pointed out to him that glasimuroiB 
lo^e their correct shape in course of time, or turn dim and render 
impossible the exact determination of the aun’s altitude. The 
new mirrors are free of these faults. 

Throughout the past week, says the Sussex Advertiser, 
Col. A. Lane Fox bos been engaged, with several workmen, in 
making some interesting excavations into Mount Cabum, on 
behalf of the combined committees of the British Association 
and Anthropological Institute. A number of pits were found in 
the Interior of the camp, and some of them have been opened. 
They are ofdiderent sizes, and between six and seven feet deep, 
and are of a square oval, and round shape. They were 
evidently human habitarions, and would contain perhaps two 
persons crouched up together, there not being 100m for them to 
lie extended. They were found to contain the bones of a great 
variety of animals used for food, but chiefly of the ox, pig, and 
goat, and the remains have [hten sent to Prof. RoUestoi^ of 
Oxford, for identiBcatioiL The BlLmg in of the pits appears to 
be of the late Celtic period, but whether the ptU theoiMlva are 
of the saine age It is difficult to determiae. A large baam-ihaped 
shaft, riateen feet deep, has been cleared on Ae soath ride of 
Mount CaboiiL In tfus ease It is also difficult to decide the 
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object of the pitp but it appears m all probability to have been 
sunk by the inhabitanta of an earlier period for the purpose of 
obtaining dints similar to those of Cissbury A vein of dints 
was found near the bottom of the shaft, but there are no 
galleneSp as is the case at Ciaabury, -where they are perfect in 
the shafts that have been discovered Probably m the present 
instance the flints were found to be unsuitable, and the works 
were abandoned On Saturday a section was cut through the 
rampart m order to ascertain by the pottery whether it was of 
the same age Large quantities of pottery were found, which 
was of an earlier period to that in the pits in the in tenor, 
Indicating that the rampart is probably of an earlier date, and 
that the fort was subsequently occupied by a later race of people 
in the Celtic age. At the bottom of the pits were discovered 
several implements of the late Celtic type — araongit other things 
a knife, battle-axe, and a kind of iron spud , also a bone comb 

Tkerb have just been placed at the entrance to the South Ken- 
sington Museum four magnified drawings of different stages of the 
Colorado beetle, drawn by Mr Andrew Murray, F L S , naturalist 
to the Science and Art Department They show the pupa — the 
“grub,” as it is labelled, at full giowtli, the beetle at rest, and 
the beetle on the wing This last is the most interesting drawing 
to people 111 England, as the appearance of the beetle at rest la 
now somewhat familiar through the many drawings and the 
models that have been issued As Mr Murray has studied the 
beetle in Amenca, not only the shape, but the hue of the wings 
may be taken as correct These ore of a delicate pink, and look 
63 beautiful that it might be welcomed m England as an addi- 
tion to our insects were its ravages not so expensive. Of all the 
drawings of the beetle yet made public these are the most care- 
fully drawn, but it is surely a mistake to place them where they 
are at present They are really outside the turnhliles, as if not 
forming a portion of the museum 

A THIHI) edilion is announced by llartleben, the Vienna 
publisher, of llrommy and von Liitrow's work "Die Marine," 
a comprehensive treatise on the ocean and on navigation, 

Thf prospectus of a new work entitled " Ergcbnisse phy- 
sikalischer Forachung,” by Dr C Bohn, Piofessor of Physics 
in Aschaffenbarg, is being circulated by Engelmann of Lcipsic. 
The work aims at giving the facts ascertained in physics, leaving 
out, as far as practicable, the processes by which they have been 
reached (a mode of treatment which offers certain advantages) 
Theories, hypolhesea, and methods of experimentation are not 
wholly excluded, but the attention is limited to what seems 
useful and necessary in order to conhdence m the correctness of 
the results. The work is designed especially as a preparation- 
book for examinations , also as a work of reference, for which 
purpose it will be fully indexed. The firat part, just published, 
treats of 1 Bodies and forces in general (as Introduction) 
II. General mechanics and gravitation. Ill, Physical me- 
chanici. IV The] theory of heat] (Part i] Fart 2 will also 
treat of IV. The theory of heat (second part). V. Ridiatioa 
(light and heat). Part 3 will be devoted to VI. Magnetism 
and electricity 

The Kolnische Zeiiung publishes' some interesting details 
regarding an excursion made by II err Nikolai Sograf, a member 
of the Moscow Society of Naturalists, to the peninsula of Kanin 
m the Samoyede district It appears that the natives showed 
themselves rather diffident towards the Russian traveller, and their 
want of confidence was still further increased when he proceeded 
to take measurements of their heads, extremities, 6cc. At Last 
they evidently arrived at the conclosion that their reindeers and 
their tundras were to be taken from them and they themselves 
were to be transported far away, perhaps to the war now raging. 
The eoiuequence of this conviction was a somewhat unpleasant 
Interneazo for llcrr Sograi and big excursion. X)n one fine 


morning the traveller was aroused by a great noise and found 
that the Samoyedes were picking up their tents in great haste 
and preparing for an Immediate departure into the interior of the 
country. All representations on his part were in vain, and he 
had to submit to being carried off His position among these 
natives wan, of course, a rather unpleasant one ; his collections 
of insects, winch were preserved in alcohol were destroyed, the 
preserving fluid Anding its way into the stomachs of the Samo- 
yedes. llerr Sograf was r4;scued at last by two fuhermen from 
the Kanin Tundra coast, who had heard of his awkward situa- 
tion. He arrived safely at Mesen after some time, and thence 
addressed a narrative of his adventures to the Russian newspaper 
the Golos His courage and spirit seem, however, to be quite 
undaunted, as he has the intention to start at once upon another 
expedition to Cape Sswyitol-Noss 

In compliance with a suggestion from M, Engelhard, a 
member of the Municipal Council of Fans, the Prefect of the 
Seine has ordered photographs to be taken of every existing plan 
of the city of Fans, so that it will be possible to see all the senes 
of transformations experienced by the city from the most remote 
period when such p^ans were made up to the present age 

Fi AGS have been hoisted on the principal buildings of the 
PjrLs International Exhibition, which, according to ihe habit of 
French working-men, is an indication that the external part may 
be considered as having been quite completed The part allotted 
to England has been given over to the architect of the EngUOi 
Government, 

The Amertcan yournal of Science records the death m Utah 
of Dr Charles E. Winslow, formerly of Boston, at the age of 
sixty-Bix, Dr Winslow has written numerous anicleson physical 
science, relating more especially to earthquake phenomena, 
which he observed extensively during his residence of many 
years in California, South America, and elsewhere, 

Drs Yarrow and Coi/rs have lately published a list of the 
fishei found at Fort Ma^on, North Carolina, In which loS 
■pecies are enumerated ; of these eleven arc sharks and ray". 

In a paper by Fro’’ Wright, of Yale College, published iii the 
early part of this year, a method was described of producing 
metallic Aims on the inner surface of exhausted glass tubes, by 
the action of a j>ucc£9jion of energetic electrical discharges. 
Prof. Wright has been continuing this investigation, and has 
arrived at important results, both theoretical and practical It 
seemed probable that the surface of deposit would be dull, but 
this proved Incorrect, and the films when removed from the 
receiver presented surfaces of exquisite perfection, the most bril- 
liant of which were comparable only to the surface of clean liquid 
mercury. This suggested the production of specula for optical 
purposes by this method, and Frof. Wright's subsequent 
inquiries have been directed to this end. Platinum seems to be 
the mOjt suitable metal for the purpose ; it is not readily tar- 
nished, and can be cleaned with water or acids. By the new 
method It can be deposited on glass surfaces very easily, and a 
vniiTor of the most perfect surface produced at once. The 
adherence of the film seems very close. With silver, too, the 
process succeeds well, but it la more difficult to obtain good 
surfaces than with platinum, or gold, the metal being volatilised 
with extreme case by the action of the current. The experi- 
ments, xmt'r afia, showed it to be true of platinum and bismuth 
(as well as gold), that the light which has pawed through a layer 
of metal vanes Eomewhat with the thickness of the film. 
FUtmum, with progressively thickening fljm, varies from a grayish 
int to brownish, brownish yellow, deep yellow, and orange. This 
last colour is almost exactly complementary to that transmitted 
by sliver, and Prof. Wright succeeded in getting a peculiarly white 
and brilliant rqfleodng surface by depositing first a tblo stratum 
of silver, then one of platinum. The ipecuU of a smaU 
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Gregohan telescope was covered wUh platinum by the method 
referred to, and with entire] auccesB. The larger mirror was 
about 4 ctm., and the hme required for covering was about three 
hours, with a battery power equivalent to four or five Grove 
cells. 

It ia an interesting point to determinfi even though only 
approximately, what amount of heat meteoric masses develop m 
Lheir motion through the atmosphere. M, Schiaparelli has 
proved that to calculate the lois of velocity of a body winch 
penetrates the atmosphere, it is not necessary to know the Uw 
according to which the density of the air varies in the diflerent 
lasers traversed, but it is sulBcient to know the barometric pres- 
sure at the two extremities of the course, or (which comes to 
the same) the weight of air displaced by the body whose initial 
velocity IB known. Starting wilh tins ihcorem, and taking ihe 
average velocity of falling stars as 50^000 metres per second (it 
vanes between 16,000 m. and 72,000 m), M Govi estimates 
in a recent paper, that a falling star, on reaching a part of ihc 
atmosphere where the barometric piessure is about 1 mm , will 
have its velocity already reduced to about 28,000 in. ; coming 
to a region where the pressure is 10 mm., its velocity will be 
about 5,916 m., ami at a pressure of 100 mm. (should the 
meteorite reach so far), the velocity will not lie more tlian 506 m 
Thus the initial velocity of bolidta diminishes very rapidly, and 
may be almost entirely lost on reaching earth. Now, knowing 
the loss of velocity of a moving oliject of given mas<-, the quan- 
tity of heat developed can easily be deduced. Taking a bolide 
of 14 66 kilogrammes reaching an air layer whtre the pressure 
IS about I mm , M Govi finds the loss of Z'ts viva of the object 
to correspond to the enormous number of 2,92 [,3 17 caloiics, 
which would readily explain all the accompanyingj phenomena 
of heat and light, and also mechanical eflecU 

Within the last jear or two no spot on the American con- 
tinent has furnisslied such an amount and variety of archaeological 
material as the Santa Barbara I«.Ian(N and the coast of California 
opposite to them. Dr. Yarrow, in Wheeler's report for 1876, 
describes his "Big Bonan7a," as he calls il, on the mam land, 
near Santa Barbara , and Prof Hayden has publisheil an elabo- 
rate account of Mr. Paul S chumacher’s researchcB made upon 
the islands. The crania and skeletons are counted by hundreds, 
and tons of stone implements, many of them of most beautiful 
workmamhip, have been revealed by the winds blowing the sand 
from the burial places. During the lummer of 1877 Mr. 
Bowers has continued these explorations on behalf of the Smith- 
sonian Institution, with the greatest success, and has found 
many new varieties of objects of stone, and in large numbers. 

Mr. Gunn writes with reference to our report last week 
(p. 406) of a paper read by him at the late British Association 
Meeting-— “The new SJunan beds discovered near Widdybank 
Farm were stated in the paper to belong to the volcanic series 
of the Lake Country. It is the Cronkley Pencil Mill Shale 
which was referred to the Stockdale Shales of Pale Slates “ 

The additions to the Zoological Society's Gardens during the 
past week include a Mandrill [Cercopiihecu^ ntarmon) from ^Vest 
Africa, presented by Mr. Francis Lovell; a Purple-faced Monkey 
[^Snnnopithecus latcoprymnus) from Ceylon, presented by the 
Misses Rowney ; a Confd^on Fox [Cams vulpcs), European, 
presented by Mr. R. llayssen, an Angolan Vulture [Cypohiifax 
an^olmsis)t a Vociferous Sea Eagle {/JahotfUts vact/fr) from 
Afrioa, presented by Mr. I. A, Solomon j a Vervet Monkey 
{Cefcoptthecus lalandii) from South Afnca, n Great Antcater 
[Mvrmecophaga jubain)^ two Mealy Amazons [Chrysotisjannosa) 
from South America, a Shoit-toed^agle [i^ircaeius a 

Common Genbt {Gmttia vul^arts) from Southern Europe, an 
Egyptian Vulture (t^eophran percnopttrv^) front Africa, <^e- 


THERMOMETRIC OBSERVATIONS MADE AT 
RAMA ON THE COAST OF LABRADOR 

'^WO years' thermometne observations made three limes a day 
9t Kama, Labrador, about 60“ north latitude, furnish the 
following roonilily a-id annual mtans. The degrees arc Centi- 
grade 
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The annual means resulting from these tables are — 

For the first year, from August, 1S74, to July, 1875, - 5*‘5r, 
It second ,, ,, ^875 PI 187^’! “4 93 ' 


The 'nnuttl extremes are — 


In the first year, min. -35", Kcb 19, max + 23”, Aug 8, 

,, iecond ,, - 34’, March 6 , ,, + 20", July 27, 

The first year was sensibly more cold than the second , if W0 
compare their means to those of the two preceding years — 

1872 to 1873, - 4“ o , 1873 to 1874, - s° 3 i’ 
their results as the mean of the four consecutive years count- 
ing from the month of August, - 4“ 93 

The obseri/ations were made at Rama by M and Mmc. Weiz, 
Moravian missionaries, with a thermometer sent from the obser- 
vatory of Geneva. A barometer was recently sent from Kew to 
Nam, another station of Labrador, to solve the question of Ihn 
variations of atmospheric preesure in these regions, 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

London. — Prof. Morris, who for more than twenty years has 
held the chair of geology and minerAlogy at University College, 
has resigned his appointmeDt, The Kev. T. G Bonney, fellow 
of St. John's College, Cambridge, and Prof. H. G. Seeley, of 
King's College, are mentioned as candidates 

Birmingham.— We have received the programme of the 
Birmingham and Midland InsliLuLe, which is quite as satisfac- 
tory as usual. Prof Tyndall, Ihe president, will dehver the 
inaugural address on the evening of Monday, October I, 

Upsala — The celebration of the 400th anniversary of the 
foundation of the UniverBity of Upsala waa brought to a ter- 
mination on Saturday. The celebration, which lasted nearly 
the whole week, seems to hive been thoroughly successful, and 
was enthusiastically joined in by all, both "town and gown," 
from the king downwards. Many foreign delegates were present. 
We hope to be able to give a detailed account of the event 
shortly It is staled tltai the king has made the UnlvenUy a 
donation of 40,000 crowns, the yearly revenue from which is to 
be distributed as preihiuins to young authors of scientific works, 

* ^ATUIIB, vgl. xiiL p. ^ 
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bodies, by M. Silow — On a general proposition with reference 
to electnc induction, by M. Clausius. — On the electnc con- 
ductivity of electrolytes, by M. Berggren. — Determination of 
the electnc conductivity of liquids with constant current, by M 
Tollinger. — On the so-called umpolanty of flame conduction, and 
on truly unipolar electric phenomena, by M Hcrwig. — Further 
remarks on tbe action of cylinder-spirala with variable number of 
windings, by M Wallcntin — ContnbuLions lo an adequate 
determination of the plane of vibration of polarised light, by M. 
Kctteler —On the specific heat of water according to expenments 
of M von Munchhausen, by M. Wullner — On the physical 
nature of articulate sounds, by Mr, Grassmann — On a con- 
venient form of the mercury-pump on Sprengel’s principle, by 
M- Hufner — Bunsen in a tellurium mineral, by M Krcnner. 

Journal de Physique, August. — Researches on photography, 
by M. An got. — On attractive and repulsive forces, and the 
acLion of the medium, by M, jannery — ^New electric lamp with 
oblique circular rheophores, by M. Reyuicr. — Polarising micro- 
scope, by M. NodoL 
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Paris 

Academy of Sciencea, September 3.— M. Feligot bi the 
chair — M Villarceau ^ve an outline of his and M. De Magnac's 
new work, entitled Non velle navigation aatronomiqae.*’ — The 
following papcri were also i«Bd : — On the combinations of chlor- 
hydrate of ammonia with the chlorides of potassium and of 
sodium (extract from memoir), by M. ChevreuJ. He was led to 
study these from having found m guano cubiol cryatali formed 
of chloride of sodium and chlorhydrate of ammonia; also a 
similar compound in a piece of seaUkin taken from this guano, 
Some peculiarities m aystallisation are mentioned — Considera- 
tion! on the interpretation which should be given to the condi- 
tions of maxima relative to calculations of electro-magnetic forces, 
by M. Du Moncel (a reply to M. Raynaud).— On me ducovery 
of a terrestrial plant m the middle part of the Silurian system, by 
M. De SsportL He was ^wn at Caen a plate from the 
slat^ schists of Angers, presenting evident traces of a large fern. 
The vegetable substance had been replaced by sulphide of lion, and 
much of thecontoui was interrupted and laoerat^ as If the plant 
had been long under water. The fern appears lo rank among the 
Ncuropteridese ; It recalls CyclopUrii and Talaoptenz, obsm^ 
In the Upwr Devonian. The SUirrian system In Europe having 
oUly Jttrmshed, hitherto (of plants) aim ud of someiHiat pipble- 
mafic nature, this fern may be r^aided as t^ oldest terrestrial 
plant yet found on our contkient ; and it indicates a ftoni 


already comparatively rich and complex, therefore distant 
prc^bl^ from the fint origin of plants. M. L^uereua has 
also, quite lately, found terrestrial plants m tbe SUunan system 
in America (at the base), and M. De Saporta assigns priority in 
this discovery to him — Researches on the phos^onc acid of 
arable lands(extract from memoir], by MM. Coren winder and Con- 
tamine. In forty-eight hours a satoiated solution of carbonic acid 
sufficed to render assimilable a quantity of phosphoric acid greater 
than that furnished to the soil by Introducing 1,000 kilogrammes 
of super- phosphate. The phosphates disseminated in arable 
land are not m the same degree soluble in water charged with car- 
bonic acid Their capacity depends on their molecular state and the 
source whence they come. The phosphates pre-existmg in liquid 
manures are probably more attackable than others. — On the 
invariability of the great axes of planetary orbits, by M, Haretu. 
Thu invariability, which several geometers, and Poisson himself, 
believed to be quite general, exists only for the first and second 
oweis of the masses. — On an msect destructive to phylloxera, 
y M. Laliman This larva, or worm, which (the author sayn) 
might be calUd the tanmbal of phylloxera, devours the latter 
most voraciously ; m ten mmutes he saw ninety-five disappear. 
He found it in the mtenbees or tissue of galls on the leaves of 
the vine — Rem irks on M. Laliman’s communication, by M 
Balbiani. The observation is not wholly new ; the larva is that 
of a dipterous insect belonging to the genua Syrphm, or an allied 
one. All the larvx of Syrphi are aphidlphogous , their habits 
have been fully studied by M. Reaumur, who remarked their 
voracity and the indifTerence of taste they showed for all kinds of 
puccroDs. M, Balbiani recommends a continuation of these 
researches, and cultivation of the insect. — Invasion by phylloxera 
of the vineyards in the environs of Vendome, by M. Prillieux 
— Satellite of Mars observed at the observatory of PaiiB* by 
MM Paul and Prosper Henry. — New stellar system in rapid 
proper motion, by M. Flammarion. Thu is perhaps still more 
important than the former ; for it consists of two couples of stars 
earned along in space by the same movement of tTanslation, and 
with a velocity much above tbe average of ordinary proper 
motions. The two couples arc those of 17 x Cygnus and 2576 2 
The motion is almost perpendicular lu the direction of t^t of 
the sun in space — On the wind system in the region of tbe 
Algerian chotte, by M AngoL — Study of some derivatives of 
ethylvinyle, by M Nevole. — On a mode of transmission of tbe 
disease ergot, by M. Duplcssis. The ergot appeared in a part 
only of a field of winter wheat. The previous crop having been 
a weeded crop and the field having borne, before that, trefoil 
and vetch (plants m which ergot has not hitherto been observed), 
M. Duplessis infers that the ergot must have been imported by a 
natural vehicle ; probably the waters of the Loire, which over 
flowed this spring, brought it from some fields further up, which 
were affected by the disease last year. 
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THE WORK OF THE IRON AND STEEL 
INSTITUTE 

I T cannot be denied that of late years the component 
parts of that great aggregation of the conlnbutions of 
workers in a thousand different fields, and which is known 
by the name of Science, have arrived at their common 
destination as much through the paths opened up by the 
development of the applied sciences as through those of 
original research or the seeking after scientific truth for 
the truth’s sake. 

In this country the institutions set apart for the further- 
ance of the applications of science to the use and 
convenience of man form collectively a very powerful 
body, Their influence upon the greatest industries of the 
country renders them indispensable to trade and finance, 
and that connection places at their disposal large means, 
both monetary and influential, without which many of the 
most important scientific researches could never have 
been attempted. The mere mention of the names of 
the Institution of Civil Engineers, the Institution of 
Mechanical Engineers, the Institute of Naval Archi- 
tects, the Society of Telegraph Engineers, and the 
Iron and Steel Institute, suggests at once to the mind 
wealth, and influence, and scientific progress ; and it is 
not too much to say that the wealth and influence of all 
those institutions has been brought to bear upon the 
advancement of applied science with remarkable success 
The Iron and Steel Institute ranks second to none 
for the importance of its objects to the welfare of 
the country, for the scientific value of its 'papers and 
discussions, and for the influence of its members. It was 
founded rather more than eight years ago for the purpose 
of advancing the knowledge of the manufacture of iron 
and steel, by bringing before its members the latest 
inventions and methods of working adopted in different 
establishments, for the encouragement of scientific 
research bearing upon the manufacture of iron and steel , 
whether m the domains of geology, metallurgy, chemis- 
try, mechanics, or physics, and for the improvement 
of the operations of mining, smelting, and working the 
ferruginous ores of the country so as to obtain the highest 
perfection of the products at the smallest expenditure of 
capital and labour. 

The field which the Iron and Steel Institute set itself to 
cultivate was partly covered by the domains of the institu- 
tions devoted to the advancement of the above sciences 
respectively, but a very large portion of it was never 
reached by any of them , and even the knowledge denved 
from discussions in other societies was too general to be 
of much practical value^ to the iron and steel manufac- 
turer. No greater proof could be given of the need of 
such an institution in such an iron-working country as 
this than the very rapid rise and progress which it has 
made. It includes in its list of members, we believe with- 
out exception, all the leaders in the iron and steel trade 
of this country, as well as many of the eminent workers 
on the continent of Europe and In the United States 
of America ; and among Its most active menibdrs a^ 
leading metallurgists and several of the first chemists, 
physicists, and engineers. 
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There cannot be any doubt that with so influential a 
body of members, with such varied and important objects, 
bound up as they are with the largest commercial 
interests of this great country, and with so many excep- 
tional advantages, the Iron and Steel Institute has many 
and great responsibilities Its only connection with trade 
IS a scientific one (for the commercial interests of the 
iron and steel industnes are represented by the British Iron 
Trade Association), and commercial matters have no nght 
to be introduced into its discussions except in so far as 
accurate scientific knowledge, sound technical experience, 
and correct mechanical manipulation, by producing per- 
fection in the products, and economy and certainly in 
the vanous processes employed, enable a manufacturer 
possessing these advantages to outdo those who do not, 
and by the guidance of scientific truth to command the 
market for his productions. 

The iron and steel trade, represented in its scientific 
aspect by the Iron and Steel Institute, owes to pure 
science a deep debt of gratitude ; but through that valu- 
able institution It is year by year repaying that debt, at 
one time advancing the science of metallurgj, at another 
that of mechanics, at another adding to chemical know- 
ledge, and so on. And we have little doubt, judging of its 
future by its past, that it will make still greater additions 
to scientific knowledge, m consequence of its increasing 
scientific organisation and the habit of scientific thought 
which it engenders among manufacturers and others by 
Its meetings and published transactions 

The work of the Iron and Steel Institute is necessarily 
very varied. First and foremost it should promote, by 
every means in its power, the technical education required 
to make its vanous processes and operations understood 
by those who are entenng the profession, and who in a 
few years will be its representatives. The importance of 
this can hardly be over-estimated. And it should be 
given in no grudging or half-and-half spirit ; the days 
of the monopoly of knowledge, more especially of 
such as is based upon philosophical research, are long 
past, and though there must necessarily be some trade 
secrets, the results of knowledge and experience, still the 
knowledge which led to them is patent to all , and a 
technical society which has the best interests of its mem- 
I bers at heart must be foremost in encouraging the dis- 
semination of the scientific and technical knowledge 
required for advancing the interests which it represents. 
Another point for the consideration of such an institution 
is economy m fuel, and in the various processes employed 
in the making of iron and steel. In these days of close 
competition, when not only individuals but whole coun- 
tries are doing their utmost to undersell one another, and 
a saving of a few shillings here and a few pence there 
may mean the difference between a profitable or a losing 
adventure, it becomes of the utmost importance to be 
working m a direction which is guided by scientific know- 
ledge and proved by experiment and practical experience. 
Then again the encouragement of the investigation of 
the physical and chemical laws which come into pUy 
within the smelting, puddling, and converting furnaces is 
a most linportaht duty for loathnte to discharge, for 
if the amount of fiiel consnnied in proportion to the 
amount of metal produced can be reduced by only one 
per cent, an important step Is gained and in large works 
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a large addition to the returns is insured. The know- 
ledge, hovreirer, necessary for such improvements can 
only be obtained through long experience, patient inves- 
tigation, and the collection of data and information 
furnished by many workers towards the same end but m 
different paths. 

The questions of the proper application of the hot blast 
and of the utilisation of waste heat are of the utmost 
importance, and with regard to the former the knowledge 
of the laws of radiant and specific heat has taught the 
engineer that economy m blowing and other engines 
can only be obtained by high piston speed, and that far 
greater advantages are to be had from small engines 
working at a high velocity than from engines of larger 
capacity working slowly. 

No one has done more to advance the science of the 
iron and steel manufacture than the distinguished presi- 
dent of the Iron and Steel Institute, Dr. C W. Siemens, 
F.R.S. His regenerative gas furnace, which is now made 
use of m so many industries in this country, in America, 
and on the Continent, is at the same time one of the 
most beautiful applications of science to industry that has 
been made in this or any other age, and one of the most, 
perfect economisers of fuel that has ever been invented. 
Then again the process of steel manufacture worked out 
by Dr. Siemens, and which bears his name, is the 
only equal competitor with the Bessemer process over 
which It possesses one great advantage, and that is 
that the progress of the operation may be watched and 
tested from commencement to conclusion, and may be 
arrested at any moment. 

It is, of course, needless to point out the vital im- 
portance to the steel manfacturer of a knowledge of the 
chemistry of the blast, converting, and heating furnaces, and 
of the chemical properties of various qualities of iron, of 
various fuels, of spiegeleisen and ferro-mangancse, and of 
various fet thugs or furnace-linings. In connection 
with this subject the Iron and Steel Institute has done 
and is doing most valuable work, and the names of Mr. 
Edward Riley, of Mr Isaac Lowthian Bell, M.P., F.R.S., 
of Dr. Percy, F.R.S., of Dr. Siemens, F.R.S , of Mr. 
Mushet, of M. Gautier, of Mr. A. L Holley, and others, 
who have given to the Institute valuable communications 
both m papers and in discussion, will always stand fore- 
most in this branch of scientific labour. 

Again the construction of furnaces and the various 
mechanical systems of puddling, manipulating, rolling, and 
working the product in its vanous stages of manufacture, 
all call for the aid of science, and the Iron and Steel 
Institute is in no way deficient in recognising the im- 
portance of science to this branch of the profession^ 
many interesting papers having been read and valuable 
discussions held in connection with this subject. 

One great result brought about by the Institute is the 
establishment in nearly all the principal works of the 
country of experimental work and laboratory practice. 
It has, ever since its establishment eight years ago, been 
dispelling the clouds of darkness and of the “rule of 
thumb," and by allowing the light of science to illuminate 
the road has spread far and wide a desire for accurate 
scientific knowledge baaed upon practical experiment. 
But there is mu;h yet to be done. There are still many 
manufaciuriDg films tuning out many tons of metal in 


the course of the year who have exceptional advantages 
for the promotion of scientific knowledge, but who make 
no use of it ; the advantages, however, which such an 
institution as the Iron and Steel Institute brings to all 
manufacturers must in time be recognised by all, and we 
cannot but believe that with all the national resources 
and with the advance of knowledge promoted by such 
institutions, this country will still be able to hold her own 
against foreign competition. 

Much has yet to be learnt about the behaviour of many 
of the elements during the various processes of the iron 
manufacture, whether in the form of alloys or merely as 
substances present in the converter cr puddling furnace. 
It would be well if the Iron and Steel Institute were to 
appoint a committee composed of practical analytical 
chemists and influential manufacturers of iron and steel, 
for the purpose of investigating the effect of vanous 
metallic alloys upon iron and steel as regards their ten- 
sile or compression strength, malleability, brittleness, &c. 
We feel sure that very interesting results would be ob- 
t^ned, and that the reports of this “ Alloy Committee " 
would be found of great practical value to manufacturers, 
and would well repay the expenses incurred. It is well 
known that the metals chromium and tungsten form 
alloys with iron possessing valuable physical and mecha- 
nical properties ; and the influence of carbon, silicon, 
boron, phosphorous, sulphur, arsenic, aluminium, and 
antimony, have been more or less examined ; but there is 
very much yet to be learnt with regard to this subject. 

The value of spectroscopic research in connection with 
the investigation ot this subject can hardly be over- 
estimated. It is, without exception, at once the most 
infallible and the most delicate test that ha3 ever been 
placed in the hands of the chemist, and, when employed 
in conjunction with quantitative chemical analyses and 
with mechanical tests, cannot fail to clear away many of 
the mists with which that most mysterious substance, or 
compound of elements, which we know generally by the 
name /rou, is enveloped. Spectroscopic research pre- 
sents several collateral advantages to the iron and steel 
manufacturer. There are many instances in which much 
valuable information may be obtained by Us means 
without the progress of the various processes being dis- 
turbed. Nearly all other systems of testing require the 
taking of samples, and necessitate either the stopping of 
an operation at a critical time or the waiting until the 
process is perhaps too far advanced for the information 
gained to be of practical utility. The spectroscope, on 
the contrary, peenng through the smallest crack, can 
detect all that is going on which concerns itself, and 
makes a report in unmistakable language, and before it 
is too late to be taken advantage of. 

There is no better way; of obtaiomg reliable results 
than by the systematic investigation by a committee 
which should certainly include in its list of members the 
names of Dr. Siemens, Mr. Riley, Dr. Percy, and Mr, 
Lowthian Bell. 

There are so many important branches, both scientific 
and technical, of the iron and steel manufacture which 
come under the legitimate cognisance of the Iron and 
Steel Institute, the importance of which is every day 
increasing, that we cannot help thinking that such sub- 
jects aa mining, mine ventilatira, pumping and winding 
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machinery may safely be left to the Institutions of Civil 
and Mechanical £ngineerS| as well as the consideration 
of the applications of iron and steel. The subject of 
corrosion Is one, however, which, though rather apper- 
taining to the finished product than to its manufacture, 
is one which should not be altogether overlooked, for if, 
by any vanation in the process of production, the effects 
of corrosion may be diminished or modified, a new value 
will be given to the finished product. 

There is one thing, however, which, as we hinted at 
the beginning of this article, has no place in the delibera- 
tions of a body holding a scientific position such as the 
Iron and Steel Institute, and that is the consideration of 
commercial questions as such and apart from the influence 
of science upon the cheapening of the cost of production 
or the lessening of labour. There musk be, no doubt, m 
a society composed to so great an extent of men largely 
interested in the commercial aspect of the manufacture of 
iron and steel, a great temptation and tendency for the 
discussions occasionally to diverge into commercial ques- 
tions ; but it will be the duty of the president for the time 
being to check such digressions and to keep the discussions 
within legitimate channels ; and it will be one of the 
objects of the council to allow no paper to come on for 
reading or discussion whicli is not calculated to advance 
the technical and scientific interests of the Institution over 
which it has been called to preside. 

With the present cruncil, and under the presidency of 
so distinguished a worker in science as Dr. Siemens, there 
is every prospect of the Iron and Steel Institute keeping 
up Its high scientific character, and we cordially wish it 
every possible success C W C 

COHN^S BIOLOGY OF PLANTS 
Bttiragc sur Biologic der Pflansen, Herausgegeben 
von Dr Ferdinand Cohn. Zweiter Band. Erstes Heft. 
(Breslau, 1876 . J. N. Kern) 

T he first part of the second volume of Cohn's 
BeUrage contains five papers, two of them being 
illustrated with three plates each. The first paper is by 
Dr. Leopold Auerbach, '' Cell and Nucleus," remarks on 
Strasburger’s work/'Ueber Zellbildung und Zelltheilung.” 
It is a critical paper, and hardly admits of any condensa- 
tion. He tries to controvert the statements of Stras- 
burger, and sums up thus : — 1. The longitudinally 
striated body in the interior of the cell is not the 
"nucleus," but the middle part of the so-called "karyo- 
litic figure," and therefore a product of the mixing of the 
special substance of the nucleus with the surrounding 
protoplasm ; and 2, That the young nuclei do not develop 
by the fission of the mother nucleus. 

The second paper is one of great importance, dealing 
as It does with one of the carnivorous plants. It is by Dr. | 
A. Frauatadt. "Anatbmy of the Vegetative Organs of 
Dionsa muscipula, Ellia," with three plates. As Dr. 
Fraustadt gives a very useful summary of results, we may ^ 
here quote them. Each half of the lamina is slightly 
bent in a sigmoid manner, and forms a cavity to retain I 
an insect, while the petiole is broadly winged and flat- 
tened. llie cells of the epidehnis, as well as those of the 
ground tissue, are elongated in the direction of the long 
axis of the le^, in the 'petiole and midrib of tike lamina, 
but in the transverse direction in the rest of the lamina. 


The cells forming the epidermis contain chlorophyll 
grains. The epidermis forms numerous stomata and 
stellate hairs on the upper and lower surface of the petiole, 
and under-surfacc of the lamina, but glandular hairs only 
on the upper surface of the lamina The glands are placed 
in depressions in the epidermis, and are formed of a two- 
celled basal portion, a two-celled short stalk, and a round 
secreting part of two layers of cells convex on the upper 
side. The stellate cells are similarly constructed, except 
that the cells of the top layer grow out in radiating 
straight arms, giving the whole a star-like appearance. 
The stellate hairs appear early and arc completely 
developed before the glands begin to form. The stel- 
late hairs and glands arc homologous structures. The 
lamina bears on its margin numerous (from fifteen to 
twenty) teeth or marginal setsc, and usually six spiny 
hairs (central setae) on the upper surface. The marginal 
setas are slender, triangular, pyramidal, and have stellate 
hairs and stomata on all sides. A fibro-vascular bundle is 
present running nearer the upper than the under side of 
the structure. Between each of the marginal seta: a single 
stellate hair is placed sometimes elevated on the top of a 
small projection, which, however, receives no fibro- 
vascular bundle. The central setae consist of two parts, 
the lower forming a joint, and receiving an axile cellular 
string , the upper part is conical, contracted below, and 
has no cellular string. The cells of the central seta 
show aggregation of the protoplasm (as described by 
Darwin in Droscra), as well as those of the glands. In 
the green parts of the petiole (above ground), and in the 
midrib of the lamina, the cells of the ground- tissue increase 
in length and in size of cavity from without inwards, the 
superficial cells, and those near the fibro-vascular bundles 
are green, the others colourless. In the lamina, with the 
exception of the midrib, the inner cells of the ground 
tissue are colourless, very broad, with sinuous walls and 
small intercellular spaces. The epidermal cells of the 
upper side of the lamina and the ground-tissue cells below 
it, are larger than those of the under side The chloro- 
phyll grains contain abundance of starch before the leaf 
has obtained any organic (animal) nourishment. The 
starch diminished after the reception of organic (animal) 
matter by the leaves, and lastly disappears entirely from 
the parts of the plant above ground. The bases of the 
petioles are dilated into colourless sheath-like portions 
developed underground and together forming a kind of 
bulb. The ground tissue consists entirely of equally broad 
and long cells completely filled with starch, as well before 
as after the reception and absorption of organic (animal) 
matter. The starch grams in the part above ground of 
the petiole and lamina are oval , in the basal sheathing 
part of the petiole, on the other hand, the grams are cylin- 
drical or rod-like. 

The living cells Of the lamina and petiole contain a 
colourless substance dissolved in the cell-sap, precipitated 
by bases in the form of dark grains which are redissolved 
by acids. The glands contain no starch. The red colour- 
ing matter of the glands becomes converted into greeh by 
the action of strong bases as ammonia and potash, but 
Is again restored by the action of acids. The colour 
seems, therefore, to be identical with the red colouring 
matter Of plants so fully desenbed by Prof, A. H. Church 
In a recent number of the Journal of the Chemical 
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Society, under the name of Coleine. Colourless glands 
become coloured artificially after the absorption by 
the leaves of red-stained albumin. The hbro- vascular 
bundles, as far as the petiole, are also coloured, thus ren- 
dering the absorption very evident After death black 
granules form in the tissues of the leaf, visible as black 
specks on the surface. 

In the midnb of the petiole a well-developed axile Rbro- 
vascular bundle runs ; from it straight branches proceed 
into the wings in a " curved veined ” manner. The 
branches split into smaller and smaller twigs, the branch- 
ing, however, not being symmetrical In the midrib of 
the lamina there is a large axile Rbro-vascular bundle, 
which gives off branches (at a right angle) running parallel 
towards the margin, where they fork and again unite. 
One bundle formed by the union of the fork-branches 
runs into each marginal seta of the leaf. 

The phloem of the fibro-vascular bundle consists of 
soft bast , the xylem, in the lamina, chietly of spiral 
vessels , in the petiole there arc other vessels in addition. 

In the youngest leaves the petiole and lamina are not 
separable. The part first formed, and springing from the 
fiat vegetative cone represents the origin of the lamina, 
but it remains rudimentary for a long time, during which 
the petiole is rapidly developing at its base. The lamina 
at first forms a straight continuation of the stalk, then 
bending through an angle of 180° bends itself over into 
the grooved petiole Afterwards it just reverses the pro- 
cess and straightens itself as it expands 

The margins of the lamina are in the early stages rolled 
inwards. Afteiwards the petiole expands in a plane, and 
last of all the lamina becomes fully developed. 

The stem is short and thick with a ring of xylem. I'he 
bundles pass transversely, so that one enters each leaf 
and each root. 

The lateral rootlets are long and strongly developed, 
but never branch. The cells at the apex are red m colour, 
the cortical cells become brown in centripetal order and 
die in as far as the sheath of the fibro-vascular bundle. 
The vessels develop first at the periphery of the axile 
bundle, increase in a centripetal direction, and ultimately 
form an eight-rayed star, 

The third paper is by Dr. J. Schroetcr, “ On the Deve- 
lopment and Systematic Position of Tulostoma, Pers." 
It desenbes the structure of a very interesting little fungus 
which passes part of its life below ground, then the stalk 
elongates, and the open penderm, with a capillitium, appears 
above ground. The plant described is Tulostoma pedun- 
culatum^ L. ( 1 \ hrumaU^ Pers , T, mammosum^ Fries. 
Cooke), The sporocarps are developed at a depth of 
from two to three centimetres below the surface of the 
ground. They spnng from a white, branched, thread-like 
mycelium, running between grass-roots, and old moss- 
plants. The mycelium gives rise to fusiform structures of 
varying thickness, and these pass over by all gradations 
into true scleroiia. The sclerotia give rise to the sporo- 
carps, but the development was not observed ; apparently, 
however, they bud out from a spot on the surface of 
the sclerotium. At first the sporocarp is like a small 
bovista, The spores are developed on remarkable basidia. 
These form four elongations springing from the lid^ at 
unequal heights, and each develops a spore. The basidia 
pnly a short tune, and a capillitium is developed in the 


interior of the pendium, the spores lying between the 
meshes. Tulostoma has been placed among the Gastero- 
mycetes,in theLycoperdaceae,but thepeculiardevelopment 
of the basidia at once separates it from the Lycoperdaces, 
and Schroeter proposes to place it in a new group of the 
Casteromycetes, the Tulostomacex. The curious genus, 
Pilacre, seems also to Schroeter to belong to the same 
division, and he further suggests the possibility of the 
remarkable genus Bat area being also related. 

The fourth paper is one of the highest interest and 
deals with a most remarkable group of plants. Exceed- 
ingly simple m structure, they attack many algcC and 
water-plants, and seem not unfrequently to have been 
described as the fruits of alga: by certain algologists. It 
IS by Dr. Leon Nowakowski “ Contributions to the 
Knowledge of the Chytndiacea,'^ and is illustrated by 
three plates. The genus Chyindium, which gives its 
name to the group, consists of only one cell. Rhizidium 
consists of two cells, the lower forming a root-like or 
branched mycelium-hke structure, while Synchytnum 
consists of a group of cells. Zygochytrium and Tetra- 
chytnum of Sorokine are the most highly developed, and 
in them the zoosporangia are produced as a branched 
bearer Nowakowski describes a new genus, Cladochy- 
tnum, in which a branclung mycelium is developed in the 
tissues of the host-plant Another new genus, Obelidium, 
has a stalk to the zoosporangium and a well-developed 
mycelium. The spores of Chytndium are formed by free- 
cell formation in ihe zoosporangium, and generally possess 
a very highly refracting nucleus. The zoospores exhibit, 
as first pointed out by Schenk, peculiar amo-boid modifi- 
cations of form, The zoospores have only one cilium 
cither before or behind. Conjugation of zoospores has 
not been observed. When the spores germinate the 
nucleus gradually disappears and the whole spore either 
at once grows into a new zoosporangium, or a sort of 
mycelium is formed. Resting spores have been observed 
m Chytridia as in Rhizidium, and probably occur m 
others. The position of these plants is at present doubt- 
ful, but probably they are allied to Saprolegnia. 

Nowakowski has described certain new forms and 
carefully- observed forms already described but not fully 
studied. The following is a synopsis of the forms 
described ; — 

I. Chrvtidium, a. Br. 

I. C. destruens, nov, sp,, occurs in cells of a new green 
gelatinous alga, developing zoospores, and described by 
Nowakowski under the name of Chatonema trregulare. 

2 C ^€ganu 7 n^ nov, sp., in the ova of a Rotifer ; 
found among the gelatinous matter of Ch<stophora endi~ 
viafolta, 

3. C. macrospornm, nov, sp,, also in the ova of a Ro- 
tifer , found among the gelatinous matter of Chatophora 
ele^ans. 

4 C. coleochaetes, nov, sp. In the oogonia of Coleo- 
chaete pulvtratum, and never in the vegetable cells, 

5. C.microsporum, nov. sp, a specimen of MasttgoUmx 
aruginea, Ktzg , found in gelatinous matter of Chatophora 
elegaus. 

6. C. eptthemia, nov sp., an EpWiemia zebra, one of 
the Diatomacefe, 

7. C. masii^otrichis nov. sp., a mastigothrix esru* 
ginea, as in No. 5. 

II. 0 DELID lUM, nov. gen., Now. The one-celled zoo- 
s|iorangium is elevated on a more or less developed bearer 
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from the middle of a star-like dichotomously^branched 
mycelium, which radiates in a single plane. The zoo- 
sporangia are separated from the mycelia by a transverse 
wall The zoospores are developed in small numbers, 
and escape by a lateral opening. 

I. O. mucroftntum, nov. sp. In the empty skin of a 
gnat-larva. 

HI. Rhizidium, A. Br. 

I. /?. mycopkilum^ A. Br.,is fully described and figured, 
and the resting-spores traced through their long period of 
repose. 

IV. Cladochytrium, nov. gen , Now. The zoospo- 
rangia are either developed as intercalar swellings of the 
one-celled mycelium in the tissue of the host-plant, and 
separated by transverse walls, or they are terminal at the 
end of single mycelium threads. The zoosporangia dehisce 
either by the opening of a long neck, or by a lid 
Secondary zoosporangia are developed either in rows or 
in the interior of old empty zoosporangia. 

1. C tenue^ nov. sp , in the tissues of Aeolus calamuSy 
Ins jbsetidacoruSy and Glycena spectabilis Closely related 
to Protomyces menyanthiSy De Dary found in the leaves 
and petioles of Menyanthes (n/ohata, 

2. C ele^anSy nov. sp , in the gelatinous substance of 
ChcBtophora ele^ans. 

The last paper is by Prof. Cohn himself — “Remarks 
on the Organisation of Certain Swarm- Cells." It is chiefly 
devoted to an account of Gontum tetrn\^ A Br, and cer- 
tain subjects suggested by the examination of that plant, 
such as the nature of the “ amylum kern,“ or starch 
nucleus, the inner organisation of swarm-cells, the cavities 
and contractile vacuoles in such cells, and the com- 
parison of swarm-cells with one-celled animals. The 
whole number is one of great interest and will well repay 
perusal. VV. R. MlNab 


OUR BOOK SHELF 

Physio^ apky and P/iys2cal Geopimphy. By the Rev. 

Alex. Mackay. (Blackwood and Sons.) 

In his preface the author draws attention “ to the 
peculiar character of the present work," and quotes by 
way of explanation two paragiaphs from the Directory 
of the Science and Art Department He remarks that 
“ the student will at once perceive that the author has 
discussed all the subjects embraced in the new syllabus" 
of the department. The spirit of this discussion and 
“ the peculiar character of the work " will be best appre- 
ciated from a few extracts. 

“The combined result of various experiments gives to the 
earth a density of 5 66 times that of water. But more reli- 
ance should be placed on the number indicated by the Great 
Pyramid, which in this as in so many other great cosmical 
data, has anticipated modem science by more than 4,000 
years." “ The sacred volume declares that in the days of 
Noah the whole world was inundated by a Rood, which 
covered the highest mountains, and that, with the exception 
of one family, the entire human race was destroyed. A 
change in the inclination of the earth's axis would certainly 
produce such a catastrophe — a catastrophe which was 
accompanied with direful results to all future generations ; 
the alternations of beat and cold became so rapid as to 
affect the longevity of man, which has from that date 
gradually shortened from nearly a thousand years to 
three-score years and ten,” “ why the planets move in 
elliptical orbits " is the title of a paragraph, which, con- 
taining no reference to nor explanation 01 the elliptinty 
of the planetary orbits, is embellished with a diagram to 
show why the orbits are circular. '* Mountaintchains of 
the same geological formation are believed to be of the 
spme antMjuity ; and, however widely separate, are 


parallel to one another.” “ The slow increase In the salt- 
ness of the ocean may account for the otherwise inexpli- 
cable fact that frequently since the ocean became 
inhabited, its varied population became wholly or almost 
wholly extinguished." “The antiquity of the human 
species as indicated by geological evidence, no doubt 
conflicts with the chronology of Usher, founded on our 
modem Hebrew text. In the matter of antediluvian 
chronology, however, the Hebrew text has, in all proba- 
bility, been tampered with, as we have shown at large in 
a separate work ('Facts and Dates,' p 62-69). The 
Septuagmt translation — a translation sanctioned by our 
Lord and his Apostles— assigns to our race an antiquity 
of nearly 1,500 years more than Usher does. Science is 
giving Its emphatic verdict, m this particular, in favour of 
the Septuagmt ; and though the extended chronology 
may fail in meeting all the difficulties of the case, it will 
certainly meet many of them . . . Geologists are too apt 
to toy with millions of years as if they were playthings, 
and to show no regard to moderation or common sense. 
Science has not hitherto been able to determine the actual 
antiquity of the planet, and probably never will." 

The Book of Algebra. By A. T. Fisher, B.A. (London : 

Stewart’s Local Examination Series, 1S77.) 

Mr. Fisher has aimed at writing a short work on algebra 
for students who have no intention of reading high 
mathematics. He has done his task well, and the result 
]s a compact and carefully put together little book. The 
limit he has set himself is to enable a reader to under- 
stand all that IS required as preliminary lo the solution 
of higher simultaneous equations ; hence we have nothing 
on the Progressions, Notation, Permutations, &c. On a 
perusal of the work we have been especially struck with 
the care taken by the author to bring out a book bur- 
dened as little as possible with mistakes. For three- 
fourths of the book he has been assisted by the printers, 
but in the chapters on surds, indices, and higher equations 
we have noticed a plentiful crop of typographical errors. 
Most of these are, however, easily corrected. There is 
an unfortunate mistake of + for X twice on p. 47 ; of 
- for — in Ex. 14, p 52. 

Some readers would require a larger number of ex- 
amples ; those that are given are, on the whole, very well 
chosen, and there are some useful problems neatly solved. 
It IS possibly an objection, certainly in the elementary 
parts, that the answers immediately follow the questions. 
The book is neatly, and for the most part carefully, 
printed 

Bulletin of the United States Geological and Geographical 

Survey of the Territories. Vol ui. No. 2.' (Wash- 
ington, 1877.) 

The second number of the above Bulletin contains three 
important entomological articles from the pens of Messrs. 
Osten Sacken, Uhler, and Thorell. 

The first memoir, from the pen of that distinguished 
Dipterist. Baron C. R. Osten Sacken, bears the modest 
I title of “Descriptions of New Genera and Species of 
Diptera from the Region West of the Mississippi, and 
I especially from California," but he who takes up the 
I paper expecting to And nothing but bare descriptions 
will be agreeably lurpnsed to find it interspersed with 
analytical tables of the Diptera of the United States, 
with diagnoses and critical notes on many species already 
known, with remarks on their geographic^ distribution, 
synonymy, and in fact anything that could in any way 
contribute towards rendering this order of insects cleay of 
comprehension or attractive to the student. 

The second article, by Prof. P. R, Uhler, is a report on 
the insects collected by himself during the exploration of 
1875, including mono^aphs of the hemipterous families 
Cyanida and Saida ^ and an account of the hemiptera 
collecied by Dr, A. S. Packard, jun. The monograph of 
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the CyaiUdct commences with an excellent conspectue of 
the genera of that family, followed by detailed descrip- 
tions of both genera and species ; two well-executed 
uncoloured plates accompany the paper. 

In the third memoir Dr. T. Thorell gives an account 
of the Aranea collected in Colorado in 1875 by Dr. 
Packard ; the desenptions of the species are drawn up in 
the author’s usual careful and exhaustive style, and leave 
nothing to be desired but illustrations, the absence of 
which we cannot but deplore ; an appendix by Mr. T- H 
Emerton (the well-known American arachnologist) de- 
scribes two additional species of the genera Epeira and 
Drassus^ with which two woodcuts are given. 

A. G. JlUTI.KK 


LETTERS TO THE EDITOR 

[ Thi Editor dots not hold himself responsible for opinions expressed 
by his correspondents. Neither can he unJei take to return, 
or to correipond wUh the writers of, rejected manuscripts. 
No notice is taken of anonymous eommunuations. 

The Editor urgently requests correspondents to keep their letters as 
short as possible. The pressure on his space u so great that it 
is impossible otherwise to ensure the appearance even of com- 
muntcaiions containing interesting aild navel facts ] 

Temperature of Moon’s Surface 

In a recent number of I es Mondes (tome xliv , No i, Sep- 
tember 6, 1877), M I'Abbe F KailUrd pulsi forward a theory 
to explain the reddish tinge acquired by the moon during a total 
eclipse, attributing it positibly to the great elevation of tempe- 
rature caused hy the continuous exposure of its surface for many 
days previous lo the solar rays, which he thinks may be adequate 
so 10 rai'ie its temperalure as to render it self-luminous 

In support of his theory he refers to my eKneriments with 
the thermopile, and stales that I have found the lunar surface to 
acquire under solar radiation a temperature of more than 500” 
Centigrade, Now in a paper published in the Pfoceedini*s of 
the Royal SocRiy, No. 112 (1809), 1 estimated the radiation to 
be equal to that of a lamp-blaLkcd surface 500'^ Fahrenheit 
higher in temperalure at full moon than at nevv moon, but on 
repealing the experiments^ with more care, 197'^ Fahrenheit, or 
100“ Centigrade, was found to he a far more probable value, a 
large error having crept mro the former result. It is, moreover, 
shown in my last paper that near the middle of the partial 
eclipse of 1872, Nov 14, the radiant heat was only about one- 
half ol what it had been two hours before, having kept pace in 
lU diminution with the light, Observations made during the 
recent eclipse, so far aa they go, fully confirm Ihia result, and I 
much doubt if five per cent, of the heat acquired sintc new 
moon IS retained till ihc middle of a tolal eclipse ; heat, too, 
which we have shown from rta low mean refrangibility as com 
pared with that of the direct heat of the sun to have been truly 
absorbed by the lunar surface 

M TAbb^ RailUrd appears to be mistaken in supposing it to 
be the generally received theory that the red tinge is due to 
dtspeniun rather than to simple refraction and preponderant 
absorption of the more refrangible rays in passing through the 
earth's atmosphere. 

There appears to be, therefore, no ground for supposing that 
the difference between the “ lumi^re cendr^c ” of the unillu- 
minated faurface of the new moon and its reddish hue during a 
total eclipse IS to be ascribed to a diffeTence of temperature, and 
1 think that we mast fall back on the usual explanation . 

It may also be expected that independently of any tinge due 
to unequal absorption by the earth's atmosphere the prepon- 
derance of blue and green on the terrestrial surface may not be 
witboiu influence on the colour of the “earth-light ” which gives 
rise to the ^*lumi^re cendree " and may contribute to an appre- 
ciable degree towards forming a contrast between its hue and 
that acquired by the moon when totally cdipsed. 

September 15 Rosse 


Rainfall and 5 uTi-&pota in India 

As Prof. BaUbar Stewart says the true test of a physical cycle 
b iti ^epetltloh, and unce he evidently regards the tendency to 
repetltiw which he has shown to exist in the ramfall of Madras 

^ TfiilosophiCatTreinsavUons, 1B73 


as a favourable indication of the presence of a physical cycle inch 
as that claimed by Dr. Hunter, 1 may peihaps be allowed to 
supplement my former statements rrgarding the tendency of the 
winter rainfall in many stations of U pper India to vary in a cycle 
corresponding inversely with the solar spots, by exhibiting a 
similar tendency to repetition In the rainfall of Calcutta. The 
following table TepreBents the winter ramfaU of Calcutta from 
1S33 to 1876 

The rainfall b taken for the months of January, February, 
March, and April in each year, together with that lor December 
of tile preceding year. The November fall 13 excluded chiefly 
becaupe experitnce and an inspection of the register show that it 
properly belongs to the summer monsoon rainfall, occurring 
almost entirely in those years in which the summer monsoon 
rams are either very heavy cr prolonged, and in fact being nothing 
else than the last drop they shed before they take their departure 
The real winter rams commence m the Christmas week, so 
December really includes ilieir actual first appearance. As the 
summer rains seldom begin before the second week in June, we 
are well within correct limits in taking the rainfall from December 
to April inclusive. The following table is arranged after the 
model of that given by Frof. Stewart in hia letter to Nature 
(vol. XVI p 161) . — 
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The years of miniinuTn sun-spot occur m the first and second 
senes, and the years of maximum sun-spot in the hflh and sixth 
series The series of heaviest average winter rainfall are 9, lO, 
II, I, 2, and those of lightest average rainfall are 5, 6, 7, 8. 
Taking the mean of the averages ot the five senes of heaviest 
rainfall we get 6 '14 inches, and taking the mean ol the averages 
of the four series of lightest rainfall the result is 4 16 inches. 
The same result is exhibited by each cycle individually, thug ■ — 


Cycle A 

’■ c 

II 

.. D 


Mq\ proup, 
inches 
6 19 
6 87 

5 05 

6 45 


Min ffroup, 
inches 
2 14 

4 ’ 3 i 

427 

4SS 


The evidence of repetition is thus quite as manifest aa in Dr 
Huntei's case, the only difference being that in the present case 
the years of minimum sun-spot are thoac of heaviest, and maximum 
sun-spot those of lightest, rainfall. In order to render it itill 
more apparent that ihe cyclical connection with the sun-spots is 
not the result of accident 1 will exhibit the difference between 
the rainfolU in year!) of absolute minimum and maximum sua- 
spot ■ — 


Years of miniinum 

Total of the five 

Years of maximum 

Total of tha fiva 

sun-spot 

mnnilig. 

sun-spot 

months. 


inches 


inches 

1834) 


>837 ) 


*844 ( 

111 $ i 

18 97 

1848 ( 

1860 ( 

1870 ) 

ii' 3 a 

Average for j 
each year { 

474 

Average for ) 
each year ) 

2-83 


The same conneetion is maintained when the fall In April is 
left out or that in November included, 10 that it la evid^ndy not 
due to the effect of any particular month, but oa may reasonably 
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ht Inferred, an indication of the presence of some physical cause 
tending to increase the ramrall in yean of minlmiun and diminish 
it in years of maaimum solar mac^tion. 

Bsinkiporej Patna E. D. Archibald 

The Australian Monotremei 

It is certainly news to me, and 1 believe to most other 
European naturalisLR, that Tachyglossus and Omithorkynchui 
occur in Northern Queensland. Perhaps W. E A. will kindly 
stale, for our mformation, the exact spots where they have been 
discovered and their extreme northtrn limit, so far os this has 
been ascertained . 

W, E. A. speaks of an adult female 'Echidna {srue Tacky- 
glQSius) having *‘a fine healthy young one m the pouch " la 
there not some error here, as the monotremes have, strictly 
speaking, no marsupial pouch 7 P. L. S. 

Wl nt reference to the existence of Tiukyglossus {ohm Echidna) 
in North Australia, and the recent discovery of one (or possibly 
two) species in New Guinea, the following account, which I 
lighted on a few evenings ago, when looking over an old volume 
of the seems to be of sufficient interest to warrant its 

transfer to the nages of Natuer The account in qnesfion 
occurs in an article A Week at Plain Creek, Queensland," by 
Mr. £. B Kennedy, which appeared in the issue of that journal 
for September 20, 1873. It runs as follows ■ — ‘‘ . . Whilst 
so engaged we heard our dogs making a tremendous noise, high 
up the bank in the scrub, and upon going to ascertain the cause 
found them scratching, yelling, and pulling at a porcupine which 
was half imbedded in a hole ; we were at least ten minutes 
digging him out with sharp-pointed slicks, such was his tenacity 
in holding on and burrowing The quilh were not nearly so 
long as the Cape of Good Hope species (of course a true 
Hystrix), and he differed from that quadruped in having a sort 
of beak instead of a regular jaw " It is to be regretted that Mr. 
Kennedy did not preserve his specimen, which was ultimately 
cooked and eaten ’ 1 should have mentioned that Plain Creek 

lies in 21 lat, S., so that this is certainly the northernmost 
locality on the Australian continent, where we have certain 
knowl^ge that the Echidna occurs. As we now know that 
many North Australian species of birds range also into southern 
New Guinea, it would hardly be surprising if the Tachyglosius 
of the Fly River and south New Guinea were nothing more than 
the well-known Tachyglo^sus hysirtje It is to be hoped that 
this point may soon be solved by the arrival of specimens from 
both localities. W A. Forbes 


English Names of Wild Flowers and Plants 

To all who are interested in the history of the English 
language the derivations proposed for the vernacular names of 
many plants in the Rev. W. Tuckwcll's lecture (see Nature, 
vol xvi p. 385) will be highly appreciated. And even m the 
few cases where the etymologist may feel doubtful as to the 
verisimilitude of the suggested pedigree it will for the most part 
be difficult to propose another with any great conAdence. 

There is, however, one of these doubtful cases, the derivation 
of woodruff from wood-roue, in lieu of which I have to offer a 
conjecture which appears to need no lengthy argument to iqsure 
its acceptance. 

Is not the ruff of woodruff identical with the nff of ihemff 7 
li not, in short, the woodruff the wood-reeve, just as the shernff 
IB the shire-reeve? That the German wald-meister has the same 
connotation and is applied to the same plant is evidently a 
striking conArmation of this view, and it would be interesting to 
know whether the word wald-gnf (1 wald-ge-raf = wood-y- 
reeve), or any equivalent form, u to be met with in high or low 
German literature. 

I used to be told by a school-fellow that ^the way to spell 
woodruff was — 

Double U, double O, double D, E, 

Double R, double O, double F, E. 

Even under the disguise of woodderrooffe, however, the origin 
of the word is perceptible. 

As regards the main purpose of the Rev. W. Titckwell’s 
paper, I Teel Btrongly that scientific accn^cy Is compatible with 
a mu^ freer use of vernacular words than 11 coitomoa amongst 
us, and that their adoption by science teachers wouW remove a 
gr^ stumbling-block from the path of learners. 

Manningham, September 10 T. Willis 


Soma of the Troubles of John O'Toole reipecting 
Potential Energy 

" It is the people's ri^ht to demand of their teachers that the 
information piven them shall be, at least, definite and accurate 
as far a« it Rori," and " whenever there anoears to be a confusion 
about fundamental pnnciples it is the duy of a scientific man to 
endeavour by all means m h^s power to remove it." These arc 
the words of one of the teachers ^ Tam one of the people- -as 
indeed, my name testifiea, Toole [Tuathal) being the Irish 
equivalent of the Latin Publius — and 1 would now, on behaU of 
myself and every brother Publius, assert our above "right" in 
respect of the matter now in hand, and demand the performance 
by the doctors of their corresponding "duty." Now there is 
much '* confusion about the fundamental principles " of physical 
Energy in the minds of the public who care about such things ; 
and it IS principally, though I admit not entirely,* the doctors 
who are to blame for this. Their own ideas on the subject being 
so clear and correct they arc superior to the phraseology they 
use respecting it, and they are not injuriously affected thereby ; 
hut those who are dependent on that phrasr'ology for their 
knowledge are in very different case Let m-, a'* one of the 
latter, po<nt out some of the perplexities under w-hich wc lahuur 
from no fault of our own, and which we sboidd he ^red 
if our teachers would only conde*>cend to u^e then M^irds di^- 
creetly and con 'Ji stent I y. It may be well to premi'iL' fh-il we 
know the definition of physical Energy, which i** — "tite pouir 
or capacity of performing work , " and that we are noi now 
making any confusion between Energy and force. 

The word "potential" has two very different meanin>^s — (i) 
Of, or belonging to, potency or power , (2) Existing in ^osse. or 
in possibility, as opposed to existing tn esse, or in actuality - 
and the expression, "potential Energy," can have no 1 e«<s than 
three references or meanings, which we shall mark with A, B, 
and C, and each meanmg has its own proper inc mvi niences 
independent of the perplexities arising from iheir mutual 
relations 

A . — Potential E,, as meaning " Energy ejnshng in posse " 

The phrase " potential E " is in the first place very gene- 
rally intended to mean E existing in posse, according to one 
proper slj^ificalion of the word " potential " The phrase was 
first usea by Rankine,* and apparently in this sense, he con- 
trasted " potential " and "actual" E This anrithesi^; is still 
very generally implied and sometimes expressed. Clerk Maxwell 
tells us* (the statement being repeated only lut year*) that 
" potential E " " signifies the E which a system has not in actual 
possession, but only has the power to acquire " Wnrmrll says * 
— "It has been aptly called possible or potential E., because it 
represents the power the body has of acquiring actual or kinetic 
£." Many of our doctors use the phrase "potential E." with- 
out explaining it, and of course, unless there be some particular 
reason to the contrary, such must be understood to give it, aa 
one of its significations, at least, the original meaning intended 
by its proposer (or if not they are ^11 ty of a very misleading 
omission, utrum horum mavis acap^ , and ^hii is especially 
undeniable in the case of those who apply the title ' ' actual " to 
the other type of £ Balfour Stewart, though he seems to have 
quietly dropped the name "potential,"^ has really retained the 
idea implied thereby, for he slill habitually calls the other type 
of E., that of motion, "kctual £,," as its distinguishing tLcj& 
Moreover, this idea is involved in other statements, &c,, oF our 
teachers. For instance, we occasionally find language used 
which seemi to imply that potential E. must first emerge as 
Bc'ual £. bcfoio it can produce work, as by Deschanel, * by 
Dunbar Heath,^ and by Balfour Stewart Observe, ala^ the 
expression " E. of actual motion," which is frequently used by 
the last-mentioned doctor, and accepted at least by TaiL " E, 

■ Tmt Evening^ lectu^ doniif meetiiig^ of Bnt Auoc at Glasgow la 
1B76. Naturs, S^t II, 1876. 

a That brother Publius who wrote the article on TyndaH'i “ Heu," in 
BliuikwootTs Mag, December, 1B62, was partly reiponaible for hu own 
conrusion about Eoergy 

3 Fkil Mag , February, i053 He layi i "All coDoeivabla forms of E. 
may be distinguished into two kinds, actual or sensible, and potential or 
Latent " 

4 “Thoofy of Heat,” p gi, 1871 

5 " Matter and Moiion," p. Bi, 1B76. 

s *' Dynamic!,” p iB]. 

7 At least it navw occura m hia " Consenr. pf Energy,” 1B74, tkouRh 
fiequently; in " Elem. Fkyxica," 1B70. 

B “ Nat Phil p 78, edition of 187% 

9 " Ene^,” p 64< " Elem. Physica," pja 104-10& But see p. 36a. 

" Conserv of Energy,” p. ng, and oleKwhare, 

** Unseen Uiuv " fleernMionV n. locv twife. 
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43f actual motion/' aa a disHnguUhing dtle, cannot mean 'any- 
thlnff else than this— that the other E , potential £., is E. of 
about- to- supervene motion, or that it does not perform work 
except through the resulting E. of morion. We do not say that 
these doctors Intended svhat we have mentioned, but theijr words 
unquestionably go to convey that Impression , and what makes 
this BO particularly mischievoufi u that poor Publius is already so 
Biuceplible to that Impression, being prepared for it by the titles 
''potentisr’ and actual'^ £. 

1 should not be at all surprised if some would try to argue 
that ihe phraae ** potential £." need not be taken to mean more 
than simpW this, viz., that the £. so called exists in possibility 
reiatrudy to ihe body or system that may be in question, that its 
potentiality merely implies that it is absent from and acquirable 
ny that b<^y or system, and not that it is altogether out of 
actual existence 


I Now even supposing this to be true, though I have never 
seen any evidence of it, and even if we should grant this to be a 
right usage when the body sss system is followed through the 
history of its changes, it is a wrong usage when, as in a book nr 
chB' ter nn E., Energy ii the subject, when itia the conserved £. 
Itself which is to be followed through its migrations. Why 
should ihia grand conserved £ be stigmatised as merely potential 
when it does not happen to be m a certain mass? Relatively to 
that mass it may be some times potential, but relatively to itself 
it 15 , as we shall see, always actual. 

Dut we cannot concede that ihe potentiality of this mode of £ 
implies merely the above. I believe it is usually intended to 
mean much more , and, at any rate — whatever those who use the 
word may intend — it logically involves much more , and this is 
what poor Publius is chiefly concerued with Now if we con- 
sider the words of Clerk Maxwell quoted above, we shall see 
that in the case of a separate unconi^ected system, such a state- 
ment coming from him cannot possibly mean that the said E, is 
in actual existence outside of the system, and la waiting llirre 
until the syhtem takes possession of it. If it is not m the system 
there is nowhere else where it can be , therefore it is not in 
actual physical exihtence ai all, although connected with existence 
by home incnni eivahle parapbv&ical link. The acquuing uf it is a 
kind of creation of it Curiously enough Siewart and Tait^ 
speak of the “ creation ” and aniuhiiation " of both types 
of £. 

2 Here, th^n, comes our second complamt. £ U " the power 
of performing work therefore potential £. , which is intended 
to be the power of acquiring E , la the power of acquiring the 
power of doing work. £. is already a poientiality ; therefore 
potential £ is a potentiality which, itself, exists only in poten- 
tiality. There is here a double remotion from tangibiluy, winch 
may be gratifying to the metaphysicians, who rejoice the mote 
the bardrr the nuts you give inem to crack ; but pour Publius 
fuids bonnes touches of this sort ralher trying to his molars. 

j. Potential £., in the present sense, being, as we have seen, 
undeniably out of actual physical existence, poor P. does not 
feel that he has gamed muen when he learns that the sum of the 
actual and potential £ s of the universe is a constant quantity — 
for this IB the form in which the grand principle of the conser- 
vation of E. is usually, or at lea^t frequently^ presented to him 
by the doctors. A rigid physicist, who hirmelf believes in 
uothmg but the physical, teaches poor P. something which 
compels him to stand with one foot on the land of physics and 
the other in the sea of metaphysics, in order to reach it all. 
Thu teacher forces poor P, to recognise the metaphysical, while 
he scorns to do so himself. The combination of the two 
characters of conductor and of pure finger-post. In the same 
person puzzles Pabhus a good deab Sometimes, when poor 
PubJim thhiks that he has grasped the principle in the aEmve 
form, it seems to him to turn out only a truism, after all , and 
inde^ no Icsa a man than Sir John Herschel sympathised with 
him in this idea.* 1 am not sure that they are right , they seem 
to Overlook that this potential £., though undeniably out of 
physiGal existence, Is by some tnystenous psraphyncal operation, 
recoverable in Its former quantity. However, P 'and Sir John 
are right, so far, that the doctors will sometimes madyerienUjr 
allow themselves fo present a physical principle of £ , which u 
Very far from Bclf-evident, in a form wbic^ has all the appear- 
ance of a logical truism ; e g. when we ore told that the £ 
exerted is equal to the work performed." P. says I could have 

■ Unseen Univ p il4> 

■ '* Familiar LectuKi,'’p. 469, Set Ranklne’i auiwer to Uerschtl, PhiU 
Magi Fehninry, 1867. 


told you that from'the definition of £., which is " the power of 
performing work." 

4 Potential E being that which is not had in actual poaseuion 
‘ by the body (or system) in question, how can that body be “a 

store of potential E ? ‘ How can the body contain that which 
15 not in It ? The d ictors should explain this However, I am 
gUd to find that my cousin Barney was not so wrong, after all, 
when he complained that Ireland was swarming with absentee 
landlords. 

5 But to pass now from d fosterion objections to the phrase 
'‘potential £." in the present sense. This potential £. is so 
called to dijtin§insh it from actual £. so called, and yet it Is just 
as immediately and directly efficient m performing its work as 
actual £. itself, and, therefore, as truly actual as any E can be. 
When a certain quantity of potential E is followed by its 
equivalent actual E , what is the actual E of the body but the 
direct work cA the poicnlial E. done against the inertia of the 
body? It IS from the doctors themselves, of course, that I learn 
this. And yet it is very curious to observe how often they shrink 
from directly stating this, and how ingeniously they will avoid it 
(one doctor actually denies it). They will sometimes tell you 
that the potential E is “ transformed " into the subsequent 
actual £ and v v. Sometimes, when they feel that this evasive 
euphemism is unsuitable to their immediate purpose, they will 
use what I, with the utmost deference as well as difference, hold 
to be the proper word, vir , “ transfer" , but having made this 
concession they refuse to procceil further, and shirk telling us 
from what or to what the transference is made (more of thia 
prrsemly). As we have said the kinetic E of the moving body 
Is the direct work of the equivalent potential £. that preceded 
it , and if the work be, as it is, actual, the £. must be so too , 
as long as we remain in the realm of physics. 

But more than this , the potential £ of a mass, as it u ex- 
pressed, can do other direct work than that of producing actual 
£ in the mass concerned. Take the case of a clock weight, 
which 19 so often adduced, though never, as far as 1 know, for 
the purpose of illustrating its own proper lesson. When wound 
up It has, as we are told, potential £ ; but in its descent, while 
working the clock, it never ac(|uircs more than the indefinitely 
small quantity uf actual E. which is due to its excessively slow 
motion ; and this actual £ is doing no work during the descent, 
since the veJoCTty of descent is uniform The only work that 
this actual £ performs is to produce on infinitesimal amount of 
heat at ihc insiaiit of the weight’s reaching the lowest point of 
Its descent ; that is to say, when the clock has stopped. This 
IS only one inKlnnce of a whole class of cases m which, as it is 
I expressed, a mass does work by means uf Us potential £. which 
exists only in posBibility, wiihout ever having any actual E 
which it can apply to that work 1 Moreover there are coses 
outside of molar phy<<ics in which it is not yet known, for certain, 
whether the £ present is conventionally acmai or potential , and 
yet, in either case, the work is done immediately and directly , 
and therefure the E Is truly sciual whether conventionally so or 
not Therefore ** potential E ," in the present sense, is a wrong 
title for thiii or an^ mode of £., and this being bO, " actual £/’ 
as the distinguishing title of the other £., is wrong too ; since 
both are actual. 

6 There are a very few of our doctors who use the name 
" potential £ " with another reference solely, and who, as it 
would appear, designedly abstain from giving it the meaning of 
" E. existing in posse^* probably on account of some of the in- 
conveniences we have mentioned ; and yet they will use epithets 
which at least tend somewhat m the same direction. They speak 
of it as being *‘ £. of repose " ' (meaning of course reposing £ ), 
as being "of a quiet nature,’** “dormant,"* “quiescent,"* 
“tranquil,"^ and “passive ’’ hi opposition to the other 
type of E , which they correspondingly call “ active ” * and 
“living " ^ Now poor Publius is strongly inclined to think that 
if he had spoken thus they would have said that he had not yet 
got hold of the precise scientific meaning of E. It seems to him, 
though he trembles to say it, that although In popular usage the 
phrases, “quiet,** “ dormant, "^c., and " active energy *’ may do 
very well, and convey a correct meaning, viz., that intended by the 

' Thom^nn E\nd T^it (Nat Phil, p 17B) yirtunlly say this, but with 
fchsm pot E, does^not mean B existing lii poiiibiltty So they are ail right 
in doina bo. 

A BoflDur Stewart " Com. of E , ' pp ay, 143 9 Op cii.j p. 13. 

^ Siewart and Taft, " Un^ Univ p. 109, also Tait'fi * Glasgow iJect,** 

* Op de 111. Do , p 147 t Tail, " Glasgow i^tuie 

9 “Unn Univ/'p iii. Tail, "Glaag Lcct," and Tyndall, "Heat," 
end edition, pi 140. 9 Stewart, ' Cons, of E p< 07, 
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ftpetker, yet that phyiical E., according to ita definition, is not 
capable of having inch epuheU applied to except in sen sea 
which are not lotendcd by ihnse doctors. Active £ would not 
be £. or '‘the pawtr of performing work,” it would be laiher 
the performing of that work, ** Aciive being thus mcorrcLt, 
its above antiihetics, or approximate antithetica, are incongruous 
eapressioniii or else have meanings differeut from what is in- 
tended. If '* reposing,’* "dormant,” “quiescent” E. have any 
meaning, it is that of ^'nnavailoble E.” If “ ^iet ” and “ tran- 
quil” £. have any meaning, it is that of £, spending itself 
slowly and equably. Poor P. thinks that the expression, "pas- 
sive £.,” would sound very like a bull, whether used in a tap- 
room or in a lecture theatre He darc 4 nnt entertain the 
suspicion that thciie expressions had their oiigm in a momentary, 
latent, unconscious contusion between kintiic £ and action in 
the minds of the writers ; but be knows that ihey are eminently 
calculated to cause a chronic intenlionBl muddling of them both 
together in his own brain-pan. 

Dublin \flo be cont\niud'\ X. 

On the Supposed Action of Light on Combustion 

Thk results obtained in the experiments mentioned by M C. 
Tomlmson are to be attributed to the elevation of temperature 
of the candles exposed to solar light and heat 

The influence of light on combusiion has been mistaken fur 
the action of heat, which, m this ins'ance, seems to have accele- 
rated combustion, and in other instances retards it by increaiting 
the heat of the air and diminishing the draft. That is wliy 
the sun shining over chimney pots is said 10 cause smoke , it 
diminishes the ascensional speed of the air through ihe pipe 

Jersey, September 2 G. Savary 

[On refernog to Mr. Tomlinson’s p£.per we find that out of 
four trials, with a number of candles to each, there was a greater 
copbumption of material in the first and fourth trials in the light 
than m the dark , and in the second and third trials the con- 
sumption was greater in the dark than in the light , but in any 
case the difference was so small, amounting only to from two to 
«even grains per hour, that it may fairly be referred to accidental 
circumstances, such as differences in temperature, in currents of 
air, and in the composition and matter of the candles. Some of 
the trials were made in the difi'used light of day, and in all the 
trials the differences in temperature between the daik and the 
light spaces were but small. — E d ] 


OUR ASTRONOMICAL COLUMN 


Th£ Satellites of Mars — The following ephemeris 
of the outer satellite is deduced from the elements given 
in this column last week, except that the daily motion is 
corrected to 285° by observations to Sept 16 — 
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For the inner satellite the following elements may be 
taken as representing closely the Washington measures, 
August 17-20 : — 

Passage of Ascending Node, August 17 B9788 G.M.T. 


Lopptude of node .. 
laclmotloB of orbit 
Period of revolution 



radius of Dibit at mean distance of 
ari from the bud 


82 48 
25 24 

0*31841 days. 
0*9286 



The outer satellite has been observed on several nights 
by A. A. Common, Esq., of Ealing, wiih an iB-lnch silvcr- 
on-glass reflector. On the 15th and i6th lost, excellent 
measures were made wah this instrument, by means of 
which the period of revolution was corrected before calcu- 
lating the above ephemeris. Mr. Common has stated to 
the writer that the saielhie is ruddy, even more deeply- 
coloured than the body of the pUncL It has also been 
observed on several occasions by M M Henry at the 
Observatory of Pans. 

Employing Kaiser’s value of the mean diameter of Mars 
at distance unity (9" 472) it results that ihe innej satelbie 
IS distant from the centre of the primary 2*730 and the 
outer one 6 S46 semi-diameters As seen ^om the inner 
satcUiLe the globe of Mars will subtend an angle of 40^, 
and as seen from the outer satellite, one of about 16°. 
The orbital motions per minute are respectively seventy- 
nine n.iles and fifty miles Our own moon has a mean 
orbital velocity of thirty-eight miles per minute. 

The Satellite of Neptune— T he subjoined ephe- 
mens is derived from Prof. Newcomb’s tables — 
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The motion of this satellite is retrograde both with 
reference to the equator and to the ecliptic, and thus ic 
presents the most decided case of retrograde motion m 
the planetary system ; the motion of the satellites of 
Uranus, though retrograde upon the ecliptic, is direct 
upon the equator. For 1877 we have for the satellite of 
Neptune, from Prof Newcomb’s investigation — 

For Etiuaior, For E(.lipttc 

Node . i&j 3 I&4 33 

Incliaaiiuii 121 42 145 13 

Adopting the mean of Mr. Lassell’s and Mr. Marth’s 
measures of the diameter of Neptune, taken at Malta in 
1864-65, as the most reliable value hitherto published, we 
find that Prof, Newcomb’s mean angular distance of the 
satellite from Neptune corresponds to a true distance of 
14*552 semi-diameters of the primary (or about 219,000 
miles), which will therefore present an angular diameter 
of rather less than 8° as viewed from the satellite. The 
period of revolution being 5 8769 days, the mean orbital 
velocity of the satellite is 163 miles per minute. 

The Binary flCENTAUUi.—Mr Gill has found time to 
measure this fine star with Lord Lindsay's heliometer at 
his present station, Mars Bay, Ascension, on four nights 
between July 22 and August 5. The distance of the 
components was then little over two seconds, the bright 
star preceding. The measures are evidently difficult from 
the magnitude and closeness of the stars, the separate 
night’s results diffeiing by more than 10° ; but Mr. Gill 
will doubtless establish an important epoch, and we may 
hope at the end of the year 10 have something like 
reliable elements of this the mo±t interetiing of ail the 
revolving double stars. 

Meteoric Astronomy.— The second pait of tl^e 
publications of the Royal Observatory at Munster hhs 
appeared, and is entitled, “ Hesultatc der in den 43 Jahien 
1833-1875 angestellteii ScernBchnuppen-Beobachcungen, 
von Or. EduardrHeis/’ It was close upon completion at 
the lime hf Dr. Hels^ decease on June 30, the revision of 
the final 'sheets having l^een underiahen by one of liis 
pupils. The work contains the times of occurreuce and 
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the points of first a.nd last appearance of some i3|Ocx) 
meteors observed by Heis and the various colleagues who 
assisted him from time to time, followed by partial dis- 
cussion of the results and catalogues of radiant points. 
A fuller account of this valuable publication must be 
reserved for a future note The first number of this 
senes contains Heis’s long continued observations on the 
zodiacal light. 

A New Comet. — M. Coggia, of the Observatory at 
Marseilles, discovered a faint comet on September 14. 
Its position at i4h. 38m. 8s. mean time at Mdrseilles, 
was in R A. 8h 32m. 31s,; N P D , 41° 45 ' 59." Daily 
motion in R.A. — 45 seconds, in N.P D minutes. 

The comet has a central condensation, with trace of a tail. 


CHEMICAL NOTES 

Action of Organic Substances increasing the 
Sensihveness of certain Silver Salts —Mr. M. C. 
Lea, ol Philadelphia, has criticised, in a short paper, the 
theory brought forward by Poitevin and Vogel, that 
increased sensitiveness was imparted to the halogen com- 
pounds of silver by certain organic substances in virtue 
of their afifinity for hydrogen From experiments he has 
made he is led to the conclusion that these organic sub- 
stances do not form substitution products as might be 
expected if they possessed an affinity for hydrogen, but 
that they all act as reducing agents. The natural view, 
therefore, of their action which Lea deduces is that the 
affinity of the organic substance for oxygen assists that of 
halogen for hydrogen, and, under the influence of light, a 
molecule of water becomes decomposed. That, in the 
case of tannin and silver iodide for instance, the tannin is 
oxidised, the iodine converted intohydnodic acid, and the 
silver salt more or less reduced According to this theory 
traces of free acid would be found instead of the iodine 
subslUulion product. His experiments have confirmed 
ihis supposition, and he concludes, therefore, that the 
increase of sensitiveness produced by organic substances 
lakes place in virtue of their affinity lor oxygen promoting 
the decomposition of water by the halogen employed. 

Heat of Combustion of Oxygen and Hydrogen 
IN Closed Vessels. — In a recent number of the Journal 
of the German Chemical Society there are some experi- 
ments on the above subject communicated by Than. 
He has modified Bunsen's ice calorimeter, so as to make it 
available for heat determinations in chemical action, and 
by this means he has obtained accurate results of the 
heat of combustion of electrolytic gases in closed vessels. 
The terms " heat of combustion," or " total difierence of 
energy/' are used bv Than to express the quantity of 
actual energy evolved when the combining gas, in the case 
of oxygen and hydrogen at 0“ and 760 mm., is completely 
convened in a closed vessel into water. Taking the 
atom of hydrogen as unity he finds that a gramme of 
hydrogen uniting wiih the requisite quantity of oxygen in 
a closed vessel to form water, produces 33*982 units of 
heat, which number agrees closely with that found by 
Andrews, viz , 33,970 

On Vapour Volumes in Relation to Avogadros 
Law, — In the same journal {Ber. chem Gfs , jl) there is a 
paper by Troost, detailing experiments made to determine 
the accuracy of Avogadro's theory that equal volumes 
of substances in the state of vapour contained the same 
number of molecules," r.^., that the volume of the mole- 
cule of hydrogen being called 2, the volume of all other 
molecules must also be 2 ; instead of as happens in cer- 
tain cases, apparently 4, 6, or 8. The method of experi- 
ment adopted was to introduce into the vapour of chloral 
hydrate a salt containing water having a dissodatlon- 
tensioii nearly equal to that of chloraf hydrate ; if the 
cblural hydrate vapour undergoes dissociation, and con- 
IHstl of equal volumes of chloral and aqueous vapoon, 
then tht vapour volume will remain constant out If 
chkral hydrate is volatile as such, Its vapour will be fm 


from water, and on introducing the salt -it will give up 
water, and the volume of vapour will increase till the 
dissociation-tension is reached. The salt used was potas- 
sium oxalate, containing one molecule of water, Troost 
has found that the volume increases on the addition of 
the oxalate, leading him therefore to the conclusion 
that chloral hydrate undergoes volatilisation without 
decomposition. 

Chemical Constituhon of the Minerals 
Hatchetolite and Samarskite, from North 
Carolina. — Mr. O. D. Allen has lately had an oppor- 
tunity of making some further experiments on the above 
minerals lately described by Mr J. L Smith, and of which 
a short note was given some time ago m Nature His 
analytical results confirm those of Mr. Smith, and from 
these he deduces a ratio among the elements closely 
II y 

corresponding to that of R2R32HBO, or 

RaR^O; + 2R RgOfl -|- 4HjO, 

II 

when R represents one atom of a bivalent radical, or two 

V 

of sodium, and R, tantalum or columbium. The investi- 
gations of Rammelsberg point to the conclusion that 
three columbates (having columbium replaced by tantalum; 

fi II ri 

occur in minerals, viz., RCbjO^, RjCbgO;, and RjChgO,, 
which, singly or combined with each other, cunsLituie 
mineral species. Mr. Allen regards hatchetolite as com- 
posed of the first two, with a small quantity of normal 
titanate. He also thinks that it may have resulted from 
the alteration of a mineral possessing etkseniially the 
same composition as pyrochlorejby hydration, and removal 
of alkaline fluorides. From his analysis of samarskite a 
ratio IS obtained closely approximating to that required 

11 V II V 

by the formula R^R^O; + RgRi^S' this it would 

appear that samarskite closely resembles fergusonice in 
chemical constitution, the formula of that latter body, 
deduced by Rammelsberg, being R3(Cb, Ta)20y 
On a New Class of Bodies iermed Platoiod- 
HITrites — Nilson has lately described in the Ber. Berl 
chem. Ges. x., a series of bodies to which be has assigned 
the above name, and which he prepares by acting on 
potassium or barium platmonitrite with an alcoholic solu- 
tion of iodine. Aldehyde is evolved on heating the 
mixture, which Utter, originally brown, becomes of an 
amber colour. The platoiodnitrite is deposited in crys- 
tals. He has prepared the potassium salt in four-sided 
amber prisms, and assigns to it the formula K2N204lgPc 
(HgO)! He represents the reaction by the following 
equation — 

-h I* + (CjHeO),- K.N, 04 l,Pt + C,H 40 + 

(C2HsON0)2-|-2CH20). 

He describes aUo a new acid obtained by decomposing 
barium platinoniinte with sulphuric acid and evaporating 
in vacuo. The first product consisted of an acid corre- 
sponding to the platotetranitrosylic acid of Lang, but on 
evaporating the solution to dryness, after removal of the 
first crysc^s, a permanent residue of a brownish-green 
colour remained^ which, after drying over sulphunc acid, 
gave on analysis the following composition ; H4(NOg)4 
PtgO . aCHgO). The author calls this triplato-octinurosylic 
acid. 

A New Acid.— At the last meeting of the Nieder- 
rheiniBChe Gesellschaft fiir Natur und Heiikunde of Bonn 
Prof. Mohr announced the discovery of a new acid of 
phosphorus and oxygen, by Herr Th, Salzer, of Worms. 
The new acid stands between phosphorous acid and 
phosphoric acid, and consists, according to old notation, 
of one atom of phosphorus and four atoms of oxygen. It 
has been named hypophosphonc acid. It forms a rather 
insoluble soda salt. Herr Salier found that the ^ aeide 
phosphaiique desenbed by Pelletier consists of a mixture 
of phosphorous and hypophosphorlc acids. 
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REMARKABLE PLANTS 
IV.— The Blue Gum Thee {Eucalyptus globulus^ 
Labil.). 

S O mach attention has been directed during' the Ust 
few years to thevanoua remarkable virtues attributed 
to this tree, that an exaggerated idea of its value may 
exist in many minds. Sufficient has, however, been 
establuhed on irrefragable authority to justify a brief 
account, in this series of papers, of the known proper- 
ties and qualities of tlie Eucalyptus We rely for a con- 
siderable proportion of our facts on a lecture delivered 
before the Royal Botanic Society of London in 1S74, by 
Prof. Bentley, and on the account of the tree in Bentley 
and Trimen's ** Medicinal Plants," part 15, our illus- 
tration being also, to a considerable extent, copied from 
that in the latter work. 

The genus Eucalyptus is a large one, numbering about 
150 species, and belongs to the natural order Myttaceae, 


distinguished by the number of trees and shrubs included 
in it which yield aromatic properties. The species are 
all, with a few doubtful exceptions, natives of Australia or 
Tasmania, and are known in the Colonies as gum-trees" 
and slnngy-bark trees." They are all evergreen trees, 
several of them of enormous height. The one we are 
describing, a native of Tasmania and temperate Australia, 
IS perhaps the most gigantic of them all, not unfrequencly 
attaining a height of upwards of 300 feet. 

The leaves vary remarkably according to the age of the 
plant ; when it is young they are large, sessile, and oppo- 
site, of a bluibh glaucous- whits colour, and placed at 
right-angles to the branches on which they grow, while 
on older plants they are much narrower (as shown in the 
drawing), alternate, bluish green, and, by a twisting of the 
petiole, appear as if plac^ obliquely, or in the same 
plane as ihe branches, with their flat surfaces lateral. Th t 
flowers are large and not very unlike those of the myrtle, 
with a very large number of stamens, but differing in the 



Euci%!yptHt fflobulut (Blue Oum Tree) Drench wjih tlowen ud older leei ea (reduced] 


absence of a corolla, the limb of the calyx becoming 
detached when the flower opens in the form of a lid or 
" operculum." 

The rapidity of the growth of this tree is one of its 
most remarkable and valuable features. Although not 
introduced into this country till the year 1856, and not 
peifectly hardy here, except perhaps in the extreme 
south-west, trees of a considerable sue are not unfre- 
qiiently seen. A specimen only two years old has flowered 
this year in the kconomic House at the Regent's Park 
Botanic Gardens. In its native country it is stated that in a 
grove planted only sixteen years, the average height of 
the trees is seventy- two feet, and the girth of the stems 
sla feet ; while a tree ten years old presents the develop- 
ment of a well>gTown oak of a century. In fifty years 
they are said to attain a height of from 160 to 20Q feet, 
and the trunk a circumference of from 50 to 60 feet 
at the base. Even where the Eucalyptus is not indi- 
genouSp well-authenticated instances of a ^ tUpidiCy of 
growth almost equidJIng this are on record la favourable 


climates, Mr. Thomas Hanbury states that near Mentone 
a seedling planted in March, 1B69, was then three feet 
high 3 in 1874 it bad reached fony-cight feet, and the 
circumference of the trunk was three feet at three feet above 
the ground. In Aliena the growth is no less astonish- 
ingly rapid. The gigantic size of the trunk is combined 
with a peculiarity of growth which greatly adds to the 
value of the timber. It rarely sends out a branch till the 
stem is 100 feet high, and Prof. Bentley States that 
planks have freqdeoily been cut 160 feet long| twenty 
inches broad, and six inches thick. The timber is stated 
to be at the same time remarkable for its hardness and 
durability. 

This rapid growth renders the Eucalyptus an Invalu- 
able tree for planting m countries where deforesting has 
been carried to so great an extent as to prejndicially 
dinanish the rainfall ; and it has now been more or less suc- 
cessfully cttltK^ed for this purpose in fiance, Spain, Por- 
tugal, Gteece, Italy, Corslc^ Algeria. Egypt, Sl Helena,^ 
PaJestine, the uplands of Indikp Natslp other parts of 
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South Africa, Cuba, and various parte of North and South 
America. It has already been stated that it is not hardy 
in this country, a temperature below the freezmi^ point — 
or even in some cases a little above it — appearing to kill 
It. Another useful quality of the tree is that, in conse- 
quence of its deciduous bark, it is not attacktd by para- 
sites. Baron von Mueller, the director of the Botanic 
Gardens at Melbourne, states that the ashes of the wood 
of this and of other species of Eucalyptus contain a very 
large proportion of potash, in some cases as much as 
twenty-one per cent. 

The medicinal properties of the Eucalyptus globulus 
are due to the presence, so common m trees and shrubs 
belon|.ring to the Myrtacex, of a volatile oil, in various 
parts of the plant, but especially in the mature leaves. 
This oil may readily be obtained by distillation with 
water, is of a yellow colour when freshly distilled, and 
resinihes by exposure to the air. Its principal constituent 
w'as found by C'oe^ to be a colourless liquid boiling at 
347° F., which 1 e regarded as analogous to camphor, and 
to which he gave the name Eucalyptol ; more recent 
investigations have shown this to be a mixture of two 
substances, a Lcrpenc and a cymol, the essential oil con- 
taining other substances in addition to these. Older 
statements that the leaves ai Eucalyptus contain, besides 
this essential oil, qumia or some other of the well-known 
cinchona alkaloids, have been shown, by the researches of 
Broughton, to be altogether without foundation. 

The value of the leaves as a febrifuge, especially in 
cases of intermittent fever, has been attested by many 
medical practitioners, English, Italian, and Fiench ; and 
in Australia the haves have long had a popular reputation 
in the treatment of fevers. They are best administered 
in the form of an alcoholic tincture, which is also useful 
as a stimulant and antispasmodic. As an external dressing 
/or wounds it is stated by M. Gimbeit that the balsamic 
nature of the leaves not only has a curative effect, but 
removes all the unpleasant odour. The oil is also used 
as a disinfectant and antiseptic. 

But the point to which the most interest attaches in 
connection with the Eucalyptus is its alleged anti-malarial 
propel ties, m consequence of which it has been called the 

fever- destroying tree." On this subject Prof. Bentley 
says that '*the evidence that has been adduced from 
Australia, the native country of the tree, and from all 
pans of the world where it has been introduced, and 
which are favourable to ua growth, in testimony of its 
anti-malanal properties, is so strong that, allowing for 
exaggeration in some cases, it can scarcely be doubted 
that this tree does produce a most beneficial effect by 
destroying the fever-producing miasm of marshy districts , 
and that it should consequently be introduced into all 
countries and districts where the climatic inducncci are 
favourable for its development, and where such miasmatic 
emanapons are to be found." Special interest attaches 
to the introduction of the blue gum tree into Italy for this 
purpoie, and it is confidently hoped that by its means the 
problem may at length be solved of destroying the 
noxious malaria which has in recent times rendered the 
level country round Rome so unhealthy in the summer 
season. The chief difficulty is wiih the occasional frosts 
to which Northern llaly is subject. Of a large number of 
trees planted at one tunc by the Roman Railway 
Comply along the line from Rome to Naples, only 
ttuibC in the neighbourhood of Naples survived the first 
winter. It is possible, however, that if they became 
estabUsbed through a succession of mild winters, and 
attained a good sue, they might then be able to resist 
aUeht fros.B. 

The mode in which the trees thus act in influencing the 
cltmate 11 open to somewhat more controversy. The 
pMiUr idea is that the efficient cause is the odorous and 
p iih pptlc cm^Datioiu from the leaves. It is quite likely 
that §000 ieduence is exerted in ibis way, but it seems 


most probable that the chief effect prodjced Is by the 
action of the roots on the soiL This function of trees is 
often greatly overlooked. The effect of the planting of 
forests in decreasing the rainfall is frequently erroneously 
stated to be due to the attractive force of the trees on the 
moisture in the air, similar to that exerted by a range of 
mountains ; but it is difficult to conceive that the small 
mass of the entire foliage of a forest can exert any 
appreciable influence in this direciion. The mode in 
which trees mainly act is by their roots arrcsiing the 
rainfall, which would otherwise escape by the natural 
drainage of the country ; the combined forces of capil- 
larity, osmose, and transpiration then cause the ascent 
through the tissues of the tree of the water thus arrested, 
and the larger portion is eventually given off into the air 
through the stomata of the leaves. In this way a forest 
tree w 11 in a very short time give off into the air 
Its own weight in water, which must eventually con- 
dense, and be again deposited as ram or dew. It 
is quite possible, however, that the effect of the planting 
of trees may be apparently the reverse of this in 
swampy countries where there is no natural drainage. 
The water then accumulates in the soil , and, if the 
country is bare of timber-trees and the bun powerful, a 
rapid decomposition lakes place of the herbaceous vegeta- 
tion, with the consequent emanation of malarial vapours. 
The effect of the planting of trees under such conditions 
will be lo supply artihcial drainage ; the accumulation of 
water in the soil and the consequent noxious effluvia will 
be diminished and finally prevented, and the atmosphere 
will be rendered, if not drier, at all events more whole- 
some This is the mode in which it is hoped that the 
malarial fevers of the Campagna may ultimately Buccamb 
to the influence of the Eucalyptus, In no quarter of the 
world have the beneficial effects of the planting of this 
tree been more distinctly seen than in Algeria, where it 
has been earned on 10 a considerable extent for some 
years, mainly through the exertions of private individuals, 
French and English, aided by the Government. All the 
good things that have been said about it are there found 
to have been realised. A. W. B. 


MANTEGAZZA ON THE RELA TI VE LENG THE 
OF THE INDEX AND RING'' FINGERS 

T he curious and suggestive researches made about two 
years ago by Prof. Ecker, of Freiburg University, in 
the Breisgau, into the comparative lengths of the index 
and ring fingers, the results of which were embodied in 
an article contributed to this journal (voL xiii. p. 8], 
cnuiled, A new Palmistry,^ have, m the meantime, 
bten further followed out by Prof. Mantegazza, of 
Florence.^ 

With the aid of another observer the Florentine pro- 
fessor has made several hundred observations, almost all 
upon Italians, the subjects being for the most part 
Romans, Tuscans, and natives 0/ Lombardy. The rasults 
are classified in the following table — 


Out or two hendi the irdex loDgu 
than the " nng" finger. 

Out of two haiv*B the index the 
Bhorier. 

Men 

27 

Men 


309 

Women 

... 64 

Women 



194 

Total 

91 

Totni 

. . 

.. 503 

Men 

: 6-7 : 100 

Men 

.. 76'67 ; 

100 

Women 

. ao 71 : 100 

Women 

62 78 : 

100 

Total 

: i2 ';7 : loo 

Total : 

70-65 ; 

100 


■ ** 2^Ub Lunghcen ralsilva dsU’ Indioa e dell* Aotobn dcUa Msio 
umeiw. Nou del P re S a ua Peolp Mfcwngwiin " ArckivU ptr V Antrim- 
t ia VOL vu, p. ig. fuenvi 1877. 
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In one band the index loiwer. In 
the other shorter or = ' ring " 
finger. 

, Index of Mine leneth as '‘ring** 
finger in both hands. 

Men . . 


57 

Men 

10 

Women . . 


.. 4S 

Women 

6 

ToUl 

. 

102 

Total 

16 

Men 

: i4‘i4 

100 

Men 2 '48 ' 

100 

Women 

14 56 

100 

Women i 94 . 

100 

Total 

. 1432 

. 100 

Tolal ■ 2'25 

100 


The following instances of this carattere osciUante 
[schwanhender character^ Ecker) of the human hand 
are taken from what the professor terms "our feminine 
Olympus " 

1. A pretty Piedmontese girl, with the most lovely 
hands. In both the index longest 

2. A Jewess of Modena, very lovely, and with beautiful 
hands. Index much shorter than "ring" finger on both 
sides. 

3. A handsome lady of Imola, with pretty hands 
The index a htlle shorter than the "ring” finger. 

4. A Tuscan lady with a most lovely hand. Index the 
longest of the two digits in que^non. 

5 A lady of Rimini, with a lovely and very small hand 
Index longer on both right and left sides 

6 A Neapolitan lady with a wonderful face and figure, 
and with handsome but large hands. Index shorter than 
the “ring” finger on both sides. 

7. A Ferrarese lady, pretty, and with a hand of rare 
beauty. Index the shortest m each hand. 

8 The prettiest lady in Meldola, wuh lovely hands. 
Index the longer on both sides. 

9. A lady with the most lovely face and figure and with 
beautiful hands. Index the shortest in both hands. 

10. A Jewess of Livorna, handsome, and with the most 
lovely hands. The right index the longer, the left the 
shelter. 

11. A lady of Cremona, with a wonderful face and 
figure, and with large but beautiful hands. Index longest 
On both sides 

12 A Venetian lady, very beautiful, and with “ divine " 
hands. Index slightly longer on both sides. 

Prof. Maniegazza considers that his observations 
partly confirm and in part check the conclusions of his 
German colleague. To the examples taken by Prof. 
Ecker from the domain of art, the former adds the follow- 
ing inieresiing passage from Prof. Casanova (" Mdmoires 
de Casanova,” tome vi.^ p. 253 , Bruxelles, 1871), relative j 
to an argument between this author and the celebrated 
painter Rafaele Mengs, on the subject of the two digits in 
question . — 

" I remember that one day I took the liberty, in the 
course of viewing his pictures, of calling his attention to 
the fact that the hand of a certain hguie seemed out of 
drawing. In fact the fourth finger was shorter than the 
second. 

" ‘ A pretty observation,' he replied ; ' look at my hand,', 
and he held it out. 

“ ' See mine/ I answeted, ‘ 1 am convinced U docs not 
differ from that of other sons of Adam. 

“ ' From whom, then, would you have me descend?' he 
replied, 

** * Ma foi ! ' 1 said, after examining his right hand^ ' I 
do not know to what species to refer you, but you cectamiy 
don't belong to mine.' 

“ ' Then your species is not a^human one, for the form 
of the hand of man and woman is just like that.' 

“ ' I bet you a hundred pistoles that you are ndftaken/ 
■aid T. ^ - 

Furious at my contradiction, he throws aside pafette 


and brush, rings for his servants, and makes them all 
show their hands. His rage wai great when he dis- 
covered that in all of them the ring finger was longer 
than the index Feeling however, the absurdity of his 
conduct, he ended the scene by the following mn ^: — 

" ‘ I am delighted, at any rate to be, to a certain point, 
uniG|ue of my kind.'" 

Sig. Paolo Lioy — evidently a trustworthy observer — 
having been asked by Profi Maniegazza to direct his 
attention to the subject in question, returned the following 
answer — " I have examined about two hundred indi- 
viduals but It IS remarkable that only in mtm and in 
the left hand have 1 seen the index longer than the 
ring finger In all the rest, and in both sexes, the ring 
finger is always the longest, and, with the exception of 
nine persons, in whom it is but a little longer, it is gene- 
rally much so ; m this, loo, in hands fairly beautiful — *in 
maninc assai belle.’ It is, therefore, remarkable that, as 
far as I have been able to see, painters .and sculptors give 
the index the greater length. This I have noticed in all 
the designs of C.inova, the most painstaking and puiest 
idealiscr of beauty ; as f have been able to verify in cer- 
tain figures of Titian and Ary Srheffer.” Sig. Lioy, thus 
confirms, ns Prof, Mantegazza remarks, the observations 
of Dr. Ecker 

With regard to the transmission from parent to offspring 
of the peculiarity of the hand which forms the subject 
of this article, Prof. Maniegazza states that in many 
cases he has been enabled to verify the heredity of 
these characters in certain families in which the father 
and mother differed as to the relative lengths of the two 
fingers in question , the children exhibiting the digital 
proportions of that parent to which they bore the greatest 
resemblance 

This interesting paper concludes with the following 
rcm.irks — “ If, however, 1 have been mistaken in the 
intcrpietation of the asthetic value of the Eckenan cha- 
racter ('del caraitere eckeriano it would be difficult 
to find a judge more imparti-U than myself, in that 
nature has given me a left hand wuh an index almost 
as long as the ring finger, and a right hand with the 
index shorter than the ring digit But if artists wish to 
deduce a practical lesson from this very brief dissertation^ 
I would advise them to give to the more perfect creations 
of their tool or pencil an index somewhat longer than 
the ring finger, without, however, wishing to deny to 
human nature the liberty of making very beautiful hands 
with a ' ring ' finger longer than the index " 

J. C. Galton 


NOTES 

Fniprn pARlATf'RK, Director of the Museo di Fislca 6 
Stona Naturali, at hlorcnof, and of the Botanic Gardens, died 
suddenly, of a fit, on Sunday, September 9 He elaborated the 
Gnetaceie and Comfene, for the sixteenth volume of De Can- 
dolle's " Prodromus/’ and was anthorof a partly completed work 
on the Italian flora. 

We regret to announce the death of Prof, Jacob Noggerath, 
lecturer on Mineralogy ^nt Bonn University, who died at the 
advanced age of 90 years, ijn Thursday last the 13th instant. 

Sir Joseth Hooker and Prof. Asa Gray, who, as out 
readers know, nre accompanying Dr. Hayden on a Rcientific tour 
in Western America, had, the Amenean Afatumhsi states, Cdl- 
lectcd, previous to August I, nearly 400 species of rare plants, 
being thus enabled to study critically in their native habitats the 
species the^ had daring past years described from dried speci- 
mens brought in by expeditions. Both Sir J, Hooker and Prof. 
Gray will prepare reports on the botany of the for the 
Eleventh Report of Hayden's Survey. 
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Mb. R. S. Nbwat.l, F.R.S , telegnphing to the T^mes, from I The days of meetliig of the third annoAl conference of the 


the Obscrratoryp GateaheAd, last Thursday night, states that on 
August 23, during the total eclipse of the moon, he observed 
that Mars is surrounded by a whitish envelope, the diameter 
being about twenty times that of the planet He saw It again 
on September 7, and again last night distinctly. It has a well- 
defined edge, and is densest nearest to Mara. Small stars were 
seen though it. It Is easily visible, Mr. Newall states, m the 
61 J -inch finder. 

The regular proceedings of the Iron and Steel Institute com- 
menced at Newcastle on Tuesday. According to the report of 
the secretary the effective strength of the Institute is now close 
on 1,000 members After a discussion on two papers read at 
the last London meeting Mr, Lowthian Bell, M.P. , read a paper 
on the separabon of carbon, silicon, sulphur, or phosphorus in 
the lefimng and puddling furnace and In the Befisemer con- 
version. The afternoon was devoted to visits and excursions, as 
we announced last week. 

Herr Bruijn’s lost expedition to New Guinea, which started 
from Temate in January last, returned to that island on June 
1 5, having accomplished good results. Examples of both sexes 
of the wonderful new monotreme, Tac/iy^/ossus bruijmi, were 
obtained in the mountains on the north coast of New Guinea at an 
elevation of about 3,500 feeL The expedition was commanded 
by M. Leon Laglaizc, a young French naturalist, who, with the 
rich collections he has made, is expected to return to Paris by 
the next French mail. 

Mr. a Boucari), the well-known naturalist and collector, 
has just returned from a successful expedition to Costa Rica, 
where he passed some four months at the commencement of the 
year Mr Boucard has formed a good senes of Costa Rican 
birds, compnsing examples of about 200 species. Amongst 
these are several new to science, Mr Boucard has also 
obtained the female of the rare and little known Cotinginc bird 
desenbed a short lime ago by Mr. Sal via as Carpadfctes nitidust 

Letters have been received from Mr Everard F im Thurm, 
annouDcicg hu safe arrival at Georgetown, British Guiana, where 
he has accepted an appointment os Curator of the British 
Guiana Miueum. Mr im Thurm will shortly proceed upon an 
expedition into the interior of the Colony to obtain specimens 
for Lhe collection under his charge. 

We have received the Daily Programme of the meet- 
ing of the Amencan Association at Nashville Judging 
from the number of members registered and elected the 
attendance must have been large, considering the almost 
tropical heat that prevailed. Eighty-seven papers were entered 
for reading, all of them on points of scientific Importance 
Prof. Newcomb gave an evening lecture on the two im. 
portant astronomical discovenes recently made in America, 
VIZ., that of oxygen in the sun by Prof. Draper, and that 
of the satellites of Mars by Prof. Hall, Prof. Plckenng, 
vice-president and president of Section A, was unable to be 
present, but on address by him was read, in favour of the endow- 
ment of research He described what he thought would be a 
suitable building and arrangements for a physical laboratory. 
Prof. Pickering gave elaborate details of his project, and pointed 
out the numerous advantages that might be expected to result 
when those facilities were afforded to investigators. The plan 
includes Lhe appointment of a presiding officer and a staff of 
assistants From the reports in the local paper, the Daily 
Arntrican, the meeting as a whole seems to have been well 
managed and successful. Without doubt the prominent feature 
of the meeting was Prof. Msirah's address on the Succession of 
Vertebraie Life in Amenca, which we are, happy to be able to 
print elsewhere, 


Ciyptogamic Society of Scotland, at Dunkeld, have been 
changed to October 17, 18, and 19, 

In the Scuntijic and Literary Review for September, 1877, 
there is a notice of the Spined Soldier-bug as a newly-discovered 
enemy to the Colorado beetle. In the '‘Fourth Annual Report 
of the Noxious, Beneficial, and other Insects of the State of 
Missouri (1S72]," Mr. Riley speaks of this insect as "now 10 
well known for its efficiency in thinning out the nnks of our 
potato pest.” Mr Riley also hgures two other Hemiptcra of 
the family Scutellendtr as enemies to this beetle — the Ring-bonded 
Soldier-bug and the Dotted-legged Plant-bug {^Euschistus pnne^ 
Upes) 

Ne\\s from Naples has been received announcing an increased 
activity of Mount Vesuvius. The glow of Are lu the crater is 
30 intense that it can be distinctly seen from Naples at night, 

In our number for August 9 we briefly noticed the ascent 
made by Mods. Wiener of the mountain lUimanj, one of the 
highest — if not the highest — of the Bolivian Andes, which forms 
a noble object from the city of I.a Paz, and was formerly 
reputed (on the authority of Mr. Pcntland) to have an altitude 
of no lesss than 24,200 feet M Wiener, however, makes its 
height only 20, II2 feet, while Mr Minchin, as we have already 
observed, places its altitude at 21,224 f^^i H the latter esti- 
mate be correct, Mona. Wiener has, we believe, not only made 
the highest ascent which has been made m the Andes, but has 
attained a greater altitude than has hllhei to been reached on the 
earth out of Asm, and in Asia has only been beaten by Mr. 
Johnson, who some years ago got to a height of 22,300 feet in 
Cashmere. Aslthe recorded ascents to the height of 21,000 
feet are extremely few, we shall be glad to hear further par- 
ticulars respecting Mons Wiener’s exploit, and more especially 
whether he experienced much exhaustion through the rare faction 
of the air. Practised mountaineers who have climbed to a 
height of I7f0oo to 18,000 feet have been of opinion that even 
at such altitudes there is a very important and perceptible dimi- 
nution of Lhe bodily powers, and think it probable that the 
height of 25,000 or 26,000 feet wdl be found to be about tbe 
limit which will ever be reached on foot. As a set-off to this 
opinion we|may mention the facts that hunters m the Himalayas 
frequently pursue their game at heights exceeding 20,000 feet 
without cxpcnencing any notable iDcoavenleace fiom the low 
barometric pressure, and that natives living on the base of 
Demavend, near Teheran, often ascend to its summit to gather 
sulphur from its crater without any great difficulty. The height 
of this mountain, there is reason to believe, also exceeds 20,000 
feet, although it has never been accurately determined, If, 
therefore, severe work can be done with impunity at such ele- 
vations, it seems not unreasonable to suppose that much greater 
heights might be attained by men who bad previously accus 
tomed themselves to life at high altitudes. Aeronauts, anyhow, 
have proved that life can exist at 30,000 feet above the level of 
the sea, and that at 25,000 feet, and upwards, one may positively 
be comfortable if sufficiently warmly clad. That such is the case 
is sufficiently remarkable, for "travellers in the air" have to 
sustain Inoomparably more rapid variations of pressure and tem- 
perature than mountain-climbers. Mr Glaishcr, on his memo- 
rable ascent on September 5, 1S62, left the earth at 1 F.M., and 
in less than an hour shot up to a height of 30,000 fttt. At 
starting the temperature of the air was 59°, and at its greatest 
altitude it was sixty-one degrees lower I Mountaineers expe- 
rlenoo no such extreme variations as theae. They rarely ascend 
more rapidly than 1,000 feet per hour, never so much as 15,000 
feet in a day^ and become to some ' extent acclimatised as they 
progress upwards. On the whole we an uclined to t hink -ibat 
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BttL will not rest until he h» at least attempted to reach the 
loAiest aummits on the earthy though we will venture to assert 
that it will be long before anyone crushes down the snow on the 
aummlt of Mount Everest. 

Since we last noticed the progress of the great Government 
Map of Switzerland several furllier instalments of it have been 
issued. In all 108 sheets have been published out of the 540 
which will compose the map Amongst the more recently- 
published sheets the following will especially be found useful by 
English travellers in Switzerland- — L#a Chaux de Fonds, Thun, 
Engelbergf Wassen (embracing the Tillis district), Guttanen 
(with the basin of the Gauli glacier), and St. Mauntz (giving 
the country round Pontrcsina) The whole of the sheets as yet 
published are most admirably drawn, and reflect the highest 
credit on those who have been concerned in Lhcir production , 
and the celerity with which they are nsued makes us desire that 
a little more life could be infused into our own topographical 
departments 

PetekMANn’s MUtheUungin for October will contain a long 
paper, embodying the results of considerable research, on the 
German and Latin Elements among the Population of the South 
Tyrol and Venetia, A new map of a large portion of Costa 
Rica will show the results of the surveys of Gabh, Collins, and 
Martinez, A letter from Dr Schwcinlurth describes his journey 
through the Arabian Desert of Egypt, from Heluan to Kench, 
between March 28 and May iS of tins year lie has obtained, 
besides important topographical data, much valuable information 

to the geological and botanical conditions of the region. 

There is on view at present at the Alexandra Palace an 
interesting collection of fourteen Nubians with a number of 
animals, compribing six ostriches, six giraffes, five elephants, 
Iwenty-one racing dromedaries, three rhinnccro-ses, two hunting 
dogs, two Abyssinian spotted donkeys, four bufTalucs, two zebus, 
monkeys, &c. Some specimens ol Cynocrfhalui ^elada, which 
are said to live from 7,000 feel to 11,000 feet high in the 
Abyssinian hills are expected to follow 'I he European who 
organised and accompanied the caravan for Messrs. Rice and 
Flogenbeck, says that the men from the diffi^reut tnbea speak 
different patois, so that he very ulten cannot understand them, 
and they cannot understand one another The different districts 
in which the various animals were captured does not, therefore, 
seem to be known to the present owners As to the men, they 
have been interrogated as to their ageb and the tnbea to which 
they belong. There are four Hadendoes aged fifteen, twenty- 
three, twenty-three, and twenLy-hve The characteristic manne*" 
of dressing the hair is well seen in the three men, but the Ind 
does not seem to have adopted yet the artificial arrange- 
ment. They are all tall, fine men. There are two HoUengas 
from Caasala, aged tweniy-two and twenty-four. The general 
style of trimming the hair is much the same as of the Hadendoes, 
bur the “fringe" Is much longer and stands away from the 
head more. There are three of the Beni-Amer tiibe, one of 
whom, aged twenty-four, having fallen ill in Paris, had hia hair 
cut off; the “old man," aged thirty-two, wears a close white 
cap, and he alone of ihe party can read and write ; while the 
third retains his hair in ita original state. Of the remaining six 
men of the fourteen each represents a different tribe, and they 
oU differ in appearance and style of hair arrangement from those 
tribes already mentioned. There is a Djaalein, aged twenty- 
shi I a Homran, aged nineteen, who has the three rhinoceroBea 
under hu special care, and which follow him and lick his 
hand like pet lambs , a man, aged*tweDty-ieveii, from Amara, 
near Suakim ; and a Takroun, twenty five, who has twi« been 
to Meooa^ the only one of the party who has j and tin Bard 
** boyi** who eUlms to be twenty-one. He has Uie negro hair 
hnd lips, and i very contented look. All the men seem happy, 


and sing, laugh, smoke, and go through the mimic war, dromedary 
racing, and their representation of crossing the desert with great 
delighL 

In a letter to yesterday's Times Mr Henry Jeula, of Lloyd's, 
gives some Interesting data to show that there Is probably some 
connection between sunspots and the number of wrecks posted 
each year on Lloyd’s Loss Book Hu data are for two complete 
cycles of eleven years, 1855-1876, and ihe resubs Mr Jeula has 
worked out along with Dr Hunter Dividing the eleven vears 
as nearly as the nuinbcr will allow. Into thiee parts, and taking 
the percentages of losses posted, Mr. JeuU finds a coincident 
minimum period of four years at the exlremi'irs of the cycle, a 
maximum jieriod of three yeira in the centre of the cycle, and 
an intermediate period of the four years lying between the maxi- 
mum and minimum periods, Mr Jeula expresses the hope that 
the great practical importance of the theory of the connection 
bet we m sunspots ami weather will lead to a full and cxhaustiVQ 
examination of all the evidence bearing upon it. 

The exhibition ol the Photographic Society of Great Bn' am 
will he opened by a ronversazioHe on Tuesday evening, October 
9, at 5, Pall Mall, East 

In a paper presented recently to the philosophical faculty at 
Heidelberg University, Herr Richard Dorrastem ht'i published 
his investigations on ihe intluence of light upon (hr eb enc resist- 
ance of metals, Mr Willnui^lihy Smnh bad found iliat iho 
electilc resistance ofselenium, an! in a much smtll r decree that 
of tellurium also, decreases under the mflaenc- of light Herr 
Bocrnstein has now made ihc interesting discovery that ihn pro- 
perty also belongs to platinum, gold, and silver, most probably 
to all metals, in fact The cleLtric current, according to Herr 
Uoernslcin, diminishes the electric conducting power, as weP 
as the Hensitiveneaa towards light, of its conductor, but a'ter 
cessation of the current, both gradually return to lhcir former 
values. 

Rock crystal seems to be growing more and more m favour 
amongst technical men on account of the slabili'y tes physical 
properties At the August meeting of the Bonn S icidy of 
Naturalists it was reported that the directors of the Imperial 
Mint of Germany have recently ordered of Herr Sfern, at 
Obi rstcin, several ab'^olutely cm rect normal weights made uf rock 
crystal, which are to be used fur the control of gold coins. These 
weights have the great advantage that it 15 unnecessary to 
determine Ihe specific gravity of every weight, and m the case of 
measures to find the thermal co-efbcieilt of expinsiun of every 
measure, as both are as near con'.iant as postil de They have 
been found the same in all the specimens of rock crystal yet 
examined, viz., specific gravity at o” C. 2,6506 (reduced to 
water at 4" C ) , coefiicient of expansion for I® C , parallel to 
the axis, o 00000750 inch, 1 s , seventy-five tcn-miUionths of 
an Inch. 

AT the same meeting Froj. vom Rath read a report from Dr. 
Th, Wglf, the state geologist to the South American republic 
of Ecuador, on the province of Eameraldas (the northemmost 
province of the republic), and on the ram of ashes which, 
coming from the north-east, i e , from the volcaniL intenorp 
fell along the whole httor^le of Guayaquil between June 26 
and June 30. Dr Wolf, after giving a general geological 
description of Esmeraldas (in the aunferous sanda of which 
he discovered platinum), adds the following general remarki ■ — 
Of all provinces of Ecuador Esmeraldas is the most uniforni In 
Us relief and geological structure. It reaches from the coast of 
the Pacific to the foot of the Andes, A great part of ihe pro- 
vince IS quite flat, particularly in the north ; another part u 
traversed b]p low mountains, the highest pointi of which scarcely 
reach 500 or 600 meters j „the average height of the hllli. how- 
ever, is only 50-70 meteia. The province is a magnificent 
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eonntiyp and eipeciaJlf rich in the fineat Umber and many other 
ve^table producti — none utilised. The only article which 
finds its way abroad is caoutchoucp and enormous quantities of 
this have Umd exported duiing the last tenyeorf, but the export 
begins gradually to decreasep since the workmen. Instead of only 
topping the trees, destroy them completely. The province is 
inhabited by a population of only 10,000 natives, who live along 
the coast The whole of the interior is covered by one gigantic 
virgin foreit, and accessible only in canoes upon the rivers. Of 
the three months of my journey 1 spent more than two In canoes, 
which aie rather small and hardly comfortable, or adapted for a 
travelling naturalist , the last twenty-three days I spent unin- 
terruptedly in a canoe on the Esmeraldas River and its tribu- 
taries. The rivers are very rapid and not without dangers; 
but then my journey was made during the middle of the 
rainy season, when the rivers are very much swollen. On the 
Cayapos River I made the acquaintance of the wild Cayapas 
Indians, a very interesting tribe with a language and customs of 
their own. They keep in perfect isolation from other tnbes, 
living In forests, hunting and Ashing, going almost naked, and 
painUng their bodies ; on the whole they are very harmless, and 
may be some 2,000 in number. 

In the Nachruhten von dtr Gesellschaft dcr Wuienschajien zu 
Gottingen^ Herr Edmund Hoppe gives an account of some 
experiments he made with a view to determine the resistance 
offered by Aames to the galvanic current. He arrived at the 
following results : (1) In each dame the greater galvanic con- 
ducting power depends on the greater heat and the greater 
quantity of burning gas (2) With different dames the con- 
ducting power depends on the burning substances , the salts 0^ 
potassium, sodium, barium, strontium, lithium, thallium, and 
copper ID particular increase greatly the conducting power of 
the hydrogen flame. (3) Ohm’s law applies perfectly to flames. 

The additicns to the Zoological Society's Gardens dunng the 
past week include a Macaque Monkey {Macacos cynomoigtts) 
from Indio, presented by Mr A. 5 Percival ; an Osprey {Pandion 
haliaitus'^ from Yorkshire, presented by Mr. W. H S. Qumtin ; a 
Common Hangnest {.Icterus vulgar\s\ from South America, pre- 
sented by Mr. Hamilton Dunlop , a West African Python 
{Python stbet) from West Africa, presented by Mr, Francis 
Lovell , two Guilding's Amazons {Ckrysotis guUdingi) from St. 
Vincent, a Violet Tanager {Euphonia vtolciem), a Yellow-winged 
Blue Creeper ( Catreba cyanea), a Common Boa {Boa constrictor) 
from South America, deposited , three Capybaras {tfydrocharus 
cQpybara) from South America, purchased. 


INTRODUCTION AND SUCCESSION OF 
VERTEBRATE LIFE IN AMERICA ^ 

^H£ origin of life, and the order of succession in which its 
various foims have appeared upon the earth, offer tn science 
its most mviting and most difficult field of research. Although 
the primal origin of life is unknown, and may perhapa never be 
known, yet no one haa a right to say how much of the mystery 
now surrounding It science cannot remove. It is certainly within 
the domain of science to determine when the earth was first fitted 
to receive life, and in what form the earliest life began. To trace 
that life in its manifold changes through past ages to the present 
Is a more difficult task, but one from which modem science does 
not shrink. In this wide field every earnest effort will meet 
some degree of succeu ; every year will odd new and important 
facts ; and every generation bring to light some Jaw, m 
accordance with which ancient life has oeen changed into life as 
we see it around us to-day. That such a development has taken 
place no one will doubt who has carefully traced any single group 
of animalB through its past history, as recorded in the crust of 
the earth. The evidence will be especially conclusive i/ the 
group selected belongs to the higher forms of life, which are 

* Lecture delivered at the NaihviUe nMedng of the Amenean A&soditioa, 


sensitive to every change in their surroundings. But I am sure 
I need offer here no argument for evolution ; since to doo^ 
evolution to-day is to doubt acience, and science is only another 
name for truth. 

Taking, then, evolution as a key to the mpteries of post life 
on the earth, I invite your attention to the subject I have 
chosen: The Introduction and Succession of Vertebrate Life 
in America 

In the bnef hour allotted to me I could hardly hope to give 
more than a ve^ incomplete sketch of what is now known on 
this subject. 1 shall therefore pass rapidlv over the lower 
groups, and speak more particularly of the higher vertebrates, 
whicn have an especial interest to us alt, in so far as they ap- 
proach man in structure, and thus indicate his probable origin. 
These higher vertebrates, moreover, are most Important witnesses 
of the past, since their siipenor organisation made them ready 
victims to slight climatic changes, which would otherwise have 
remained unrecorded. 

In considering the ancient life of America it is important to 
bear in mind that I can only offer you a brief record of a few 
of the countless forms that once occupied this continent. The 
review I can bring before you will not be like that of a great 
army, when regiment after regiment with full ranks moves by 
in orderly succession, until the entire host has passed. My 
review must be more like the roll-call after a battle, when only 
a few scarred and crippled veterans remain to answer to their 
names Or lather, it must resemble an array of relics, dug 
from the field of some old Trojan combat, long after the contest, 
when no survivor remains to tell the talc of the strife From 
such au ancient battle-field a Schliemann might unearth together 
the bronze shield, lance-head, and gilded helmet of a prehialonc 
leader, and learn from them with certainty hia race and rank. 
Perhaps the skull might still retain the barbaric stone weapon 
by which his northern foe had slam him. Near by the explorer 
might bring to light the commingled coat of mail and trappings 
of a horse and rider, so strangely different from the equipment 
of the chief, as to suggest a foreign ally. From these, and 
from the mure common implements of war that fill the soil, the 
antiausry could determine, by patient study, what nations 
fougnt, and perhaps when and why. 

By this same method of research the more ancient strata of 
the earth have been explored, and in our western wilds, veritable 
battle-fields, strewn with the fossil skeletons of the slain, and 
guarded faithfully by savage superstition, have been despoiled, 
yielding to science treasures more rare than bronze or gold 
Without such spoils, from many fields, 1 could not have chosen 
the present theme for my address to-night 

According to present knowledge, no vertebrate life is known 
to have existed on this continent in the Archzan, Cambrian, or 
Silunan periods; yet during this time more than half of the 
thickness of American stratified rocks was deposited. It by no 
means follows that vertebrate animals of some kind did not exist 
here in those remote ages. Fishes are known from the upper 
Silurian of Europe, and there is every probability that they will 
yet be discoverea In our strata of the same age, if not at a still 
lower horizon. 

In the shore deposits of the early Devonian sea, known as the 
Schoharie grit, characteristic remains of fishes were preserved, 
and in the deeper sea that followed, in which the corniferous 
limestone was laid down, this class was well represented 
During the remainder of the Devonian fishes continue abundant 
in the shallower seas, ind, so far as now known, were the only 
type of vertebrate life. These fishes were mainly ganoids, a 
group represented in our present waters by the ^r-pike {Lepi- 
dosteuj) and sturgeon {Acipenser), but. In the Devonian sea, 
chiefly by the placoderms, the exact affinities of which are some- 
what in doubt. With these were clasmobranchs, or the shark 
tribe, and among them a few chimaeroids, a peculiar type, of 
which one or two members still 'survive. The placoderms were 
the monarcha of the ocean. All were well protected by a 
massive coat of armour, and some of them attained huge dimen- 
sions. The American Devonian fishes now known are not as 
numerous as those of Europe, but they were larger in size, and 
mostly inhabitants of the open sea. Some twenty genera and 
for^ species have been described. 

Ine more un^rtant genera of placoderms are DinuhthySf 
Aspidichthys, and Diptognathus, our largest palaozolc fishes* 
Others are, Acanthojpu^ Acaniholepis^ Coccosiaes, Macropeta- 
/icAthys, and Of^hodus. Among the elasmobnnchs were. 
Cladodus^ Ctenacanthus, MacharacoHthus^ Rkynchodm, and 
Pfyetodns^ the last two being regarded a^ ghimerolds. In (hq 
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Chcoiiuig epoch the great dipteiian famUy wai introduced with 
JHpieruSf IfdwduSj and pouibly Ceraiodus. Species of the 
European gcnen, Bdhrtolepu and Hohptychjus^ have like^KHae 
been found In our Devonian deposits 

With the close of the Devonian came the almost total extinction 
of the great group of pUcoderms, while the clasmobranchsp 
which had hitherto occupied a subordinate position, increase in 
numbers and size, and appear to be represented by sharks, rayi, 
and chimeras. Among the members of this group from the 
carboniferous were numerous cestracionls, species of Cochhodns 
of large size, with others of the genera Deliodus, Ilclodus^ 
Psammodus^ and Sandalodus Of the Petalodonts there were 
Anthodus^ Ckomatodus^ CtenoptydnuSy Petalodus, and Feialo- 
fhytuhus, and of the hybodonts, the genera Cladoifus, Carcha- 
ropJVj and Diplodus, These elasmobranchs were the rulers of 
the carboniferous open sea, and more than one hundred species 
have been found in the lower part of this formation alone The 
ganoids, although still abundant, were of smaller size, and 
denizens of the more shallow and confined waters The latter 
group of fishes was represenUd by true lepidostida!, of the 
genera PahroniicuSy Amblyplcjusy PlatysomuSy and Kuryhpts, 
Other genera arc, RhizoduSy Megahehthys^ Ctaiodusy Edcstus, 
OroduSy CUnacanthusy GyracanthuSy and Ciclacanthus Most of 
these genera occur also m Europe 

From the pcrmian rocks of America no vertebrate remains nre 
known, although in the same formation of Kuiope ganoids are 
abundant, and with them arc remains of sharks, and some other 
fishes, the afhnities of which are doubtful The paKcozoic fishes 
at present known from this country are quite as numerous as 
those found in Europe 

In the mesozoic age the Ashes of America begin to show a 
decided approach to those of our present waters From the 
triassic rocks ganoids only are known, and they are all more or 
less closely related to the modern gar-pike, or L^puiostcus. They 
are of small size, and the number of individuals preserved is very 
large The characteristic genera are Catopttn4s, Isthypterus, Pty^ 
choUptSy RkabdoUpiSy and Tuneodus From the Jurassic deposits 
no remains of Ashes are known, but in the cretaceous ichthyic life 
assumed many and various forms , and the Arst representatives of 
the teleosts, or bony Ashes, the characlenblic Ashes of to-day, 
make their appearance. In the deep open sea of this age elas- 
niobranchs were the prevailing forms, shaiks, and chimn^roids 
being moat numerous, In the great inland cretaceous sea of 
Nor^ America true osseous A^hes were most abundant, and 
among them were some of carnivorous habits and immense 
size The more sheltered bays and rivers were shared by the 
ganoids and teleosts, oa their remains testify. The more com- 
mon genera of cretaceous elasmobranchs were Oiodusy Oxyrhina, 
GaleocerdOy Lanina^ and Ptychodus Among the osseous Ashes, 
Beryxy Enchodusy PoHheus and Saurotcphalm were especially 
common, while the most important genua of ganoids was 
Lepidoius 

The tertiary Ashes are nearly all of modern types, and from the 
beginning of this period there waj compaTalively Jittle change 
In the marine beds sharks, rays, and chimsroids maintained 
their supremacy, althoi^h teleosts were abundant, and many of 
them of large size. The ganoids were comparatively few in 
number. In the earliest eocene fresh-water deposits it is inter- 
esting to And that the modem gar-pike, and Amta, the dog-Ash 
of our western lakes, which by their structure are seen to be 
remnants of a very early type, are well represented by species so 
closely allied to them that only an anatomist could separate the 
anaent from the modern In the succeeding beds these Ashes are 
lUU abundant, and with them are siluroids nearly related to the 
modern cat-Ash {Pimelodus) Many small Ashes allied apparently 
to the modern herring \Clupid)y left their remains in great 
numbers uv the same deposits, and with them has been recently 
found a land-locked ray (Hdiobatis), 

The almost total absence of remains of Ashes from the miocene 
lake-basins of the west is a remarkable fact, and perhaps may 
best be explained by the theory that these inland waters, like 
many of the Bmoller lakes in the same region to-day, were so 
impregnated wiih mineral matters as to render the existence of 
vertebrate life in them impossible, No one who has tasted such 
waters or has attempted to ford one of the modem olkaUne lakes 
which are often met with on the present surface of the same 
depbisits, wiU doubt the efficieney of thu cause, or the easy 
'entombment of the higher vertebrates that ventured within 
their borders. In the pUoccne lake-basins of the latee region 
remains of fishes were not unconunoni and in some of them ore 
ver^ numerous. These are all of modem types and most of them 


are cyprinoids related to the modem carp. The post-pliocene 
fishes are esoentially those of to-day. 

In this brief synopsis of the post Ichthyic life of this continent 
I have mentioned only a few of the more important facts, but suffi- 
cient, 1 trust, to give an outline ot its history Of this history 
it IS evident that we have ss yet only a very Imperfect record. We 
have seen that the earliest remains of Ashes known in this country 
are from the lower Devonian , but these old fishes show so great a 
diversity of form and structure as to clearly Indicate for the class 
a much earlier origin In this a nnectlon we must bear in mind 
that llie two lowest groups of enlisting Ashes are entirely without 
osseous skeletons, and hence, however abundant, would leave 
no permanent record m the deposits in which remains of fishes 
arc usually preserved. It is safe to infer from the know- 
ledge which we now possess of the simpler forms of life, 
that even more of the caily Ashe«i were carliloginous, or so 
destitute of hard parts as to leave no enduring traces or 
their existence Without poaiLive knowledge of such forms, 
and considering the great diversity of those we have, it 
would seem a hopeless task at present (o attempt to trace 
successfully the genealogy of this class One line, however, 
appears to be direct, from our modern gar-pike, through the 
lower eocene Lepidostens to the Ltpidotui of the cretaceous, and 
perhaps on through the trussic IschypUtus and carboniferous 
Pahroniscus ; but beyond this, in our rocks, it is lost. The 
living chini!]cra of our PaciAc coast has nearly albed forms in the 
tertiary and cretaceous, more distant relatives in the carboniferous, 
and a possible ancestor in the Devonian Rhyruhodus Our 
sharks likewise can be traced with some certainty back to the 
palxozoLC , and even Ixpidonreu y of South America, although 
Its immediate predecessors ^re unknown, has some peculiar cha- 
racters which strongly point to a Devonian ancestry. These 
suggestive lines indicate a rich field for investigation in the ancient 
life-hisLory of American fishes 

The amphibians, tJie next higher class of vertebrates, are bo 
closely related to the fishes m structure, that some peculiar forms 
of the latter have been considered by anatomists as belonging to 
this group The eailiest evidence of amphibian existence, on 
this continent, is in the suh-carbonilerous, where foot-prints have 
been found which were probably made by labynnthodonts, the 
most ancient representatives of the class Well preserved remains 
arc abundant m the coal-measures, and show that the labynntho- 
donts dilTered m important particulars from all modern amphi- 
bians, the group which includes our frogs and salamanders, 
home of these ancient animals resembled a salamander in shape, 
while others were serpent -like in form None of those yet dis- 
covered were frog- like, or without a tail, although the restored 
labyrmthodont of the text-books is thus represented. All were 
protected by large pectoral bony plates, and an armour of small 
scutes on the ventral surface of tbp body. The walls of ihcir 
teeth were more 01 less folded, whence the name labyrmthodont. 
The American amphibians known from osseous remams are all 
of moderate size, but the foot-prints attributed to this group 
indicate animals larger than any of the class yet found in the Old 
World The carboniferous amphibians were abundant m the 
swampy tropical forests of that period, and tlicir remains have 
been found imbedded in the coal then deposited, aa well as m 
hollow stumps of the trees left standing 

The principal genera of this group from American carboniferous 
rocks, are, ^auropusy known only from foot-pnnts, Baphetes, 

Dindrerpitofty IJylonomus, /fylerpetoUy RantcepSy PeltoHy I rpto~ 
phractuSy MolgiphxSy Plyoniui, Amphxbamusy Ccny/ifius, and 
Cei aierpdon The last genus occurs also m Europe, Certain 
ol these genera have been considered by some writers to be more 
nearly related Co the lizards {iMcc^rtiJui) among true reptiles. 
Some other genera known from fragmentary remains or foot- 
prmts m this lormation have likewise been referred to the true 
reptiles, but this question can perhaps be settled only by future 
discoveriea. , 

No amphibia are known from American permian strata, but 
in the tnasBic, a few characteristic remains have been found. 
The three genera, Dictyoctpkalusy Dupdory and PanosUgus, have 
been described, but, although apparently blU labyrinthodonts, the 
remains preserved are not sufficient to add much to our know- 
ledge of the group The tnassic foot-pnnts which have been 
attributed to amphibians ore still more unsatisfactory, and at 

resent no important conclusions in regard to this clau can be 

ased upon themu From the Jurasaic and cretaceous beds of 
this consent, no remams of amphibians are known. A few 
only have been found in the tertLary, and these are all of modern 
types. 
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The amphibia are so nearly allied to the ganoid fiahes, that tre 
can hardly doubt their descent from some member of that group. 
'With our present limited knowledge of the extinct forms, how- 
ever, It would be unprofitable to attempt to trace in detail their 
probable genealogy. 

The authors to whom especial credit is due for our knowledge 
of American fassil fishes and amphibians, are Newberry, Leidy, 
Cope, Dawson, AeaBsis, St Jonn, Gibbes, Wyman, Redfield, 
and Emmons, and the principal literature of the subject will be 
found in their publications 

Reptiles and birds form the next great divnsion of vertebrates, 
the sauropBida, and of these 'he reptiles are the older type, and 
may be first considered. While it may be stated with certainty 
that there IS at present no evidence of the existence of this group 
in American rocks older than the carboniferous, there is some 
doubt In regard to their appearance even in Lius period. Various 
fool-prints which strongly resemble those made by luards, a few 
well preserved remains similar to the corresponding hones m that 
group, and a lew characteristic specimens, nearly identical with 
those from another order of this class, are known from American 
coal measures. These facts, and some others winch point m the 
same direction, render u pro'iable that we may soon have 
conclusive evidence of the presence of true reptiles m this for- 
mation, and in our overlying penman, which is essentially a part 
of the same series In the permian rocks of Europe, true reptiles 
have been found 

The mcsozoic period has been called the age of reptiles, and 
during its continuance some of the strangest forms of reptdian 
life made Iheir appearance, and became extinct. Near its com- 
mencement, while the tnassic shales and sandstones were being 
depjsited, true reptiles were abundant Among the most 
characteristic remains discovered are those of the genus Belodon^ 
which IS well known also in the tnas of Europe It belongs to 
the thecodont division of reptiUs, which have teeth in distinct 
soLketa, and us ncarc t affinities are with the crocodilia, of which 
order it may be considered the oldest known representative. In 
the same strata m which the bclodonts occur, remains of dinosaura 
are found, and it is a most interesting fact that these highest of 
reptiles should make their appeal ance, even in a generalised 
form, at this stage of the earth’s history The dinosaurs, although 
true rejiidcs m all their more important characters, show certain 
well marked points of resemblance to existing birds of the order 
KatU(F, a group which includes the ostriches , and it is not im- 
prohalde that they were the parent stock from which birds 
originated. 

iJanng trlassic time, the dinosaurs attained m America an 
enormous development both in variety of forms and in size. 
Although comparatively few of their bones have as yet been 
discovered m the rocks of this country, they have left unmistak- 
able evidence of their presence in the loot-prints and other 
impressions upon the shores of ihe waters which they frequented. 
The tnassic sandstone of the Connecticut Valley has long been 
famous for its fossil foot-prints, especially the so-called "bini- 
Iracks," which are generally supposed to have been made by 
birds, the tracks of which many of them clusely resemble A 
careful investigation, however, of nearly all the specimens yet 
discovered, has convinced me that there is not a particle of 
evidence that any of these fossil impressions were made by birds. 
Most of these three-toed tracks were certainly not made by birds 
but by quadrupeds, which usually walked upon their hind feet 
alone, and only occasionally put to the ground their smaller 
anterior exiremitics 1 have myself detected the impressions of 
these anterior limbs in connection wiih the posterior ioot-prlnta 
of nearly all the supposed ** bird-tracks" described, and have 
little doubt that they will eventually be found with al]. These 
double impressions are precisely the kind which dinosaunan 
reptiles would make, and as the only characteristic bones yet 
found in the same rocks belong to animals of this group, it is 
but fair to attribute all these foot- prints to dmosaurs, even 
where DO impressions of fore-feet have been detected, until some 
evidence appears that they were made by birds, 1 have no 
doubt that birds existed at this time, although at present the 
proof is warning 

The pnncipal genera of tnassic reptiles known from osseous 
remaina in this country are, Amphtsaurus {Afe^adacfy^ur), from 
the ConntrcticuC Valiev, BcUhygnathus^ from Prince Edward's 
Island, Btlodon and Cltpsysaurus, Other generic names which 
have been applied to foot-pnnU and to fragidentaTy remains, 
need not be here enumerated, A few remains of reptiles have 
been found In undoubted Jurassic rocks of America, but thev 
are not sufficiently well determined to be of service in ‘this 


connection. Others have been reported from supposed Jnruntc 
strata, which are now known to be cretaceous, It will ttaui l>o 
seen that, although reptilian life was especially abundant during 
the triassic and Jurassic periods, but few bones have been fonndT 
This is owing in part to the character of most of the rocks then 
formed, which were not wall fitted for preserving such remains, 
although admirably adapted to retain foot-pruts. 

\To bt continutd , ) 


ON NOCTURNAL INCREASE OF TEMPER A~ 
TURE WITH ELEVATION^ 

^ILL the year 1862, when my first experiments were made 
^ by the use of the balloon, our knowledge of the tem- 
perature ol the air was almost entirely contmed to within 
four or five feet of the earth's surface, and the theory that the 
temperature was always lower at high elevations, and that the 
decrease of temperature with increase of elevation was at the 
rate of l° I^alirenhelt for every 300 feet of elevation, was gene« 
rally received and acted upon. These theories were found not to 
be at all times true, and the assumption of the decrease of 1° of 
temperature in every increase of 300 feet of elevation was proved 
to be erroneous in every balloon ascent I have made ; m aome a 
decrease of 1° and more than 1° was experienced within loofeet, 
and there is no doubt that, considering the quickness of motion 
on leaving the earth, the decrease at such tunes was really 2° or 
3“, or more, wiihm the space of 100 feet. 

In some of the ascents a difference of 10° was met with withm 

1.000 feet of the eaith, whilst m others but little or no difference 
was experienced even to heights exceeding 1,000 feet. 

Towards the end of my balloon experiments it was evident 
that a very large number more were necessary, and in my last 
report I paid : — 

From all the expenments made it would seem that the decrease 
of temperature with increase of elevation is variable throughout 
the day, and variable in different seasons of the year j that at 
about sunset the temperature vanes but very little for a height of 

2.000 feet , that at night with a clear sky the temperature in- 
creases with elevation , that at night with a cloudy sky there 
was a small increase of temperature as the height increased , 
that m the double ascent of May 29, 1866, the one just before 
and the other after sunset, it would seem that after radiation 
from the earth began, the heat passes upwards till arrested where 
the air is saturated with vapour, when a heat greater by 5” was 
experienced after sunset than at the same elevation before sunact. 

This was the state of our knowledge when M. Giffard most 
kindly placed the great " Captive" balloon, located at Ashbam- 
ham Park, Chelsea, near London, at my disposal for a wriea of 
experiments 

This balloon could ascend to the height of 2,000 feet on a 
calm day ; its rate of ascension could be regulated at will ; it 
could be kept stationary at any elevation, and experiments could 
be repeated several times in the day. 

On two different days 1 ascend^ nine times on each day ; 
there was a decrease of temperature with ucrease of elevatioh 
at every ascent, but, different In amount at every hour, being less 
and less as the day advanced towards sunset. The results of the 
expenments are shown In the following table, showing the 
amount of decrease of temperature per loo feet of elevation, at 
different hours of the day with a clear sky, and a duudy sky, as 
found by experiments with M. GifTard's captive balloon. 
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Thb Kiiefl or experiments proved that which was only indi- 
cated in the ascents with a free balloon, viz., that the change of 
tetbpetatilre with increase of elevation has a diumal range, 
the change being the greatest at about midday and the early 
afternoon houiSi decreasing till about sunset, at which time, 
when the sky was free from clouds, there was little or no change 
of temnerature up to the height of several hundred feet. I was 
not able, by means of M. Giffard's balloon, to take any obser- 
vations at about noon and early afternoon hours, nor any obser- 
vadoni after sunset, as the balloon never ascended at these 
times i but such observations were greatly needed, as there 
seemed to be at this time a very high probability that the tem- 
perature of the air at night must increase with elevation. 

A thermometer was placed at the height of 22 feet, Buihciently 
protected from the effects of radiation, and a second one at the 
height of 4 feet, and eleven years' observations of these 
instruments have l^n taken dally at 9 A.M, , noon , 3 r.M. , 
and 9 F.M. 

These observations were reduced by taking the difference 
between the readings of the two thermometers and a/hxing the 
ugn + to that difference when the temperature was higher at 
the higher elevation j and the sign — when lower Uy taking 
the mean differences for each month between the temperatures at 
22 feet and 4 feet, it was found that at all hours of the day 
during the months of January, February, November, and 
December, m the afternoon hours of March, September, and 
October, and night hours throughout the year, the sign was + 
and that it was - at all other times, clearly indicatmg the fact 
of an increase of temperature with increase of elevation during 
the night hours throughout the year. 


TNE HEAT PHENOMENA ACCOMPANYING 
MUSCULAR ACTION 

fact that m the living muscle heat always appears when 
^ the muscle does work (Heidenhain having shown that of 
two muscles equally weighted and undergoing equal contraction 
one doing external woik, while the other does none, the former 
gives out more heat than the latter), is an exception to the 

S eneral rule in mechanics, that heat disappears wnen work is 
one. It is not, however, in ccntradiciion to the general 
principle of the conservation of energy, but shows that in the 
living muscle, when stimulated to action, molecular processes 
occur.lwhich, along with the doing of work, cause a development 
of heat. The relation of the heat developed to the work done 
had not been determined with any satisfactory accuracy, probably 
owing to the want of sufficiently delicate apparatus, though 
It might naturally be expected to help to an understanding 
of the phenomena. The subject has been taken up by M 
Nawalicnin, who, favoured by the expenmental means at hand 
in M. Heidenhain’s Physiological Institute, made a careful 
examination of the development of heat in the active muscle. 
The experiments were very difficult and tedioui, and by reason 
of the smallness of the values to be measured, required very 
mat foresight and care in the experimental arrangements. The 
full account of this investigation is given in Pjitiget^s Arckiv 
The first senes of expenments bore on the question of the 
production of heat when a particular muscle of the frog is 
excited, through the nerve, by stimuli of Increasing strength to 
increasing contractions. As, during the experiments, the 
excitability of the preparation vanes, the relation to the strength 
of stimulus was left out of account, and only the ratio between 
development of heat and height of contraction examined. The 
height of contraction was mdicaled graphically by the muscle 
itself on a smoke- blackened plate. The development of heat 
Was measured by the deflection of a fine thermo-multiplier, and 
the shmulatlon of the nerve was effected by accurately measurable 
electno actions. The obserratloos were only made when the 
needle was entirely at rest, which was very difficult to scctird^ so 
sensidvo wu the apparatus. 

The tabulated nambera from experiment show : (1) that the 
mm of the vis two, liberated In the muscle by Increasing 
stunull, increases only so long as the llfhng-heights 
increase. With a certain amount of stimulus when produced by 
the sending of a constant current the height of contraction 
rewoei a maximum, and therewith, too, the production of beat. 
With a partienUr metliod of itimulatioit there lit undBr certain 
oo^dltioji^ a fresh increase of the amonnt of contistdm above' 
the la a rim aiB smouatf the lo-called **sapenkuudiBal” ceotzme* 


tion ; where this occurred, the h cat-production aho rose. It 
may therefore be said that in general the development of heat 
increases with increased ; lifling-height, and decreases with 
decreased llfiing-height. 

The increase m heat-production, however, does not take place 
proportionally to the increase in lifUng height, but m much 
quicker ratio. Of this unexpected result M Nawahehm assured 
himself by repeated discussion of the numerical values obtained ; 
but he did not succeed in determining more precisely the law of 
increase. 

This result led to the expectation that (he same mechanical 
work of a muscle would be accompanied by unequal heating 
when the muscle raised a weight to the same height by several 
small contractions, and when ic raised it by one great contrac- 
tion. In a great contraction more heat would become free than 
in several small ones, the sum of which was equal to the great 
Experiments (though some were difFicuU) fully confirmed this, 
especially after it was ascertained that the cooling during the 
longer period of the several smaller contractions as against the 
shorter duration of the great contraction, did not play a part 

It IS shown, then, that as the stimulation increases, the tem- 
perature of the mosrle, and accordingly (he exchange of material, 
increase in much quicker ratio than the n cchanical work, nnd 
that the stronger the stimulation the less favourable is the relation 
of the exchange of material to the doing of work. 

These facts are m accordance, as M NawaUchin points out, 
with the common experience that the climbing of a hill is much 
leas healing and exhausiiiig when we go zigzag than when we go 
straight up. In the former case a greater number of small hbings 
of the body result m the same doing of work as occurs in the 
second case through a smaller number of great hfringr. The 
exchange of material, as the second bcnes of experiments show, 
must essentially be greater 111 the second case than in the first , 
and on the amounl of it depends, on the one hand, the develop- 
ment of heat, on the other the exlmustion. 

In order to get at the inner connectiuii of the phenomena 
observed, M Nawahehm sought first to decide the question 
whether the accelerated increavc in product ion of heat was due to 
the mcrea'^e of the stimulus in ilself or to the increase of the con- 
traction produced by the increased stimulalion According to 
Helmholtz’s ubservalions, when a muscle is subj’ectcd to two 
maximum stimuli, one following close on the other, the second 
stimulus produces an increase of contraction only when, at com- 
mencement of the second contraction, the first has already 
reached a considerable heighL If this be not the case, as 
happens if the interval of the two siimuli be less than ^ 

a second, the two stimulations produce no greater couiraciiun 
than each alone. Now m what way does the production of heat 
occur in this latter case 7 Experiment showed that also with 
double stimulation of the nerve, an increase of the heat-develop- 
ment only occurred when it had as result an increase in the 
height of contraction ; the increase of the stimulus in lUclf u 
thus without influence on the amount of heat-production. Hence 
the cause of the quicker increase of the heat-production. That 
of the amount of contraction must be sough r in conditions 
operative durmg the course of the contraction. 

To detennme these conditions the author made experimental 
inquiry into the relation of heat-development to the states of 
tenHion of the muscle during (he progress of contraction. He 
found that the muscle developed less heat the less its tension 
before action , wuh which may be mentioned that this tension 
of the muscle, weighted and stretched by the weight, la smaller 
the more it has, through contraction, approximated to the 
natural length. Expenments, also, as to the relation df the 
heat-produciion to the change of state of tension during to ^ act 
of contraction showed an influence of this, such that 
moment of action the quantity of heat depends on the tension. 
This suggested the idea that the greater heat-prod action with 
incTCBBing stimulation is perhaps a consequence of the longer 
duration of the stronger contraction. The experiments proved, 
however, that this Idea is not justified, for the muscle made small 
and great contractions in the same time. 

As to the nature of the internal processes in the musde^ which 
may be the basis of the phenomena observed, M, Nawalichla 
offers the following remarks i — 

** We know t^t the contracting muscle is a body of variable 
elasticity ; vnth inmeased conhMmn its elastic force becomes 
less, its eirieqBibility greater. When the muscle raises a given 
weight about four miflimetraai the .extenul work for each milli- 
metre of the hfrmg-height IS indeed th^saine l^t nevertheless tho 
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doing of the same external work for every successive unit-length 
of Ibe liAing-helght will require a larger sum of contractile forces 
than for every earlier one, since the muscle, even with progres- 
sive contraction, varies as to its elastic properties in the direction 
of an increase of its extensibility. Up<m tne weight hung to the 
muscle act, when contraction occurs, both the contractile and 
the clastic forces of the muscle. ... In the sum (r -I’ r) of the 
contractile (r) and the elastic forces (r), ^ becomes at first (daring 
the contraction) smaller, with the natural unweighted length of 
the muscle equal to «»/, and later, even negative. If the weight, 
then, be liAcd a number of units of length, the value of c 
must increase with increasing contraction . , . But an 

increase of the contractile force is only possible through in- 
creased transformation of elasticity Into tot zfiva, that is, through 
exchange of matenal, which finds its expression in the increased 
formation of heat which I have observed Thus, if 1 mistake 
hot, the facts discovered by me connect themselves with other 
relations already known, and will find their application in a 
future theory of muscular forces," 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxi'ORIi — It is stated that the Home Secretary has appointed 
ns Joint secretaries to the Oxford University Commission the 
Rev Thomas Vere Bayne, Censor and Student of Christ Church, 
and Thomas Francis Dallm, late Fellow of Queen’s College, and 
Public Orator of the University of Oxford. 

CAMiiRlDaK — The death is announced of Dr Geldart, Master 
of Trinity Hall, Cambridge, in the eighty-firat year of his age 
He had held the mastership twenty-five year*;, having succeeded 
Sir Herbert jenner Fust Dr Geldart graduated aa sevenfeenth 
wrangler m 1818 

l.ONliON — Besides those already announced, the Rev J F. 
Blake and Mr Lebour are, we believe, candidates for the vacant 
geological chair in University College 

Nottingham — The ceremony of laying the foundation-stone 
of the University buddings at Nottingham has been fixed for 
Thursday, the 27th inst The ceremony will be performed at noon 
by the Mayor, and subsequently there will be a public luncheon 
in the Albert Hall, at which Mr, Gladstone is expected to be 
present. The cost of the buildings, including the land, will be 
60,000/. Of this sum an anonymous donor has contributed 
10, 000/, and the remainder will be found by the Corporation, 
who have given the site There will be lecture and class-rooms 
for the promotion of the Cambridge University Eitension 
Scheme, which, it will be remembered, was hrst Incorporated 
at Nottingham, and which has since been carried out successfully 
in several centres of industry There will also be class-rooms, 
laboratory, &c , for the use of the students m the science classes 
in connection with the local Mechanics’ Institution, os well as 
rooms for the Free Library and the Natural History Museum. 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, September lo.^M. Peligot in the 
chair. — Kxpenmental researches on the mechanism of the forma- 
tion of sugar in the liver, by M. Cl Bernard. — Refemng to the 
preceding paper, M. A.Trecul then read a treatise on the formation 
of starch and of cellulose in plants — M. Th. du Moncel then 
presented to the Academy a copy of fais ** Rechenches snr les 
meillcures conditions des Electro- aimants." — On the variation of 
atmospheric pressure at different altitudes, determined at the 
Fay-de-D6me Observatory, during the cyclones of last winter, 
by M. Alluard, The author found, on comparing the borometn- 
cal readings at the Puy-de-D6me Observatoiy with those of 
Clermont Observatory, that .the most remarkable discrepancies 
existed, the barometer having frequently risen several milli- 
metres at Clermont, when at die same time it fell considerably 
on the Pny.de-D6me. He asks whether the suppositioti U 
jttitlfiied that, while a cyclone passes over the land, other smaller 
C3tolon€i are altuated inside of it and remain at different heightSp 
witblnit reaching the gnnmd 7 Or does the strange phenomenon 
reanlt^tem locu reasons which appertain to the relief of the 
Dtea'e chdn and to the relative position of the two observa- 


tories? In all cases this phenomenon ahowi the necessity of 
studyii^ the almosphere in different layers and the great Import- 
ance of the Puy-de-D6me Observatory. — On a process of pre- 
serving the flesh of fish f extract from a note), by M. R. M. 
d'Amclio. — On the presence of phylloxera in the department of 
Loir-et-Cher, by M. J Duplessis. The writer bos found that the 
pemicLoai Insect has now penetrated os far as Villebarron, and 
the district infested near Orleans now has the shape of a vast 
equilateral triangle of 60 kilometres side. — M. Ed. PriUieox then 
read a note on the causes which have brought about the invasion 
of phylloxera into the Vendome district. — M. J. Maistre in a 
lelter to M Dumas speaks of the effects of sulphocarbonates 
against the Insects. — The Minister for Agriculture and Commerce 
wrote a letter to M Dumas on the same subject. — M. Faye then 
drew the attention of the Academy to some mteresting resul ts 
obtained at Washington Observatory by the observation of the two 
satellites of Mars recently discovered. It appears from a communi- 
cation mode by Admiral J, Rodgers, that in the telegram first sent to 
Europe by the Smilhsoman Institution at Washington there was 
a mistake, viz , m ascribing to the inner satellite a distance of 
fifly seconds ; half of the major axis of its orbit amounts only to 
thirty- three seconds of arc. — A letter was then read by the pre- 
sident from M Cb Lamey on some observations he made 
during the winter of 1864-65, and which caused him to believe 
that Mars is surrounded by a ring of asteroids of all sizes, and 
as a whole resembling, in some respects, the ring of Saturn. 
M Lamey had observed an uncertain reddish light on each side 
of the disk of the planet and corresponding nearly to its equator. 
He directs the attention of the observers of the two new satel- 
lites to this phenomenon — M Levemer then announced the 
discovery of another new planet in the zone between Jupiter and 
Mara, by Mr Watson, at Ann Arbor, on the 3rd instant, 
R A, 23'iom, Dec, -h 45 ^ Daily motion in R.A. 55s , m 
Dccl. — i", magnitude 11 — On the theory of the small motions 
of a weighty point on a fixed suface which is desenbed round a 
vertical axis of revolution, by J. Boussinesq. — On locomotives of 
the compound system, by M, A Mallet — On the specific heat 
and the melting heat of platinum, by M J. Violle. In the 
course of experiments made by this gentleman he found the true 
melting-point of pure silver at 954° C — A note by M V. Neyre- 
neuf on the speciflc induction power. — On nit roso -guanidine, 
by M. Jousselin. — On the methods which the ancients must have 
employed to lift and transport the great Celtic or Gallic mono- 
liths, by M. E Robert. — A note by M, L. Hugo on some 
curves representing certain elements of the planetary system. 
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MICROSCOPICAL PETROGRAPHY 

Microscopical Petrography, By Ferdinand Zirkel. Being 
V0I. VI. of the Report of the United States Geological 
Exploration of the Fortieth Parallel made under the 
direction of the Engineer Department by Clarence 
King, Geologist-in-charge. (Washington, 1876.) 

T O the massive and important scries of volumes in 
which the Report of the Exploration of the Fortieth 
Parallel has been published the Engineer Department of 
the United States has just added a sixth which, for 
general interest and usefulness beyond the area of the 
Survey, is equal if not superior to any that has preceded 
it. In the course of this protracted and laborious survey 
many rocks were encountered to which Mr. Clarence 
King and his coadjutors felt somewhat at a loss to apply 
the petrographical nomenclature of Europe. He accord- 
ingly sought help from the highest European authority on 
the subject. Prof Zirkel, of Lei pug, whom he induced to 
undertake the task of examining the vast collection of 
rock-specimens which had gathered during so many 
years of lield-work Prof. Zirkel accordingly crossed the 
Atlantic, spent some time m New York with Mr King 
and his staff in making a preliminary investigation of the 
collection, and m leaining the geological position of the 
specimens and the geological structure of the wide region 
from which they had been obtained Subsequently a 
large and typical series of rock-specimens was sent over 
to Leipzig to be submitted to careful microscopical inves- 
iigaiion. No fewer than twenty-five hundred thin sec- 
tions were prepared and examined under the microscope 
The result of Prof Zirkel's laborious task is now given to 
the world and most appropriately forms a separate volume 
of the Report on the Geology of the Fortieth Parallel. 
Mr King may be congratulated upon the judgment he 
has shown in the allocation of his materials He has 
enriched his official publications with the most important 
contribution yet made to the petrography of America, 

Of the way in which Prof. Zirkel has acquitted himsell 
of the task he undertook, it is hardly possible to speak 
too highly. With the charactenslic method of bis coun- 
trymen he marshals his facts in such orderly fashion that 
every observation has its appropriate and proper place 
where it may be expected and where, if sought for, it 
will be found. Familiar as he is with the minute texture 
and composition of most European rocks, it must have 
been a congenial, even though labonous work, to attack 
on such a scale those of another continent. He has evi- 
dently given himself heartily to the investigation, and has 
produced a work which more than sustains his well- 
earned reputation. 

In an introductory chapter the author briefly sketches 
the leading types of microscopic structure which, largely 
as a result of his own previous labours, have been recog- 
nised among crystallLne rocks. These may be reduced 
to three : — 1. The purely crystalline, that is, rocks which 
display only crystals or crystalline particles so interwoven 
as to form a solid, compact mass. Granite may be taken 
as the type of this group, a. The half-ctyslallinc. Rocks 
of this group consist partly of crystals of crystalline 
VOL XVI —No. 414 


particles, and partly of a non-crystalline amorphous sub- 
stance or paste, which may be {a) a colourless but more 
usually yellow, brown, or grey glass ; (3) partly devitrifled by 
the appearance of minute translucent but non polarizable 
grains (globulites), or variously-shaped opaque needles or 
haira (tnchites) , (c) still further devitrified by the in- 
crease of these grams and needles, so that little or no 
glass remains— a structure termed mirro-crystallitic ; or 
(^) a peculiar amorphous substance neither showing the 
transparency of glass nor definite grains and needles 
(crystallites), but appearing to consist of indistinct grains 
or fibres, which seem to melt into each other. This is 
termed the microfelsitic. 3. The non-crystalline. Here 
the rocks consist sometimes merely of glass, as ob- 
sidian, sometimes of the amorphous microfelsitic sub- 
stance, as in felsites. Dr. Zirkel admits, however, that 
even where these differences of minute structure are best 
shown they do not suffice as a basis for the systematic 
arrangement of rocks, which must rest on fundamental 
mineral constitution. The same mass of rock, indeed, 
may within a short space put on extraordinary diversities 
of minute structure. 

A number of terms are introduced into the Report 
which, though most of them have for some time been in 
use in Germany, for the most part make their first 
appearance here in an English dress “ Ground mass " 

15 employed to denote what seems to the naked eye to be 
the dense homogeneous matrix of a rock, wherein the 
usual scattered porphyntic crystals are held , ** base is 
used as the designation of what is only seen under the 
microscope to be a non-crystaJlised or unindividualised 
paste, glassy, globulitic, micro crystallitic or micro-fclsitiCj 
as the case may be, in which the crystals, whether micio- 
scopic or visible to the naked eye, are held. “ Macro- 
scopic” has obtained wide currency m German petro- 
graphical literature as a convenient designation for what 
can be seen without the use of lenses. " Microlitcs” are 
minute, thin, needle shaped, usually cylindrical bbdies, 
which occur both in the base and m separate crystals of 
rocks, and represent imperfect stages in the crystallisation 
of different minerals ; when colourless they are called 
" belonites,” when black and opaque, “ trichites.” 

As most rocks have undergone more or less internal 
alteration, many products of decomposition are met 
with under the microscope which cannot always be 
identified with definite mineral species No one who 
has practically studied microscopic petrography can fail 
to have been often puzzled to name some of these pro- 
ducts. They are in far too minute quantity and too 
intimately diffused through the substance of a rock to 
be capable of being collected for chemical analysiSL 
They present no recognisable crystallographic form, and 
they show no distinctive reaction under the polariscope ; 
yet they have too often, with no expression of hesitation, 
been identified with known minerals, the identifications 
being at the best only guesses, and sometimes most 
improbable ones. It has lately been the practice at' 
Leipzig to avoid attempting such identifications when the 
evidence is so slight, but to be content with the applica- 
tion of provisional names which may include many 
different compounds having at least some common 
' characters, such as opacity or colour, and to wait until 
the progress of investigation allows more precise names 
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to be aflixed. Prof. Zirkel now introduces these pro- 
visional and useful terms to English readers. “ Opacite" 
includes all the black opaque amorphous grains, scales, 
and streaks which have resulted from the decomposition 
of different minerals, and which, no doubt, vary widely in 
chemical constitution. They probably in most cases 
consist laigely of metallic oxides. "Ferrlto "embraces 
those yellowish, brownish, or reddish specks, grams, 
veinings, ur pseudomorphous crystals which occur in so 
many rocks where oxides of iron have decomposed 
“ V^indite'’ IS the term applied to greenish transparent or 
translucent scales, fibres, or veins, frequently seen where 
hornblende, avigite, or olivine have been aPered. They 
must vary much in composition, sometimes approaching 
chlorite, sometimes dclcssite orscipentine 

These scientific terms may be usefully transplanted 
into English text-books. The only one which, though 
the great need of such a word cannot be denied, seems 
open to considerable objection, is macroscopic." It is 
too like “microscopic," whether as written, printed, or 
spoken. flymnoscopic " would be better But there 
occur throughout the Report many nouns and adjectives 
which the reader will in vain look for in any dictionary, 
and the meaning of some of which he will not readily 
appreciate if he docs not happen to be familiar with the 
German petrographical terms for which they are intended. 
Such are “fibration," “ lamcllation," “ inclusion,” “ zon- 
ally," “ImcaLcd," “ flu1d.1l,” " mterwedged,” and many 
more Even ordinary words are used in a way which is 
apt to puzzle the umniiiatcd For example, some occur- 
rences are poor in augitc," “ poorly-shaped crystals, 
"diop-likc m crippled minerals ” The English language 
is not quite so meagre as to be unable to furnish expres- 
sion in already familiar words and phrases to the ideas 
sought to be conveyed by these novel and sometimes 
rather uncouth terms. 

After a brief chapter devoted to the crystalline schists 
and their related rocks, the author proceeds to what are 
commonly known as the igneous rocks, beginning with 
granite and the early intrusive porphyries and felsites, 
passing thence through the diorite, diabase, gabbro, and 
other groups, into the wide senes of tertiary volcanic 
products. V Richthofen’s name propylite is retained for 
the oldest eruptive rock of the tertiary series — a mixture 
of plagioclasc felspar with hornblende, having most of the 
characters of the old diorites and dioritic porphyries. 
The petrographical differences between this rock and an- 
desite are carefully summed up by Prof Zirkcl ; but 
at the most they appear to be rather fine-drawn. He 
insists that rocks of different geological date can 
be distinguished pctrographically, and that this may 
be done even among the different members of the 
tertiary series Undoubtedly the most important chapter 
of the Report is that devoted to the trachytic and rhyolitic 
rocks. Among the trachytes some have been found con- 
taining augite instead of hornblende^a curious and novel 
fact which establishes an analogy between these tertiary 
masses and some old syenites of Tyrol and Norway, in 
which G. von Rath has lately shown that augite replaces 
hornblende The author partly following von Richthofen 
divides the rhyolites mto (i) Ncvadilc or granitic 
rhyolite , (2) Rhyolite proper, including the felsitic and 
porphyniic varieties, of which he has found among 


the rocks of the Fortieth Parallel no fewer than sixteen 
well-defined types ; and (3) Hyaline rhyolite, including 
the glassy and half-glassy varieties, obsidian, pitchstone, 
pumice, See, With the exception of some varieties in the 
eastern jurt of the region, all the basalts met with m the 
course of this survey prove to be felspar-basalts, Though 
repeating in Western America the familiar charactera^of 
the basalts of Western Europe they contain some varieties 
which merit a special subdivision. These arc marked by 
(i) the invariable presence, though in small quantity, of 
sanidine, (2) the general absence of olivine, (3) the 
abundance of the glassy microhtic base, (4) the occa- 
sional presence of hornblende, (5) a high proportion of 
silica, (6) the dusty character of the included apatite. 
A petrographer who admits such wide departures from 
the normal type of a species must not be surpnsed at 
those who would further seek to unite some of his species 
which hardly differ from each other so much as these 
varieties of basalt do. 

The l^^eport is illustrated by twelve quarto coloured 
plates. For beauty of execution nothing has appeared 
like them since those of the lamented Vogelsang. They 
have been executed at Leipzig, under the author's own 
c>c, and are evidently as faithful as they are vivid and 
artistic ARLiunAi.o Gr tKiE 


OUR BOOR SHELF 

RgsidRs of the AralO’Caspian Expedtiwn, Fascicule iv , 

38S pp , with seven lithographed plates ; and Fascicule 

V, sixty-eight pages. (St. Petersburg, 1877 ) [Russian ] 

Thk fourth fascicule of this publication contains an im- 
portant paper by the well-known Russian ichthyologist, 
Prof Kessler, on “The Fishes of the Aralo Caspian 
Pontic Ichthyological Region” After an introduction, in 
which the author briefly sketches the geography of the 
region, and makes a few objections to some statements of 
Mr. A. R. Wallace as to the geographical distribution of 
fishes. Prof. Kessler describes forty-three new species 
and varieties of fishes of the region, and twenty-four other 
species, the previous descriptions of which were incomplete. 
These descriptions, being the result of very elaborate 
researches, ars based on extensive collections obtained by 
the members of the expedition, and by previous explorers. 
The new species arc illustn-ted by seven plates. The 
second part of the work is a systematic catalogue of all 
fishes known to inhabit the region, with notes as to their 
geographical dibtnbution 

The third part deals with the general conclusions 
arrived at by the author as to the geographical distribu- 
tion of species, the relations of the Aralo-Caspian ichthyo- 
logical fauna to the faunas of the neighbouring basins, the 
distribution of species in different waters of the region, 
the zoological characteristics of the fishes inhabiting it, 
and their genealogical relations, their mode of life, and 
some remarks on the geological history of the region, 
These conclusions (some of which have already been 
noticed in Nature) will certainly be of great interest to 
the 2 00- geographer, and their importance is mgeh 
enhanced by the usual caution of M, Kessler's statements. 
The work is altogether an important acquisition to ichthyo- 
logical literature in general, all the more that it deals with 
countries very imperfectly known Until now. 

The fifth fascicule of the work contains two papers by 
M. Al^niicin “On the Sweet Water Springs on the 
Shores of Lake Aral,” and a “Sketch of the History of 
the Islands of that Lake/' the former containing some 
interesting information as to the distribution of water 
in sandy step]^s. 
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LETTERS TO THE EDITOR 

\Thi Editor does not hold kmself responsible for opinions expressed 
by hu correspondents. Neither can he unJertake to return, 
or to correspond with the writers of, ejected manuscripts. 
No notice is taken of anonymous communications. 

The Editor urgently reacts correspondents to keep their Utters as 
short as possible The pressure on hu space u so great that u 
IS impossible otherwise to ensure the appearance even of com~ 
munications containing interesting ana novel facts, \ 

Urticating Organs of Planarlan Worms 

There exist, as 19 well known to all comparative anatomists, 
in the fikm of most plananan worms certain rod-like bodies 
(Slabchenkorperchen of German authors) concerning the function 
and homologies of which there has been consideiable speculation 
and dhTeience of opinion. By some authors these bodies, which 
always at an early stage of their existence are contained in cells, 
"the Tod-cells " have been compared to the thread-cells or 
ncmatocysts of ccelenterata, the rod-celU being considered 
homologous to or possibly homogenous with these cnelenterate 
nematocyslB. In the July number of the Quarterly Journal of 
Microscopual Science, vol Ixvii , new senes, 1877, I published a 
aper on the structure of several forms of land planarians obtained 
y me during the voyage of H.M S Challenger^ In this paper 
IS desenbed and figured the structure of the rod-cells of several 
genera of land planarians as observed in the fresh and living 
condition. In an American form Geoplnna flava and also in a 
Geoplana from New Zealand and a Rhyne kodemus from the Cape 
of Good Hope rod-celU were observed in which the rods are 
much longer than the cells and are in their quiescent condition 
coiled spirally within the cells (/ r., PI xx. Figs. I5i 20, 21, 22, 
23)1 but which rods are shot out from the cells and protruded for 
a Jong dutance beyond the surface of the epidermis when the 
animal is compressed or irritated. Such probably ib the mature 
condition of the cells in question in all land planarians 
Meeznikow has desenbed a somewhat similar form of cell as 
existing m bis Geodesmus bdimatus 

In so ne microscopic sections of land planarians hardened in 
alcohol I the shot rods or threads may be seen in abundance 
when closely looked for, projecting from the edges of the section 
of the epidermis. The demonstration of the spiral coiling of 
the rods within the cells, and of their protrusion on irritation, 
would at first sight seem to ally these bodies more closely than 
ever with ccelenterate ncmatocysts, but there is this great differ- 
ence between the two structures, that several rods are present in 
each cell m the planariaos, and that the rods are solid and 
apparently free within the cell, and when protruded by the 
bursting of the cell are shot clear of it. In CGelentcratcs, as 15 
familiarly known, the thread is continuous with the cell and 
hollow, and is everted m the act of protrusion 

In the summary of my paper above referred to (/ r., p 292) 1 
suggested that it would be interesting to tc^t the action of the 
rod bodies of land piananans by applying a living worm to the 
tongue and observing whether urucation was produced. I wrote 
at the time to friend, Mr. Thwaitcs, F K.S., curator of the 
Koyal Botanic Gardens at Peradeniyo, Cevlon, and asked him 
to make the experiment, which he did forthwith, and the result 
shows that piananans do undoubtedly produce urtication in much 
the same way as cslenterates, and there can be no doubt that 
this function is performed by the rod-bodies, which are thils 
weapons of defence, and no doubt used also to secuie prey. 

Mr Thwaltes wntes "I have lost no time before attending 
to your request touching the planarians 1 applied the tip of 
my tongue to two of them brought fresh and lively to me, and 
quite seniibl^ was 1 to a feeling of unpleasant tingling, and it 
was accompanied with slight swelling. The aensatlona very 
similar to what is experienced upon a slight scalding The 
plananan itself evidently felt very uncomfortable, as ic became 
dilated latenUy to a cooRfderable extent during contact with the 
Up of the tongue, though it soon recovered itanormai condition ” 

H N. Moseley 

New University Club, St. James’s Street, S, W 
The SatelllieB of Mere 

It seemi worthy of notice that the propheUc genius of Homer 
has already not only identified bui^aven ^ven names to the two 
satelLltci of Man. I allude, of course, to the passage in the 
fifteenth book of the Iliad, where Ares is preparing 10 desewd 
to the earth (possibly this refers to an unuiually neu appro^ 
at oppoiidon, as at the present time) — 


*flr ipdro'Kai fl Tvvovs x/Acto rt ^$oif rt 

(fuyrii^iy . . II., xv. II9 

which Pope renders — 

" With thxt he fives commHQd to Fear and Flight 
To join hii rapid coursers for the fight ", 

Deimus and Fhobus are not, perhaps, very euphonious names ; 
but astronomers will not lightly reject the authonty of Homer. 
Eton, September 29 H. G. Madan 

On the Coming Winter 

Having recently computed the remaining observations of our 
earth-thermometers here, and prepared a new projection of all the 
observations from their beginning m 1837 to their calamitous 
close last year — results generally confirmatory of those arrived 
at in 1870 have been obtained, but with more pointed and 
immediate bearing on the weather now before us. 

The chief features undoubtedly deducible for the post thirty- 
nine years, after eliminating the more seamnal effects of ordinary 
summer and winter, are — 

I, Between 1837 and 1876 three great heat-waves, from with- 
out, struck this part of the earth; viz , the Brst in 1846 5, the 
second in 1858*0, and the third in 1868 7 And unless some 
very complete alteration in the weather is to take place, the 
next such visitation may be looked for in 1879 5, within limits 
of half a year each way. 

2 The next feature in magnitude and certainty is, that the 
periods of minimum temperature, or cold, are not either in, or 
anywhere near, the middle time between the crests of those three 
chronologically identified heat-waves, but are comparatively 
close up to them on cither side, at a distance of about a year and 
a half, so that the next such cold wave is due at the end of the 
present year 

This IS, perhaps, not an agreeable prospect, especially if political 
agitators arc at this Lime moving amongst the colliers, striving 
to persuade them to decrease the out-put of coal at every pit's- 
mouth Being, therefore, quite willing, for the general good, 
to suppose myself mistaken, I beg to send vou a Brst impresiion 
of plate 17 of the forthcoming volume 01 observahons of this 
Royal Observatory, and shall be very happy if you can bring 
out from the measures recorded there, anymore comfortable view 
for the public at large. PiAZZi Smyth 

Astronomer- Royal for Scotland 

Royal Observatory, Edinburgh, September 27 

The Australian Monotremes 

1 OBSERVE in Nature (vol xvi p. 439) that a doubt arises 
respecLing the Echidna or Auslraliau porcupine (recently re- 
named Tackyglossus) and the Orniihorhynchus \sting found In 
Northern Australia. It does exist in Queensland, but how far 
north It 19 impossible to decide until we arc better acquainted 
with that extensive territory. The fact of one having been found 
by Mr. Kennedy, as mentioned by Mr. Forbes at Plain Creek in 
lat 21” S IS, as fur as the published statement can be depended 
upon, correct, and was never considered by any Austrdian in 
Queensland as a matter of doubt, as they were well acquainted 
with the animal , but whether the Tachyghssus woa the same or 
of a different species I do not consider has been sufficiently 
noticed ; whether it was the Tachyglossus hystrix, or with sqm- 
cient distinctive characters, as has been recently found in that ol 
New Guinea to make it a newspecien, is not known, as ordinary 
travellers are not able to distinguish those characteristic differ- 
ences which would immediately strike the experienced naturaiiiL 
The species found in the vicinity of Darling Downs, &c., U 
evidently the Tachyglossus hystnx, and from a recent letter 
received from my son, Mr G. F Bennett, he finds no difficulty 
in procuring specimens of this species near Foowoomba by offer- 
ing rewards for those procured at certain intervals of time, to 
enable him to carry out his investigation! on the mode of 
generation of the Moitotrcmata, and U possible to procure the 
impregnated uterus of that animal, as well os that of the Orm~ 
thorhynchus, os in both animals it no doubt will be identic. 
As (ar as regards the rudimental pouch in the Echidna it 
is only ab'e to be found in that animal during the breed- 
ing season, and 1 could never detect it at any other time. 
Ii 18 mentioned by Prof. Owen in hu memoir on the young 
of the Echidna {Philosophical Transactions, 1 865, p. 678), and 
indeed it has been a well-known fact for some penoa of time, as 
some years ago I doubted the assertion and public attention was 
moat paiticulsrly drawn to it. and the was ascertained 
I beyond doubt even before the publication of Piot Owmi'i paper. 
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Tbe Of-nithorhytichm bein? an aquatic animal does not poBsesi 
a pouch at any time. ^VltTL respect to the New Guinea specieB 
of Jichuina^ the quest ion whether the Tachyglossus laivser and T 
br^tijmi are distinct species can now be decidrd, as I observe that 
examples of both sexes of T hnAtjmi have been obtained m the 
mountains on the north coast of New Guinea at an elevation of 
about 3,500 feet. That a new and somewhat analogous species 
of Tachy^iosms may yet be discovered in Northern Au«ttralia 1 
consider very probable. Gkorok Bennett 

Se})tembcr 29 

PS — By letters from Sydney dated August 4 no intelligence 
has been received from Sig. D'Albeitia since his departure for 
the riy River m May last. 

Are there t \6 Boulders m Orkney and Shetland? 

In your impression of the 13th Inst, (p 418), there is an 
intereslmg letter from Mr Laing, M P , stating that there are 
no boulders in Orkney or Shetland lie aayg that having **an 
intimate personal acquaintance with these islands, which are my 
native county, and almost every yard of whose surface and shores 1 
have explored with rod and gun,” . . "I can assert positively 
that 1 never saw (in them) a boulder or perched block, or the 
trace of any nil, or boulder clay, kame, eskar, raised beach, or 
other form of glacial or marine action," 

Mr Laing’s object in drawing the attention of geologists to 
these fads is, that "if true, they seem to a/Tord a crucial lest of 
the truth or falsehood of some of the most important theories of 
modern geology ” 

Mr Laing observes that in Orkney there could be no boulders, 
fitc., bfcause " there were no glaciers, there being no great local 
mass of mountains to produce them " 

As regards Shetland, Mr, Laing says he cannot speak with the 
same conhdence "Still, having travelled over a great part of 
the principal islands, I can assert that 1 have never seen m them 
eiLlier, any traces of glacial action.” 

Mr. Laing having invited information on this subject, Prof. 
Gcikie has published an article in the same number of your 
paper (p 414), controverting Mr, Laing's Btatements, and main- 
taining that the facts a«icertained by him and his colleagues in 
(he Scotch Geological Surrey establish that these islands form 
" no exception (o the general glaciated condition of Scolland.” 

In corroboration, so far, of the Professor’s statement, that 
there are in Orkney and Shetland "many transposed blocks of 
gneis«, schist, and other rocks foreign to the immediate locality ” 
of the blocks, I need only refer to the following list of boulders 
reported to the Edinburgh Royal Society Boulcler Committee. 

In Orkney. 

'£i{ay Island —Conglomerate B 12 X 7 X li feet, = about 
S tons weight Situated near top of a hill 250 feet above sea. 
No conglomerate rock in £day, but there is in Stron&ay Island. 

Fnth and SUnnis , — While pebbles of freestone on the hills. 
But there are no white freestone rocks in this island It ib all 
old red 

Sunday — Gneiss 13 . 7 X 6 X 2 i feet =* about I4 tons. No 
gnei^ rocks on this island, Nearest island with gneiss rocks 
IS StromnesB, 30 miles distant, and in Shetland, still more 
distant. 

Walls — Lydian stone 13 . 9 X 7 X 6 feet = about twenty- 
eight tons Sandstone is the prevailing rock. 

StrofHfiess Island . — Two granite boulders lying on. red sand- 
stone rocks— distant, one a quarter of a mile, the other one mile 
from gramte hills. 

In Shetland, 

Brfssay — A number of boulders here, of a rock foreign to the 
island. One of them Is 10 x 7 x 4 feet. Supposed to have 
been transpoited from Norway. 

lUtisay — On a cliff 200 feet above the sea,' rounded blocks 
resting on knolls of polished rock. 

Large perched blocks, some many tons in weight. 

Sumburgh Head . — Conglomerate B. lying on sandstone rock. 

Wheie can it be supposed that these boulders come from? 

Prof Geikie thinks there were glaciers, at all events, in one 
of the islands, viz., Iloy^t end even ** separate glaciers ” in all the 
vallcvs of that hill, whose top Is only 1,550 feet above the sea, 
I feel great difficulty in subscnblng to that opinion ; 1 rather 
agree with Mr, Laing, that there could be no glaciers, for wnnt 
p f g lufficient ''mass of mountain region to produce them.” 
£yen if In Hoy glaciers could have been formed on a hUl the 
higheet peak of winch u only 1 550 feet above the adjoining lea, 
what la to be said of those boulders which are on islands where 


the hills do not exceed 500 or 200 feet, and in which there are 
no rocks of the same nature os the boulders? 

Prof Geikle refers to the rock stn itions in Orkney and Shet- 
land fwhich Mr, Laing seem^ not to have discovered) as additional 
proof^B of glacial action. If these strlations had been caused by 
glaciers, the direction of the stn^ would vary with the direction 
of the different valleys in which the glaciers moved But this is 
found not to be the case. Prof Geikia says that both in Orkney 
and in Shetland the movement of the ice has been on the " whole 
along a north-west and south-east line.” He refers to reports 
by his colleagues, Mr Peach and Mr Horne, In coiroboration 
of his statements. 

In looking into Mr. Peach’s report, 1 Hnd that be apecitiea the 
stnsc on the rocks of Shetland as running wz/artfius directions. 
In the most northern island, he says '* the destroying force 

(the nature of which force, however, he avoidit indicating) coming 
against a hill (called the ^ Muckle 500 feet high) on its 

north-west flank, had been partially turned by the hill into a 
valley (which he names) and made to produce the well-known 
phenomenon of ' crag and tail ' ” — the crag or bared rock being 
on the north side of the hiU. 

Mr. Home in his p^per also describes the stria: in Shetland as 
running m various different directions. Some of the stns on the 
rocks, and tile boulders on the surface, indicated, as he thought, 
ice action from east to west "In addition to these, however, 
vtkers (he aa>B) were found, which could not have been produced 
by icc-shedding in the ordinary way, These cross island, 
If gar dies s of its pkysual features^ and are often at rtgfU angles to 
the newer set.” 

These facts, I venture to submit, may be explained by suppos- 
ing that the Shetland and Orkney Islands, when still under the 
ocean, were subjected to the action of Arctic currents loaded 
with icebergs and shore ice. We know that in the Arctic regions 
now, fragments of rocks are by these means carried about in 
vanouB directions, and dropped on the sea-bottom ; whilst the 
rocks at the sea bottom are ground down, polished' uid striated 
Iw the hard stones and gravel pushed forward by icebergs, 
The existence of Arctic currents from north-western points has 
indeed been already well established by a study of the boulders 
and striated rocks found along the west coasts of Caithness, Ross, 
Argyll, and tbe islands of Lewis, Hams, and Uist, 

The inference of Mr. Peach from what he saw near I.erwick 
was, that there "the direction the drift came from is evidently 
northerly ” "The destroying force ” to which Mr. Peach refers 
as having swept across the island of Unst baring a hill up to a 
height of 500 feet on its north-west flank, could have been no 
other than an Arctic current loaded with ice. 

These facts establish points of the highest geological interest. 
They indicate a submersion of the northern parts of Europe under 
the ocean to the extent of many hundred feet, and the non-exibl- 
ence of any gulf-stream ilowing through the North Atlantic. 
The Isthmus of Panama requires to be depressed only 350 feet, 
to allow that stream to flow into the Pacific. 

The separate question of '^Raised " mooted by Mr. 

Laing and discussed by Prof. Geikie, 1 do not enter on. Both 
of these autborillei agree that there are no raised beaches in 
Shetland and Orkney. It is mdeed very curious that such should 
be the case, cousidenng that they exist along the Caithness coast, 
and in every other part of the kingdom, including Ireland. 1 
may, however, notice that Mr. Fca^ in huReport on Shetland 
speaks of a "raised beach ” as having been seen by him there, 
Milne Graden, Coldstieam, N B. David Milne Home 


Fertiilaatlon of Flowers by Birds 
Among the "Biological Notei” in Nature, voI. xv. p. 
416, there IB one referring to the agency of birds m effecting tl>e 
fertilisation of flowen. A few weeks before reading this note 1 
was induced to suspect that many flowers might be dependent 
wholly or in part on the.visits of smsil birds for their effectual 
fertilisation by observing that a very considerable number of 
birds shot at that time had the plumes of the forehead and the 
lores thickly dusted with pollen. This fact was noticed in several 
species of Dicmnce and Hec'arinuner, iti the Loruuii^ and even 
in a glossy starling {Calornis panayensis), which latter is mainly 
a frugivorous bird. Both the sun-birds and dower-peckers are 
fruU-leeders to a certain extent , but thev also prey on rninuLe 
insects, in search of which (and possibly 01 fhe nectar sometimes) 
they diligently probe the corollas of niuneroos flowers, and on 
^thdrawing their ^eads a portion of the pollen remains in many 
instances adhering to the plumage boroering the bUl, and u 
carried away and introduoca into the next blossom visitM. 



Oct. 4, 1877] 


NATURE 


477 


The immediate source of attraction possessed by the flower 
for Its feathered visitants lies, 1 think, id the small insects which 
resort to it, and not, at any rate usu^ly, in their furnishing any 
nectareous secretion which is palatable to the birds. For if the 
latter visited the blossoms for the sake of the nectar they would 
perfectly acquainted by experience with its situation and 
make no delay m going straight to it, whereas the habit of the 
Bun-birds and the dower-peckers also 19 rather to hover on 
rapidly-vibrating win^s a few Inches in front of the opening of a 
blossom, aa if recesses in search of food, before 

thrusting Llieir beaks into the corolla ; and often after thus 
examining a flower they dy ufT to another without tnuchmg it at 
all, having apparently satisfied themselves that the first one con- 
tained no prey for them. A II. Ilverett 

N, Mindanao, July 23 

Heat Phenomena and Muscular Action 

On reading the article winch appeared iti Nature, vol xvi. 
p. 451, on the heat phenomena accompanying muscular 
action, it has occurred to me to send the following problem 
which IS akin to the subject. 

If a man docs work (say lifts a weight), the principle of the 
conaervation of energy teaches us that the potential energy — the 
work done — (weight lifted) is at the expense of the man as a 
magazine of fuicc, m fact that ‘'virtue has gone out of him" 
Now Ruppose a man lifts say a ton of bi icks and deposits the bricks 
one by one on the top of a w'all six feet high, we can exactly 
estimate the amount of work done, the energy rendered potential 
and external, and if we knew also the extra amount of heat 
radiated or otherwise carried off from hix body — as most probably 
the work would raise his temperature — we could exactly measure 
the amount of energy the lifting of the brick cost him. 

Now suppose another man were to lift the bricks from the top 
of the wall and deposit them gently — i r, without concussion — 
on the CTOund, it is evident that there is a certain amount of 
potcntiail energy disappearing, m fact that there U work being 
absorbed by the man, of course appearing lA tome other form, 
but the question is how ? 1 his second man's work is of course 

in one sense work, but m the sense of producing external, 
potenlial, or kinetic energy, is not so. unless, perhaps, in beat. 

Strangely enough it follows that lifting down the brick ought 
to make the man either radiate heat more, waste tissue Ics«, 
digest food less, or in some other way account for the energy 
absorbed by him. 

Generally I think the conversion of force by obstruction U not 
always BO clearl|r traced as it might be , in friction it is clear, as 
also la the compression ot elastic bodies, but in the instance 
above, as also in the ihrollJlng ol steam, it is not so clear 

A. R Mol I SON 


Does Sunshine Extinguish Fire? 

1 READ Mr Tomlinson’s t aper (Nature, vol, xvi p 361) near 
the time of ita delivery, and was struck with the inconclusive cha- 
racter of hiB experiments What he attempted to obtain was the 
condition of combustion m sunshine and combustion in darkness, 
catcris panbus. 13 ut he left the usUns panbus entirely out of the 
experiment, and actually used a dark cubbard (I believe this is 
good spelling etymologically and phonetically), Into which there 
was no free Influx of atmospheric air. Naturally his candles burnt 
with inferior combustion there. 1 have for years together burnt 
Newcastle coal, and no other; and for years together burnt 
South Staffordshire coal, and no other ; and 1 say tiiat sunshine 
puts out a sea-coal fire and not a S.S, fire. The reason of this 
IS, 1 apprehend, not far to seek. In the Midlands it is the 
practice to keep a fire abve by a raker, or gathercoal. It 
would be quite useless to attempt to do this with a sea-coal fire, 
which goes out in a short time unless the cakes of cool be broken 
up ; in a word, one has to watch a lea-cosl fire , and it lAust be 
In every Londoner’s experience, that such a fire is apt to elude 
one at the last faint gleam from over reckless puking. Now, if 
the Bun is shining on the coal, that la«t faint gleam is Invisible, 
and the fire goes out aa a matter of course. Sunshine puts out a 
sea- coal fire by insidiously eclipsing the warning glimmer of its 
e&pinng ^ embers. This, at least, is a vtra causa, A prion I 
abould say that combustion would be less rapid in au rarefied 
by BunUght than in air deprived ol it ; but 1 djjp pot believe 
sunihlne extinguishes a coal fire in any other wty Ibaii that I 
hnw deacribqd, C. Ml Inolbby 

Folkestone 
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The Approaching OprosinoN of Iris.— The oppo- 
sition of this minor planet in the present autumn affords 
another favourable opportunity of determining the amount 
of solar parallax on the meihod already successfully 
applied by Prof Galle, of Breslau, in the case of Flora. 
The Berliner asU onomische^ Jahrbuch for 1879 contains 
a rough ephemens of Ins for every twentieth day of the 
year, but this being insufficient for the purpose in view, 
we subjoin places calculated from Prof Brunnow's tables 
of the planet, on the approximate formula; explained jn 
his introduction ; the error of the tables being very 
sensible at the present lime, nothing would have been 
gained by calculating in the accurate Form P'or the sake 
of brevity the planet’s positions are given for every fourth 
day only, but they will be readily interpolated for the 
intermediate dates. 
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Oct 

S 

Ascensiion 
h m s 

3 56 7 

Nonh 

De ilinjliuii 

27 5 6 

I hsi incr 
from the 
liarlli 

1-0034 

Di-iLinte 
from the 

Sii n 

1 8350 

1 • 

12 

3 

SO 

5 ^^ 

27 3'3 

0 9709 

1 T 

16 

3 

56 

55 

26 57 8 

0 9526 

1 834s 

>1 

20 

3 

56 

20 

26 48 9 

0 9306 

Jf 

24 

3 

55 

8 

26 36 5 

0 9111 

1 8354 

■ f 

28 

3 

53 

20 

26 20 5 . 

. 0 '8944 

Nov 

I 

3 

50 

5S 

26 09 

0 8808 

I S376 

1 1 

5 

J 

48 

8 

25 378 

0 8704 

ji 

9 

J 

44 

57 

25 11 6 

0 S633 

1 '841 1 

ii 

13 

3 

41 

32 

24 42 7 

0 8597 


II 

17 

3 

38 

I 

24 II 5 

0 H597 

I S459 

ii 

21 

3 

34 

31 

23 3S 7 

o’S6j4 

II 

25 

3 

31 

9 . 

..23 50 

0 8708 

1 S5ZO 

f f 

29 

3 

28 

2 

22 31 2 

0 SSi9 

Dec 

3 

3 

25 

17 

21 58 1 

0 8905 

1 8593 

1 1 

7 

3 

22 

58 

21 26 5 

0 9146 

II 

1 [ 

3 

21 

11 

20 56 7 

0 9360 

1 8677 . 


Ins will be in perihelion October 147, G M.T., and nearest 
to the earth on November 15, her distance at this time 
being o 859 (the earth's mean distance from the sun being 
taken as unity). Her intensity of light may be expected 
to rather exceed that of a star of the seventh magnitude 
6’8m. according to the Berliner Jahrbuch. ' 

The Outer Satellhe or Mars— This object is 
still under observation at the Observatory of Pans. It 
was also measured again by Mr. Common, of Ealing, 
with his 18-inch silver-on-glass refiector on September 24, 
the angle c^culated from the elements which have been 
given in this column differing from the observed angle 
— 4°. An observation on September 13, by M. Borrdly 
at Marseilles, presumed to apply to the satellite, must 
refer to a faint star, the satellite at the lime being m the 
opposite quadrant. 


Binary Stars —Dr. Doberck, of Markree Observa- 
tory, continues his investigations on the orbits of the 
revolving double stars I n N o. 2, 1 5 6 of l he Aslronomische 
Nachrtchlen hz has given provisional elements of S 1768 
and Z 3121, the latter of which appears to be an olnect of 
special interest from the shortness of the penod of revo- 
lution, which hardly exceeds that of the well-known 
binary, f Herculis. Also elements of S 3062, a star which 
was the subject of a pretty complete calculation by Dr. 
Schur in 1867. The results of the two discussions are 
as follow : — 


Passage of perl-oslre 
Node 

Angle between the lines 
of nodes and apaidea 

Indination 

Ectentnaty . ... ,, 

Semi-xxis major 
Period of revolution . 


Schur 1B67 
i 835 'I 96 
32“ 10' 


97 " 31' - 
29” 58' . - 

0^009 . 

iia'64 yean 


Doberck 1877 
1834 88 

38^35' 


92“ 7' 

32“ n' 
04612 
i" 270 

104 415 years 
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These orbits are m very satisfactory confirmation of 
each other 

May we hope that at no distant period Dr. Doberck 
may find he has sufficient material to induce him to investi- 
gate the elements of a Centauri ; a fair approximation to 
the true orbit might be expected from his experienced 
hand 

P/iOF ADAMS ON LEVERRIER'S PLANETARY 
THEORIES ' 

II 

T he nineteenth chapter of M Leverner^s researches 
which forms the first part of the eleventh volume of 
the Annals of the Pat is Observatory^ contains the deter- 
mination of the secular variations of the elements of the 
orbits of the four planetSi Jupiter, baiurn, Uranus, and 
Neptune. 

In the first place are collected the difiTerential formula 
which are established in the previous chapter, and which | 
give the rates of secular change of the various elements at 
any epoch in terms of the elements themselves, which by 
the previous operations have been cleared of all periodic 
inequalities. 

The terms of different orders wh^ch enter into these 
formuLc are carefully distinguished. 

If we were to confine our attention to the terms of the 
first degree with respect to the excentncities and inclina- 
tions of the orbits, and of the first order with respect to 
the masses, the differential equations which determine 
the secular variations would become linear, and their 
general integrals might be found, so as to give the values 
of the several elements for an indefinite period. 

In the present case, however, the terms of higher orders 
are far too important to be neglected, and when these are 
taken into account the equations become so complicated 
as to render it hopeless to attempt to determine their 
general integrals 

Fortunately, however, these are not needed for the 
actual requirements of astronomy, and for any definite 
period the simultaneous integrals may be determined with 
any degree of accuracy that may be desired by the method 
of quadratures 

In this way M Leverrier has determined the values 
of the elements for a period of 2,000 years, starting from 
1850, at successive intervals of 500 years. The first steps 
in this integration were attended with some difficulties, 
because the determination of the numerical values of the 
rates of change of the several elements at the various 
epochs depends on the elements themselves which are to 
be determined Hence several approximations were 
necessary in order to obtain the requisite precision 

After this work of M Leverrier, however, the extension 
of the investigation to other epochs, past or future, is no 
longer attended with the same difficulties. In fact, from 
his results we may at once find, by the method of differ- 
ences, very approximate values of the elements at an epoch 
500 years earlier or later than those which he has con- 
sidered. His general formulae will then give the rates of 
change of the several elements at the epoch in question, 
and having these we can determine by a direct calculation 
the small corrections which should be applied to the 
approximate values of the elements first found. 

This process may evidently be repeated as often as we 
choose. 

It is important to remark that in the formuls which 
give the rates of change of each of the elements at the five 
principal epochs considered, as well as in those which give 
the total variations of the elements at the same epochs, 
the masses of the several planets appear in an indetermi- 
nate form, so that it may be at once seen what part of the 
variation of any clement is due to the action of each of 
the planets, and what changes would be produced in the 

' Continued from p 464- 


value of any element at any epoch by any changes m the 
assumed values of the masses. 

Consequently, when the astronomer of the future, say 
of 2,000 years hence, has determined the values of the 
elements of the planetary orbits corresponding to that 
epoch, It will be easy for him, by comparing those values 
with the general expressions given by M Levemer, to 
determine with the greatest precision the actual values of 
the masses, provided that all the disturbing bodies are 
known ; and should there be any unknown disturbing 
causes, their existence would be indicated by the in- 
consi5ten':y of the values of the masses which would be 
found from the different equations of condition. 

By means of the work which has just been described, 
everything has been prepared which is required for the 
treatment of the theories of the several planets 

The remainder of the eleventh volume of the Annals 
IS accordingly occupied by the complete theories of Jupiter 
and Saturn, the former theory being given in Chapter 20, 
and the latter in Chapter 3I of M. Leverner’s researches. 

The coefficients of the periodic inequalities of the 
mean longitudes and of the elements of the orbits are 
not only exhibited m a general form, but are also calcu- 
lated numerically for the five principal epochs considered 
in Chapter 19 of these researches, viz, for 1850, 2350, 
2850, 3350, and 3850. 

The long inequalities of the second order with respect 
to the masses, depending on twice the mean motion of 
Jupiter plus three times the mean motion of Uranus 
minus SIX times the mean motion of Saturn, arc also 
determined in a similar form 

Chapter 22 of M Levcrncr's researche's, forming the 
flrsc part of the 12th volume of the " Annals,'^ contains the 
comparison of the theory of Jupiter with the observations, 
the oeduction of the definitive corrections of the elements 
therefrom, and finally the resulting tables of the motion of 
Jupiter, The observations employed are the Greenwich 
observations from 1750 to 1830 and from 1836 to 1869 
together with the Pans observations from 1837 to 1867 

To the results given in the Astronomer- Roy aFs 
“ Reduction of the Greenwich Observations of Planets 
from 1750 to 1830” M. Leverrier has applied the cor- 
rections which he has found to be required by his own 
reduction of Bradley's observations of stars and his rede- 
termination of the Right Ascensions of the fundamental 
stars, published in the second volume of the "Annals" 
(Chapter 10). 

The equationS| of condition in longitude, for finding 
the corrections of the elements and of the assumed 
mass of Saturn, are divided into two series corre- 
sponding to the observations made from 1750 to 1830, 
and into two other series corresponding to the obser- 
vations made from 1B36 to 1869. Moreover in each, 
of these series the equations are subdivided into eight 
groups, corresponding to the distances of the planet from 
ICS perihelion, to 45°, 45° to 90", and so on. From these 
are formed four final equations, the solution of which 
gives the corrections of the epoch, of the mean motion, of 
the excentricity, and of the longitude of the perihelion, in 
terms of the correction required by the mass of Saturn, 
which is left in an indeterminate form. The substitution 
of these expressions m the thirty two normal equations 
corresponding to the several groups above-mentioned, 
gives the residual differences between theory and observa- 
tion in terms of the correction of the mass of Saturn. No 
conclusion can be drawn from the ancient observations ; 
but from the modem observations M. Levemer finds 
that the mass of Saturn assumed— which is that of 
Bouvard— should be diminished by about its TrJirth part. 
This correction is very small, but M. Leverrier regards ic 
as well established. 

On the other hand, Bessel's value of the mass ot 
Saturn, founded pn his observations of the Huyghenian 
satellite, exceeds Bouvard's by about its vMl* p^it, 
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The equaliona of condition in latitude are treated 
in a similar manner, being grouped according to the dis- I 
tances of the planet from its ascending node. From 
these equations the corrections of the inclination of 
the orbit and longitude of the node are found separately 
from the ancient and from the modern observations. The 
results differ very htlle, but the second solution is 
emplojed m the construction of the tables. After the 
application of these corrections to the elements, the 
agreement between theory and observation may be con- 
sidered perfect . so that the action of the minor planets 
on Jupiter appears to be insensible, and there is no indi- 
cation of any unknown disturbing causes. 

There are some peculiarities in the mode of tabulating 
the perturbations caused by the action of Saturn The 
perturbations of longitude and of radius vector are not, 
as usual, exhibited directly, but instead of them M 
Leverricr gives the perturbations, both secular and 
periodic, of the mean longitude, of the longitude of the 
perihelion, of the excentricity, and of the senii-axis major 
of the orbit, and then from the elements corrected by 
these perturbations he derives the disturbed longitude and 
radius vector by the ordinary formuJcC of elliptic motion. 

Where ilie perturbations are large M. Leverrier con- 
siders this preferable to the ordinary method of proceeding. 
The perturbations of iRliludc being small, he applies to 
the inclination and longitude of the node their secular 
variations alone, and then determines directly the periodic 
inequalities of latitude 

All these perturbations, whether of the elements or of 
the latitude, are developed m a senes of sines and cosines 
of multiples of the mean longitude of Saturn, including a 
constant term, the cocfficienls multiplying these several 
terms being functions of ihe mean elongation of Saturn 
from Jupiter, which for a given elongation are developed 
in powers of the time reckoned from the epoch 1850. 
These coefficients only are tabulated with the mean 
elongation as the argument, and the perturbations are 
thence calculated by means of the oidinary Irigono- 
metncal tables. The intervals of the argument are so 
small, that the requisite inierpolations are very simple, and 
the coefficients which relate to the four elements, and 
depend on the same argument, are given at the same 
opening of the tables 

The tables have been calculated specially for the 500 
years included between the years 1850 and 2350 Never- 
theless they may be applied to epochs anterior to 1850, by 
simply changing the sign of the time reckoned from 1850 
For one or iwo centuries before 1850 this extension will 
have all the rigour of modem observations, while /or still 
earlier tunes the accuracy of the tables will greatly surpass 
that of the observations which we have to compare with 
them. 

M. Leverner^s Tables of Jupiter are now employed in 
the compulations of the Nautical Almanac^ beginning 
with ihe year 1878 

The iliirUcnlh volume of the Annah is devoted to 
the theories of Uranus and Neptune. These theories are 
not unattended with difficiiliies In the first place, these 
planets are disturbed by the actiors of the two great 
masses Jupiter and Saturn, interior to their orbits, and 
these actions are modified by the great inequalicics of 
Jupiter and Saturn depending on five times the mean 
motion of Saturn minus twice the mean motion of Jupiter. 
In the next place twice the mean mo ion of Neptune 
differs very little from the mean motion of Uranus, and 
thus arise inequalities of Long period in the elements of 
Ihcir orbits which are large enough to produce very 
sensible terms of the second order. Lastly, ihe mean 
elliptic elements of the two planets are not yet sufficiently 
well known. 

In a preliminary chapter, the 24th, M. Leverrier investi- 
gates formuls which are specially appLcab^ to the 
case of a planet disturbed by another which is consider- 


ably nearer to the sun. In this case it is easily seen that, 
by the direct action of the disturbing planet on the sun, 
perturbations of large amount may be produced in the 
lUments of the orbit of the disturbed planet, while the 
corresponding perturbations of the co-ordinates of the 
planet are comparatively small. Hence arises the advan- 
tage of considering this case apart 

We have seen how closely the theories of Jupiter and 
Saturn are related to each other. In a similar manner 
the theories of Uianus and Neptune are also closely 
related in consequence of the great perturbations intro- 
duced into the elements of their orbits by the near 
approach to commensurability in their mean motions. 
Hence, before entering upon the separate theories, M. 
Leverrier devotes Chapter 25 of his researches to the 
determination of the mutual actions of Uranus and Nep- 
tune, and this forms the base of the theories of both 
planets The method employed is similar to that adopted 
in the case of Jupiter and Saturn, and the results are 
exhibited in the same general form 

It IS important to remark that the elements of Uranus 
and Neptune as delennincd from observations severally 
differ from their mean elliptic values by the amount of 
iheir perturbations of long period corresponding to the 
mean epoch of the observation? The apparent elements 
of Uranus and Neptune for the epoch 1850 have been 
carefully determined by Prof. Newcomb in his excellent 
work on the theory of those planets which obtained the 
Society’s medal in 1874. By the application of his own 
general formulae, M. Leverrier deduces from these 
elements the values of the mean elliptic elements corre- 
sponding to the same epoch It may be remarked that 
the mean elements thus determined will depend on the 
assumed masses of the two planets, and will therefore 
lequire small corrections when more accurate values of 
the masses have been obtained 

When the secular variations of Uranus and Neptune 
given in Chapter 19 were found, the elements were less 
accurately known, and M Leverrier has therefore recal- 
culated the values of the excentricities and longitudes of 
the perihelia of the two planets for the same five epochs 
as before, starting from the mean elliptic values of the 
elements above referred to 

Chapter 26 contains the completion of the theory of 
Uranus. The last chapter, which contains the comple- 
tion of the theory of Neptune, is not yet printed. 

The tweniy-third chapter also, which contains Ihe 
comparison of the theory of Saturn with observations, 
together wiih the tables of the planet, and which will 
form the latter part of the twelfth volume of the Annals, 
IS not yet printed The results of this comparison of the 
theory wiln observaliors have, however, been fully pub- 
lished in the Comptes Rcmlu\^ ?nd I understand that the 
tables will be used for computing the place of Satuin in 
the foiihcoming volume of the Nautical Almanac, 

AUhough the comparison of the theory of Saturn with 
observations shows in general a satisfactory accordance, 
there occur some discrepancies in individu^ yrars which 
are larger than might be desind. 

During tlic thirty-iwo years over which Ihe modem 
observations extend, viz, from 1S37 to 1869, the dis- 
crepancy between theory and observation, however, 
remains constantly less than 2" 5 of arc, excepting in two 
instances, viz., in the years 1839 and 1844, when the 
differences amount tb 4'' 5 of arc. 

In the ancient observations only, made in the time of 
Maskelyne, rather larger differences occur, amounting in 
two instances to nearly 9" of arc. 

In Older to test whether these discrepancies could be 
due to any imperfections in the theory, M. Leverrier has 
not shrunk from the immense labour of forming a second 
theory of the planet independent of the former, employing 
methods of interpolation instead of the analytical develop- 
ments. 1 learn directly from M. Leverrier that this 
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second investigation entirely confirms the accuracy of the 
first as regards the periodic inequalities, but that the 
secular variations of the excentricity and longitude of the 
penhelion are slightly changed. The effect of these 
changes is to bring the theory into very satisfactory 
accordance with the observations oT Bradley, but the dis- 
crepancies above mentioned in the time of Maskelyne 
and m the modern observations still remain unalTccted. 
The character of the discrepancies shown by the modern 
observations makes it very improbable that they can be 
due to any errors in the theory. 

In fact, the error appears 10 change almost suddenly 
from a positive one of 4^4 m 1839 to a negative one of 
o m 1844, a variation of nearly 9" 5 in five years. Now 
no terms or group of terms due to the action of the 
planets could thus suddenly disturb the motion in five 
years, at a given epoch, and then leave the motion 
unaffected during the following twenty-five years, M. 
Leverner is therefore inclined to think that the discre- 
pancies arise from errors In the observations, notwith- 
standing that the Greenwich and Pans observations are 
mutually confirmatory of each other. 

He suggests that it is possible that the varying aspects 
presented at different limes by the ring may affect the 
accuracy of the observations of the planet, and may cause 
changes in the personal equations of the observers, which, 
from being rather large in the case of the ancient observa- 
tions, have gone on diminishing as the system of 
observation has become more perfect 

One unlooked-for result follows from M. Leverner's 
comparison of his theory of Saturn with the observations. 
Considering that the influence of Tupiter on the longitude 
of Saturn may amount to 38CX) , it might have been 
expected that /^rom observations of the planet extending 
over 120 years the mass of Jupiter could have been deter- 
mined with ^reat precision M Leverrier has found, how- 
ever, that this is not the case 

The equations of condition furnished by the comparison 
of the heliocentric longitudes of Saturn as deduced from 
theory and observation contain five unknown quantities, 
viz, the corrections of the assumed values of four 
elements and the correction of the assumed mass of 
upiicr On solving the equations with respect to the 
rst four unknown quantities, the corrections to be 
applied to the elements are found to be greatly influ- 
enced by the intermediate correction of the mass of 
Jupiter, and after they have been substituted in the 
equations of condition, the coefficients of the correc- 
tion of the mass of Jupiter in great part destroy each 
other, nowhere amounting m the resulting equations to 
one-tenth part of their values in the primitive equations. 
Hence these equations are insufficient to determine the 
mass of Jupiter with any precision. Conseaucntly, in the 
formation of the Tables of Saturn, M. Leverner has 
employed the value of the mass of Jupiter determined by 
the Astronomer- Royal from his observations of the 4th 
satellite. 

The result which has just been noticed will appear to 
be less paradoxical if we consider that by far the larger 
part of the disturbances which Jupiter produces in ihe 
motion of Saturn is represented by the inequalities of 
long period which affect the mean longitude and the 
elements of the orbit Now in the course of 120 years 
these inequalities have run through only a small part of 
their whole period, and therefore, during this interval, the 
greater part of their effects tnay be represented by 
applying changes to the several mean elements equal to 
the mean value of the corresponding lon^ inequalities 
during the interval. It is only from the residual disturb- 
ances, which are comparatively small in amount, that 
any data can be obtained for the correction of the mass 
of Jupiter. 

In the course of a few centuries, when these long 
inequalities, as well as the secular variations of the 


elements of Saturn, shall have had time to develop them- 
selves, It will be possible Co determine the mass of Jupiter 
from them with all desirable precision , 


TUE GLANDULAR ORIGIN OF CONTAGIOUS 
DISEASES 1 

'^EN years ago, on the occasion of a Congress held in 
this town to discuss the question of the disposal of 
sewage, I had the honour, at the request of the commiUee 
of management, to deliver a lecture on the subject of the 
poisons of the spreading or communicable diseases. An 
abstract of the lecture was afterwards printed by the 
Congress, and for a lime it gained a wide circulation. 

The lecture of which I speak was based on a series of 
experimental researches which for some years previously 
I had been carrying out on the question of the mode of 
production and communication of those diseases which 
were anciently called plagues or pestilences, but which 
are now called communicable or spreading diseases. 

I do not think that at a health congress like the present 
I can do better than recall attention to this same subject 
The suppression of plagues is one of the grandest and 
supremest efforts of the sanitary reformer The sup- 
pression can never be accomplished until all educated 
people understand the advances of modern science as to 
ihe cause and mode of origin and mode of propagation 
of these diseases. Whatever, therefore, tends to strike 
out light of knowledge on these subjects tends to eluci- 
date, and though the spark lighted may go out again it 
may help to show the way. 

I shall m this present effort first go back to the point 
where I stood when here ten years ago 1 shall then 
briefly survey the course of thought that hag sprung up 
between that time and the present Next [ shall state 
the position of my own views as influenced by the work 
of the past ten years. Lastly, I shall touch for a moment 
or two on the practical applications of theory to the deve- 
lopment of practice. 

Outline of the Gliuidular Theory^ 

From my researches previous to the year 1867, and 
which formed the subject-matter of my previous lecture 
here, I had discovered that the fluids secreted during 
various stages of disease in some forms of communicable 
disease could be made to propagate disease. A portion 
of secreted fluid taken from a patient of Mr. bpencer 
Wells, a patient who was suffering from surgical fever 
following upon the operation of ovariotomy, had been 
made to produce a definite form of fever in an inferior 
animal by being simply brought into contact with the 
peritoneal surface of the animal The secretion from the 
peritoneum of the affected animal was shown by further 
experiments to have the power of inducing the same order 
of phenomena of disease in other similar animals, and 
through four generations of animals the phenomena were 
repeated. Those were the first experiments in which this 
class of phenomena of disease by direct propagation and 
repropagation were produced synthetically. They have 
since been performed and modified in many ways, and 
the origination of them has been assigned to different 
experimentalists, but 1 am entitled to say they were the 
first of the kind ; they were carried out in the yeara 
1864-65, and they were communicated to the Association 
of Medical Officers of Health in the year 1865, 

During the same course of research I made an attempt 
to separate the poisonous matter from the poisonous 
secretion, and in one attempt of the sort I believed myself 
to have been successful. Certainly 1 separated a sub- 
stance which was exoeedingly poisonous in us action, and 
which, after the manner of an alkaloid, combined with 
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acids producing salts which were not only themselves 
poisonous but which reproduced poisonous secretion. In 
the lecture delivered in this place m 1867 specimens of 
these salts and of the substance from which they were 
derived were placed on the table. 

To the poisonous substance^ that is to say, to the base of 
the poisonous matter of the communicable diseases, 1 gave 
onginally the name of sepiine, and 1 classified all diseases 
that are induced by such subs tan ccj septinons diseases. 
Before this period the diseases had been named zymotic^ 
under the idea that they were connected with a process of 
zymosis or fermentation t They are still commonly known 
by that name. Since the name I suggested was given to 
them, they have been tailed septic diseases, and the term 
septicemia has been brought into use in relation to them. 

1 am of opinion, with all respect, that the word septine, 
as applied to the basic poisonous matter, and the term 
septinouB, as applied to the phenomena, are the two 
simplest and best terms we can employ. 

As the inquiries which led up to the experiments with 
septine progressed, I was led to form a view as to the 
nature of the poisonous base and as to its mode of origin 
As I have already said it seemed to me to be an alkaloid, or 
chemical substance resembling in physical prooerties mor- 
phme, strychnine, and other bodies of that class, but de- 
rived, not like them from vegetable, but from animal organic 
matter. The difficulty in proving this lay in finding a 
reason for the various effiects of the septinous material. 
If It were a common base bke that which 1 suspected I 
had found, why should it not always produce the same 
form of septinous disease ? Why should it, on the other 
hand, produce, as we know it does, many kinds of disease, 
each having a certain general likeness to the others, but 
each at the same time different m many important details, 
as different, for example, as small-pox is from scarlet 
fever, or maaslcs from hydrophobia ? 

The difficulty in this way suggested led me to reflect 
o;i the connection which might exist between the bases 
of the diflfercnt secretions of the animal body and the 
matter of septine. Each secretion yields some oi^nic 
product ; the gastric secretion pepsine, the salivary secre- 
tion ptyaline, and so on, and each secretion plays a different 
part in function although the organic bases of them all 
may present a general similitude of construction. 

Thereupon I was led to the conception that the secre- 
tions of tne animal body are in fact the sources of the 
septinous diseases, and that the various septinous diseases 
are, in fact, all of glandular origin ; that in every case of 
disease the poison producing it is nothing more and 
nothing less than a modified form of one or other 
secretion. 

In the lecture of 1867 delivered here a sketch was sup- 
plied of the number of diseases which affect the human 
family. They were stated to be about two hundred and 
fourteen in number, that is to say, when we classify the 
symptoms together so as to make them into great groups 
to which we can give specific names, we may reckon up 
two hundred and fourteen such groups of diseases. 
Amongst these groups 1 desenbed one group as depend- 
ing for Its cause on the action of organic poisons. 

Tlie diseases produced by the organic poisons were 
classed as follows . — 

Small Fox. 

Measles. 

Scarlet Fever. 

Diphtheria, 

Typhus Fever 
Typhoid Fever. 

Erysipelu 
HoipUal Fever. 

Ftie^eral Fever (or the fever 

On the nature of the organic poisons whkh produce 
the diseases I urged the following points 


(a) That in every case the poisons arc in themselves 
specific. Each poison has a specific property, always 
bringing out the same disease through countless ages 
From the time when man was first attacked by them, on 
to the present time, I have no doubt that each of the 
communicable diseases has been developed from, and has 
depended upon one specific poison 

(A) That the organic poisons arc inodorous, have no 
smell whatever, and that no communicable disease ever 
depends upon the mere gases of decomposition of organic 
matter. 

(c) That as regards the organic poisons themselves and 
their physical properties the great type of them all is 
represented by the poison of any venomous snake If we 
puncture the poison bag, there exudes from it a fluid 
substance that contains the poison. If we gently dry 
that down, It becomes a darkish, somewhat powdery, half- 
glistening mass. It is the type of all the poisons which 
produce disease. 

(d) That the special poisons are separable, and that 
I had separated one of them, namely, the poison of 
hospital fever. This is a secretion formed in the wound 
of a person suffering from surgical injury, and as it 
could be obtained in large quantities, it had been specially 
selected for the purpose of experiment. The poison, when 
obtained in large quantities, could be evapor^ited to the 
form of an extract or syrup, and produced, when dried, 
a substance resembling closely the snake poison It 
admitted of being pulverised, and when introduced into 
the wound of a healthy animal, it produced symptoms 
similar to those of the patient from which it was taken. 

A specimen of the poison of hospital fever, so prepared 
was shown. It was extracted from the fluid of the peri- 
toneal cavity of a lady who had been operated upon for 
ovanan disease by Mr. Spencer Wells 

(e) That the poison thus obtained may be introduced 
into the body in various ways , that communicated to an 
animal, it will give to the body of that animal the same 
poisonous property as was possessed by the poisonous 
substance first introduced ; ihe poison, lhat is to say, 
could be passed on, and made to affect another animal, 
and <!0 through a senes of subjects. 

(/) That in the course of some diseases, these poisons 
are separated by nature in an almost pure state This is 
singularly the case with regard to the poison of small-pox. 
The poison of small-pox may escape from the surface of 
the body, in an early stage, as a very fine vapour, and in 
that way communicate disease It may be communicated 
m a fluid form, as we know when we use it by inoculation. 
In a dry state, as in the scale of a small-pox patient, it is 
innocuous till it comes into contact with the water or with 
the fluids of the body , then it becomes poisonous. 

(j^) That the poisons will probably dry solid. In the 
solid state they are inert, but they are capable of re- 
absorbing water apparently after any lapse of tune, and 
of regaining their activity. 

(/^) That they admit of being charged with water almost 
I to any degree , but that as we progress in charging them 
with water, and diluting them with water, they entirely 
lose their active power. This accounts for a tact which 
was observed by the famous Dr. Fordyce in the last 
century. At that time moculalion for small-pox was the 
rule ; and Dr. Fordyce thought, if he diluted the poison 
he would produce a milder form of disease " In fact, he 
was aiming in this way to produce what J enner afterwards 
did produce by vaccination, namely, a modified small- 
pox. He took the poison of small-pox, mixed It with 
water, and refined it to a considerable extent, and he 
inoculated patients with the diluted solution. He then 
found out the fact — that, up to a given point, dilution made 
no difference, the poison always procfucing the disease ; 
but beyond that certain point of dilution there was no 
disease at all produced by the solution— not even a milder 
disease. This was in accordance with my experiments, 
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Yellow Fever, 
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from which I found that the organic poisons retain 
theur activity up to a given point of solution, and beyond 
that the water renders them inert. Through their extreme 
capacity for becoming watery, they lose their activity 
altogether. 

(/) That the poisons are transferable also by the vapour 
of water, and in this way may escape from the living body. 
So long as a person is affected with these poisons, and is 
giving off vapour at a certain temperature, he is poisonous. 
The poison is distributed by the vapour, and the vapour 
IS dmused m what 1 might almost call invisible spray. 
The poisons arc mechanically earned with the vapour, and 
the vapour from the affected person may be absorbed by 
the healthy person. Dut as soon as the body is dead, the 
vaporisation having ceased, or a reverse process having 
been set up, — that is to say, there being a condensation of 
vapouras there sometimes isonthedead body, — the poisons 
are no longer infectious in the ordinary sense of the word 

(7) That the poisons are harmless in their dry state, 
but commence to resume their activity in water. In 
order to ensure their continuous action, they need 
certain temperatures — certain degrees of heat ; that in 
this respect one poison often differs materially from 
another ; and that this marks out on the surface of the earth 
a specific range for some poisons For instance, the 
poison of typhus fever is probably volatile, and condenses 
with difficulty, with the result that it only lives at a given 
low temperature, and that at a certain degree north of 
the equatorial line, the disease ceases. There aie other 
poisons which require a greater degree of heat for their 
distribution, of wnich the poison of yellow fever is an 
example, If yellow fever be brought from a hot country 
to one of our northern ports, it will not live. It may linger 
for a few days, but as a rule, it will not extend. 

(^) That the poisons are all capable of being destroyed 
by various means They are all destroyed, as already said, 
by extreme dilution They are all destroyed also by heat 
and by oxidising agents The mere exposure of them to 
moist oxygen destroys them rapidly The exposure of 
them to ozonised, or electric oxygen, destroys them even 
more rapidly than ordinary moist oxygen Exposure of 
them to chlorine is instantaneous destruction to them. 
Exposure to iodine is nearly as effective, and if the 
iodine can be diffused equally, it is as destructive as 
chlorine. Exposure to bromine leads to the same result. 
Exposure to nitrous acid has the same kind of effect, but 
not in so marked a degree. Exposure to sulphurous acid 
likewise produces destruction 

(/) That snake poison is destroyed by sunlight, and 
that the destruction does not depend upon the temperature 
That bright sunlight is probably one of the means for 
destroying the organic poisons. 

(m) That almost all tne organic poisons arc prescrvable 
by cold, and that, in fact, there is no limit to the preser- 
vation of them by extreme cold. The poisons are 
preserved also by many antiseptics. Sulphur, creasote, 
and arsenic, hold these organic poisons in preservation, 
so that they preserve their active properties, 

{n) That some of the poisons are only poisonous during 
certain stages of their decomposition , with regard to 
the disease called hospital-fever, there is perhaps only one 
certain stage when the secretions really contain the 
poison, There is a certain given stage in the process of 
the manufacture of the poisons when the secretions 
change, and at that point the poisonous matter becomes 
innocuous. 

(0) That in considering the development of these poisons 
it is a common error to suppose that they multiply from 
a germ as offspring multiply from parents, but that what 
occurs IB this . — Each particle of any one of these poisons 
brought into contact either with the blood of the living 
animal or with certain secretions of the living anim^ 
possesses the property of turning the albuminous part of 
that same blood or that same secretion into substance like 


itself. The process of change is catalytic. It is a change 
by which a body is transformed by the presence of some 
other body which does not itself undergo change. The 
multiplication of the poison thus takes place through the 
force of secretion of the person affectea, not through the 
propagation of germ from germ. For instance if poison 
producing contagious ophthalmia be passed from the eye 
of one person into the eye of another, presently there is a 
free secretion. The secretion soon 13 profuse and is 
affected by catalysis from the poison. If the inoculation has 
been deep the whole animal will lie affected , if it has not 
been deep only the eye will at first be affected It is not that 
the particle of poison has propagated a new particle, but 
It is that the natural secretion of the eyeball has come m 
contact with a speck of poisonous matter, and imme- 
diately at that point where the speck of poison was there 
is a change in the secretion This process widens the 
circle, more secretion pours out and more poison is pro- 
duced, and the increase goes on until in the end the whole 
body of the animal may become affected by absorption 
into the body from the injured surface of poisonous matter 
ultimately, i the poison is absorbed into the blood. 

{p) That as a general rule the human body furnishes 
all the poisons that the human body suffers from, that is 
to say, there is a progression of poison from one body to 
another, and that ordinary secretions may change and 
become poisonous without previous infection. This, I 
showed, had been remarkably brought out in the case of 
puerperal poison, where a secretion from the hand of the 
accoucheur had produced puerperal fever. In the case of 
peritonitis, or inflammation of the peritoneum, there is a 
secretion which may be carried on the hand of a healthy 
person and reproduce the disease. Typhus may be pro- 
duced by the overcrowding of persons in a room through 
the vaporisation of organic matter at a low temperature 
Thus we may have springing up novo an organic poison 
which afterwards, on being introduced into one particular 
body, becomes increased by the secretions of that body^ 

ig) That as regards ihe mode m which the organic 
poisons may be transmitted, they may travel in each of 
three ways, They may travel by means of sewage as dry 
solid matter; and all the poisons do this constantly. 
They may be wafted in the air, or carried by means of 
linen saturated with the secretions of patients and dried. 
Again, they may travel in water or in water suspended in 
the form of vapour 

(r) That the mode of the entrance of organic poison into 
the body, when they enter by contact, varies with the 
different poisons, the character of the poison changing 
the mode of Us introduction. The poisons of measles, 
scarlet fever, and typhus are inhaled. The poisons of 
small-pox, diphtheria, glanders, erysipelas, hospital-fever, 
and ophthalmia, require direct contact. The poisons of 
cholera, yellow fever, and typhoid fever seem always to 
be swallowed poisons, and maybe called, spcciflcally, the 
poisons of sewage, and therefore mostly travel in a fluid 
form. They may, nevertheless, travel for short distances 
as fine dust, and they may travel in water in the form of 
vapour. 

The thought that the poisons of the various spread- 
ing diseases are poisonous secretions, and nothing more, 
came naturally out of my researches, 1 realised, as it 
seemed to me, that all these spreading and commu- 
nicable diseases spring out of the living animal body. 
That they are as distinctly the offspring of living ani- 
mals as real progeny are, and that to look to outside 
sources for them, to look to vegetative growth for them, 
for example, or seedling, is merely to ignore the basic 
facts which lie obviously before us for lesson and learning. 
As well suppose that procreation of animals is due to an 
external vegetable product or other product dissevered 
altogether in its origin from the animal as that the poison 
which creates disease of a communicable kind is in such 
manner dissevered as to its origin, 


Oci. 4 , 1877 ] 


NATURE 


4»3 


Another thought which occurred to me m the course of 
my labours, and which I expressed in those earliest 
records of them, has relation to the force by which the 
poisons of the various diseases are developed and thrown 
off. It IS well known that the production of the poisons 
in a living body infected by one of them is limited m 
respect to duration of time of production even when the 
body lives and recovers. This fact seemed to me to 
prove to demonstration that the poison itself is produced 
by the affected body, and is determined in its production 
by some natural function of the body or of some part of 
It. On the basis of my theory, that the poison in every 
case is a modified secretion, this view of the force of pro- 
duction of the secretion is easily accepted as in accord- 
ance with natural law. The force of production is the 
force of secretion, and so long as the secretion continues 
changed in character, so long it is thrown off as a 
poisonous secretion. But so soon as the modification of 
secretion which rendered it poisonous is stopped, so soon 
the secretion, dowing onward as before, is rendered 
innocuous, that is to say, no longer poisonous. If this 
were not the case, there is no reason, as far as I could 
see, why, in every instance of infection the infected 
person should not die. Endow the poison itself with 
independent forces of life and of reproduction, give to it 
a distinct reproductive life of its own ; then why should it 
ever cease to reproduce? Why should it not in cve^ case 
continue to increase within the infected body indefinitely 
until it kills the body, and why should any one ever 
recover ? But consider the poison as a part only of the 
animal body itself, a substance to be eliminated from the 
body by natural methods and then the process of removal 
of the poisonous condition comes into the natural course 
of events, and recovery is a natural process, unless 
some unusual conditions occur to interrupt the natural 
course. 

We see in a common nasal catarrh the outline of 
this scheme. Theie is first a dryness of the secret- 
ing surface, with reRex nervous irritation and much 
nervous depression and disturbance thereupon in the 
circulation of the blood. After a time tnerc is a 
copious secretion from the nostrils, which continues 
until the disturbed nervous balance is brought back 
to steady natural action. At that time the excess of 
secretion is checked, and nothing more is left than the 
local effects of hardened secretion or scale due to 
the desquamation caused by the excessive previous 
action. In outline this is really the natural course of 
every epidemic disease, with the exception that the secre- 
tion of a catarrh is not definitely proved to be a conta- 
gious secretion. I believe it may be so, and sometimes 
IS so \ but I need not press the point. The illustration 19 
adduced merely to show that the course of the disease is 
from within outwards, and that it la checked in its course 
by restoration of internal natural function. If catarrh 
were produced by some external vital agency, reproduc- 
tive in character, lighting upon the nasal tract ; il it were 
due to the colonisation of the nasal tract by an army of 
foreign invaders which settled there and began and con- 
tinued to replenish and multiply, when would the catarrh 
cease? It would, as far as I can see, continue, until by 
destruction of parts and continued abstraction of secre- 
tion a^d extension of mischief over a wider tract of sur- 
face, it killed inevitably. 

A catarrh, according to my view, as it was originally 
expressed, is typical of all the diseases which run 
a ^iven course, and are called spreading diseases. It 
springs up constantly from external atmospheric varia- 
tions ; it runs a given course ; it subsides. It is an 
epidemic, and it would be a true contagious epidemic 
if the matter secreted from the nasal cavity and the 
conjunctiva were not so initbcuous. As I have hinted 
aireadv, I believe it may be contagious. 1 am quite 
9ure that many times in my life 1 have taken catarrh 


by coming' near to a person who was affected by it, but 
whether this contagion is sympathetic or toxic, 1 am 
not able to define. Qn these intimate relations I shall 
have more to say on a future page. 

The Germ Tiuoy, 

In the ten years that have passed since the time named, 
another hypothesis in reference to the spreading diseases 
and in relation to their origin from particular poisons has 
been brought prominently fonvard. Owing chiefly to the 
simple name which has been given to this hypothesis, 
and the commonness of the analogies on which it is based, 
it has gamed much popular favour — 1 need hardly say 
that I refer to the so-called germ theory of disease. 

This hypothesis has been most prominent for eight or ten 
years, but it is really a very old speculation indeed, perhaps 
one of the oldest m medicine. It has its root in the fancy of 
the analogy that as seed cast on the ground yields, or may 
yield, a certain harvest after its kind, as a field or garden 
plot may become fertilised by vegetable seeds or germs 
which may come to it borne by the atmosphere or by 
other modes of conveyance, so the body may be infected 
with germs of disease, which germs, being received in the 
body as a field for their reception, may increase and 
multiply in the body, and by their presence excite the 
phenomena which particularise all the special diseases of 
a communicable kind 

In modern times Dr Grove, late of Wandsworth, was 
the first to advocate this hypothesis, and I need not tell 
a learned assembly like the present that it has been most 
energetically advocated more recently by many of the 
ablest foreign and English men of science. In the 
course of the discussions and of the researches which 
have been conducted on this subject much knowledge 
has, I am sure, been gained in the domain of natural 
history, and much interesting discussion for history hai 
been written on the origin of some forms of life. But 1 
protest that the attempt to connect this knowledge with 
the phenomena of the various communicable diseases, so 
ns to suggest, or, as some do, to assert, that the diseases 
in question arise from germs, and that the person 
affected with a contagious disease has been fertilised 
like a piece of ploughed land or virgin soil by a crop 
of germs, and that m turn he is ihe soil in which 
another crop is being produced by the independent in- 
creasing and multiplying of the genns in him, 1 protest, 
I say, that this hypothesis is the wildest, the most 
innocent, the most distant from the phenomena it 
attempts to explain, that ever entered the mind of man to 
conceive. What most astounds me is that men who arc 
conversant with the practice of physic, who are treating 
diseases of a communicable kind every day, should for a 
moment connect such a hypothesis wuh the phenomena 
they have under their observation. Does any one of them 
believe that hydrophobia is from a germ, that syphilis is 
from a germ, or other diseases I need not specify ^ 

It is suggested by some advocates of the germ spLculation 
that the cause o( the communicable diseases is after the 
manner of the putrefaction of dead organic matter. Docs 
any physician who thinks as he observes, see anything 
like a general mle of putrefactive change in the contagious 
diseases? He may of course sec local decompositions of 
secretions and of blood itself m the course of any of the 
diseases, but these he knows arc all secondary results, 
while he may see &.nd constantly does see all the diseases 
running their course without any sign whatever of the 
kind. Nay, in regard to one disease — cholera — he may, 
as I have done, see it run its fatal course and leave the 
dead bodies as loth to decompose as if they had been 
embalmed. Again, does any physician, who thinks he 
observes, fail to see that the hrst symptoms ul eveiy O' t 
of the contagious diseases are purely nervous sympioms, 
that they mdlcale nervous irritation, and that the par- 
ticular local injuries which occur are not primary at all, 
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but are dependent on special nervous change modifying 
nutntion at the part. Between a boil or abscess and a 
pustule of small-pox what 13 the difference except in 
degree of purulent matter formed at one point of forma- 
tion of matter? 

There is nothing whatever in fact in the clinical history 
of plagues that connects them with the hypothesis of an 
origin from germs produced without the ^dy and enter- 
ing it to fertilise it and create a decomposition. When I 
say there is nothing, I mean there is nothing except the 
analogy of which I have spoken above, and even that 
breaks down, for the analogy of the fertilisation of a field 
by seed means always a definite process of fructification 
and of results from it , whereas in the history of epidemic 
plagues there is no such definition. 

The germ hypothesis fails, however, on other grounds 
than the clinical. If it were true that living germs 
possessing an independent growth and vitality enter the 
animal body, that every disease of a communicable kind 
15 due to Its own external living germ, and that the germs 
continue to multiply and increase by an independent 
action of their own ; if this be indeed true, why do the 
germs after a certain time cease to multiply and allow 
the sick person to recover? Why do they not go on 
multiplying until the person is infested in every part and 
fatally stricken ? Wbo would get well from a disease 
due to living self-propagating contagions P Again, who, 
if the hypothesis were true, would escape fertilisation ? 
A general fertilising diffusion of self-propagating matter 
in minute invisible form entering the body as the air may 
enter could hardly be expected to select a small minority 
of a population, and if it did so at the first, why should it 
do so when it had seized upon many centres in which it 
could increase. But the history of all the communicable 
diseases shows that each epioemic affects individuals 
individually at different periods in the course of the 
epidemic according, as a rule, to exposure to the infected, 
and that the period of the disease is limited by a 
development and a course rendered m certain periods of 
time. 

I need hardly add in objecting to this germ hypothesis, 
because the fact is admitted, that not only has no one 
ever seen a germ of disease, but that no one has ever 
traced any order of germination in relation to any of the 
communicable diseases. When a really living self-pro- 
pagating thing goes through its phases of life and action, 
like, for example, the yeast growth, we can trace it 
through its course of action on organic substances, and 
can study its effects, the changes iL produces and the pro- 
ducts of such changes. In the epidemic diseases we 
have no such guidance, no trace of it Their phenomena, 
indeed, are opposed to the idea of the self-action of a 
foreign vital material. 

LaUr Observations on the Glandular Theory, 

I turn again to a brief review of the glandular theory of 
the origin of the contagious diseases, and of the advances 
1 have made in support of that theory during the period 
of the past ten years. 

In that time 1 have seen no reason to change my views 
on the subject of the glandular origin of the communi- 
cable diseases. On the contrary, every new observation 
has tended to confirm it and to make as 1 think the 
demonstration of its truth the more definite. 

In continuance of observation 1 have noted that the 
number of the distinctly communicable diseases is closely 
related with the number of secretions. The poison of 
hydrophobia is from the salivary secretion ; of diphtheria 
from the mucous glands of the throat ; of scarlet fever 1 
believe from the lymphatic glandular secretion ; of 
glanders from the mucous secretion of the nasal surface ; 
of typhoid from the mucous glands of the intestinal 
furface \ and so on. In some instances the blood itself 


is infected, and the corpuscular matter becomes the seat 
of the catalytic change. 

A second point which has occorred to me is that the 
matter or particle which sets up the poisonous action, 
instead of being living matter, is matter actually dead, 
and that its effect for evil depends, in fact, upon its being 
dead. I mean that the dead particles of organic matter in 
contact with living are the cause of the physical change 
which transforms the new particles of secretion into 
poisonous particles as they are brought up to the infected 
surface to be influenced by the infection. 

On the ground that the poisons are always of glandular 
origin I have been led to the conclusion that under certain 
influences a^ecting glandular action the poisons may be 
made to originate directly through nervous impression 
without the necessary intervention of an infecting particle. 
In many epidemics it is common to see a number of 
examples of ihc prevailing disease the origin of which is 
traceable only to fear or anxiety. We cal! these nervous 
cases, and we try to define them as such and as distinct 
from cases due to contagion of a direct kind. But the 
symptoms are the same as those which follow actual con- 
tagion, and in epidemics of cholera they take even a fatal 
character. My theory explains fully the reason of this. 
It indicates that an extreme nervous impression acts on 
the glandular nervous supply, paralyses the glandular 
function, and thereupon produces the same phenomena 
as IS produced in other instances by the action of a speciflc 
poison. 

The theory in this manner accounts for the origin of an 
epidemic disease from an impressioij made on the nervous 
system without the direct contact of poisonous matter, as 
well as for the after-propagation of the disease by distri- 
bution of poisonous particles when that is communicated 
from an infected to a healthy person. It accounts equally 
well for ihe production of disease and of a poisonous 
glandular product under conditions of starvation and cold, 
by which the nervous tension is reduced. Again, it 
accounts for the production of disease and of a poisonous 
glandular secretion under special atmospherical conditions 
in which the activity of the atmospheric oxygen is reduced 
in sustaining power. 

It has occurred to me further, as a result of the study 
of the action of the poisonous particles, that when they 
are brought into contact with the secreting surface, their 
action towards the body at large is, in the first instance, 
directly on the nervous fibre. The poisons act in the first 
instance as irritants on the peripheral nervous surface, 
and their effect may, I believe, extend particle by particle, 
as by diffusion, through the whole length of the nervous 
cord to the nervous centre. I have no doubt this is what 
slowly lakes place in hydrophobia 1 believe this is what 
takes place in diphtheria when paralysis is the sequel of the 
acute symptoms of the malady. 1 believe the same mode 
of progression of the poisonous influence is what happens 
after inoculation with matter of small-pox, that the 
severe nervous symptoms which mark the onset of that 
disease are due to the extensive injury inflicted on the 
nervous organisation, and that the diffusion of the erup- 
tion over so wide a surface of the skin and mucous mem- 
brane IS the reflex on the peripheral nervous surface from 
the nervous centres. 

It is worthy of special notice in connection with this 
part of my subject, that m the communicable diseases 
attended with an eruption on the skin or nervous surface, 
the eruption, as a rule, takes a circular form, If it be a point 
of vascular blush, a patcchial spot, it is a rounded spot ; if 
It be a pustule it is rounded ; if it be a more diffused rash 
It commences in centres which are rounded points This 
appearance is an indication of nervous injury. The 
rounded surface is the radius of injury done to the ner- 
vous supply of that part. It is a paralysis of the centre 
of nervous distribution over the affected part. My re- 
searches on tlte. influence of extreme cold on nervou^ 




Get. 4. 1877] 


NATURE 


485 


UDCtiOn is strikingly illustrative of this fact. They 
suggest that the nervous impressions sent from the cen- 

f he peripheral surface when they reach the pen- 
urface, as on the surface of the skin, spread out 
ling waves, just, in fact, as water spreads out in 
>n a pool when a stone is made to impinge on the 

other recent investigabons on the mode of action 
or trie poisons of the communicable diseases has led me 
to suspect the source of the symptom which is so com- 
mon to most of them, and which is known as the atten- 
dant fever. The fever is of three kinds . primary, 
reactive, and remittent. The primary fever is that which 
precedes and attends the eruption of an eruptive disease. 
The reactive fever is that which succeeds the extreme 
collapse of an acutely-exhaustive disease like cholera, or 
an exposure to extreme cold The remittent fever is that 
which succeeds upon an acute form of disease, and indi- 
cates either that there has been secondary absorption of 
matter from an abraded surface in contact with poisonous 
substance, or that some hbnnous or pustular matter 
has formed within the body, as it were, and become a 
new and permanent centre of infection 

The first of these forms of fever is, I believe, due to 
the impression on the nervous centres by the poison in 
the manner I have described above. 

The second, the reactive fever, is, I believe, due to the 
same action as that which locally may be induced by 
extreme cold, viz., by an influx of blood into vessels that 
have been paralysed, and by a rapid radiation of heat 
from extensive surface of blood. 

The third form of fever, the remittent, has an origin, 
I believe, specifically its own I have found that pustular 
matter and all secretions containing fibrinous or cellular 
structure have the property, by Lheir presence, of libe- 
rating oxygen from solution This extends, as I have 
found, to blood charged Hith oxygen, and 1 am led to the 
inference that when there is an absorption of such matter 
into the circulation it causes an undue liberation of oxygen 
with a quicker combustion, a fever which lasts unlil the 
exciting matter is itself destroyed and eliminated, and 
which I does not recur until there is re-absorption of 
more of the exciting agent In this physiological mode 
I should explain all the phenomena of the remittent 
attack ; the cold stage incident to the absorption of the 
exciting matter , the hot stage incident to the period 
when, by its presence, the exciting matter is setting free 
excess of oxygen ; the sweating stage when, by rapid 
elimination through the sweat glands, the equilibrium of 
temperature js restored. 

Tne study of ihe glandular theory of the communicable 
diseases has suggested to me another thought which ob- 
servation of the diseases fully confirms, viz , that these 
diseases, like all which have ihcir root in nervous derange- 
ment, present a distinct heredity. The impression of 
disease made on a nervous centre is transmitted There 
can be no doubt as to transmission of tendency to 
particular communicable diseases Any physician in full 
practice can find any amount of evidence on the fact by 
simple natural inquiry. Typhoid fever is clearly a disease 
possessing hereditary transmissible quality. Diphtheria 
IS the same. Scarlet fever is the same, and smalL-pox 1 
should suspect was once almost universally so character- 
ised. These facts alone, one of them alone, is sufficient 
to stamp the origin of the communiLable diseases as from 
the animal body itself. It is certainly one of the best of 
proofs of the truth of the theory of the glandular origin of 
the poison^ It will be seen at once by those who look 
with sufficient patience, that the mode of connection of 
the diseases in hereditary line is the same as that which 
connects hereditary qualities of every kind, physical type, 
mental type, all else that binds many individualities into 
one family. 

^^astly, the study of the glandular theory of the commu- 


nicable diseases enables me to offer the the most rational 
explanation of the phenomenon of non-recurrence of the 
diseases after they have once attacked a person suscep- 
tible to them- It is well understood that, as a rule, a 
person who has been affected by a communicable disease 
IS not affected a second time. To this rule theie are 
many exceptions, but on the whole it holds good. On 
my theory the reason of the phenomenon is simple 
enough. They who are susceptible are born with a 
nervous impression tending to the production of a glan- 
dular secretion easily changed into poisonous secretion 
under the direct action of contact with poisonous matter, 
or even under the influence of a central nervous de- 
pression, whereby the glandular function is deranged 
Hut when such a person has passed through the ordeal 
the tendency, for a time at least, disappears owing to the 
complete modification of glandular function that has been 
induced, to the free elimination that has been established, 
and probably to the change m the nervous matter itself 
that has resulted from organic modification Hence the 
organism becomes susceptible for a time, and if the 
tendency be not intense that lime may mean the whole of 
the life. Indeed as life advances and nervous suscepti- 
bilities derived directly from ancestry lapse into individual 
self-sustained susceptibilities, these tendencies to disease 
subside as a general fact, and lose their activity if not 
their existence 

1 turn, in conclusion, to consider for a moment from 
the view of the glandular theory of the communicable 
diseases, the practice that is suggested for the suppression 
of the plagues of mankind. 

It will be seen at once that on this point nothing can 
be wider than the distance between the idea of contagium 
ns a living self-productive thing, reproductive and inde- 
pendent, and the theory of the production of the contagium 
in each affected person by the force of production of 
his own secretion The latest and one of the ablest 
advocates of contagium vivum, Dr W. Roberts, says, 
respecting contagium —“We know of nothing that ex- 
hibits the phenomena of growth and multiplication except 
a thing possessed of life 

I admit that readily, but my argument is that the pro- 
cess of secretion is a process of life, and that this living 
process, perverted as I have described, is amply sufficient 
to account for the production of all the poisons that exist 
to cause the communicable diseases, that it accounts for 
the number of these disease?, and more, that it accounts 
for the limitation of the number. 

Glandular Theory rn tis AppluaUoti to P radical 
Sanitation 

The practical usefulness of the theory, however, con- 
sists in its direct application. If the contagium vivum 
view be true, if the air around ns is charged with invisible 
germs which come from whence we know not, which have 
unlimited power to fertilise, which need never cease to 
fertilise and multiply, what hope is there for the skill of 
man to overcome these hidden foes ^ Why on some 
occasion may not a plague spread over the whole world, 
and destroy its life universally^ 

My theory presents an altogether different aspect. I 
say to living men and women, it is you who ore the pro- 
ducers of the communicable diseases, or if it be not you 
yourselves it is one of your lower earthmaies in creation, 
some domestic animal that shares with >ou the power of 
producing a poisonous secretion and of giving a here- 
ditary stamp of production to such poisonous product. 1 
look on the man or animal affected with a contagious 
disease as one precisely, for the time, in the position of 
the cobra or other animal that naturally secretes a poison, 
and recognising this fact 1 see at once that the danger is 
all but limited to the person affected. 

Isolate that person from the rest of mankind, take care 
that his secretions, volatile, fluid, or solid, do not come mtg 
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contact with the secretions of susceptible healthy persons, 
and the dang^er is over. With the recovery of that person, 
that is to say, with restoration in him of a natural secre- 
tive process, the poison is destroyed ; or should he unfor- 
tunately die, then with the death of his power to produce 
further secretion the danger is over, unless from his dead 
body some of the poison formed before the death be actually 
carried away to infect. In a word, if my theory be true, 
we sanitarians have complete mastery over the diffusion 
of the poisons of all the communicable diseases. We 
have but to keep steadily m view that the producing and 
reproducing power is in the affected body, and we can, 
even with our present knowledge, all but completely limit 
the action lo the propagating power of that body— its 
power, I mean, of secretion and diffusion of secretion. 

Beyond this, if the theory be true, we must expect, as 
we reduce the communicable diseases of one generation 
to reduce the tendency to them in the next generation, so 
that in time the heredity to particular spreading disease 
shall be thoroughly wiped out. 

The theory suggests a profitable line of research on the 
subject of the production and reproduction of some of the 
poisons by the inferior animals and their transmission in 
that course to man It brings all the inferior animals, in 
respect to their health and comfort, under our especial 
human care, not only for their sakes, but for our own 
self-preservation.' 

Finally, the theory suggests to those v/ho are engaged 
in treating diseases of a communicable kind the best 
means of arresting the progress of a communicable 
disease even when the phenomena of it have been 
developed in an individual. It leads us physicians to 
take a precise view, in each such case, of the nervous and 
glandular processes that are out of the natural order of 
work ; it suggests to us to seek for remedies amongst 
chemical agents which affect special secretions ; and it 
shows us how to place the sick under such conditions 
that the secondary absorption of iheir own poisonous 
secretions, — that deep absorption which, according to my 
experience, is the actual cause of death in the great 
majority of cases of contagious disease, — may be avoided 

In every direction, in fine, in picvcntion and in cure, the 
glandular theory of the origin of the communicable 
diseases opens practical work and hopeful work. 

I have for some time past sought for a favourable 
opportunity of once more pulling forward this theory of 
the natural origin and cause of the communicable diseases 
of men and animals. The present is opportune to the 
fullest degree, and therefore I have seized on it. I am 
too earnest after search of truth for its own sake, too 
certain that in science everything false must fall, and every- 
thing true must remain, to feel any sense of anxiety as to 
the fate of my simple theory, by the side of the doctrine 
of a living contagium. If my doctrine be as true as 1 
believe it to be, it will live, whatever force be arrayed 
against it If it be not true, I would be of the fust to 
welcome its end, and to hail the ascendency of what is 
absolutely provable and certain on the momentous 
questions that have occupied our attention. 

Meantime, I know 1 could not do a better thing for my 
own views than submit them once more to the public eye 
through the audience which has now so attentively 
listened to the argument. 


NOTES 

There has been a great deal of talk during the last few days, 
by prominent public men, on the advantages of some equivalent 
for nniveriity education for all the" people, an education, too, in 
which science would be allotted a just place. Last week a 
Nottingham, the Earl of Carnarvon and Mr ' Gladstone said much 
that was at least true on the advantages of an institution such as 
that newly founded at Nottingham, and each from his own 
itandpoint Isuded the advantages of wide coltnre for all classes. 


Both Mr. Gladstone and Mr. Forster on Tuesday at BradfQjrd 
seemed distinctly to approve of the movement for creating 
Owens College a University, and the only difficulty now seems to 
be the question of power to grant degrees, But surely those who 
are so eager on the latter point forget to distinguish between the 
shadow and (he substance ; the question of degrees will no doubt 
settle itself after the University has been established Still we 
hardly sympathise with the trade-mark view of degrees propounded 
by Dr Appleton mthe Times Bass's or Allsopp’s label is imitated 
because their ales have a high and no doubt well-deserved repata- 
tion. But there were good ales before the names of either of the 
Burton brewers were heard of ; there is the fine old Oxford ale, 
for instance, which, to judge by the public taste, has been improved 
upon by its new Burton rivals. Mr. Forster, however, we must say, 
seemed to think Oxford deserving of a word of praiie fonts present 
activity. Mr. Forster's address at Bradford was no mere essay on 
the beauty of culture, but the weighty utterance of a '* practical " 
man who is foiced to confess that he daily feels the Immense 
disadvantage of having had no e.irly training in science. He 
produced himself, in fact, os a practical comment on Sir John 
Lubbock's previous advocacy of the introduction of science into 
elementary schools. “Ilia ignorance of science," he said, "lus 
want' of having been taught elementary laws of science when 
a boy, he felt every hour of lua life, and U was too late now lo 
learn. Science, if learnt at all, must be learnt m boyhood, and 
it was really disgraceful that in this civilised country, in this intel- 
lectual age, any one should be brought up in ignorance of the 
laws of na'ure, upon the breaking or keeping of which depended 
our happiness, our lives, and almost everything that relates to us 
What a loss of pleasure, and what a different world the outside 
world of nature would be to him, if he could look around and 
understand the meaning of the various forces which were at work , 
and there was no doubt that a boy, even at an elementary school, 
if he learnt the elements there and went on afterwards, would get 
that kmd of knowledge of the laws of science that it would 
become easy to him There was a great talk about the dead 
languages He was not going to say anything against them. 
Latin was almost a necessity lo a man of culture, and Greek was 
of use ; but why should nature, which -^poke to us m so many 
ways, be a dead language to us ? And therefore, if it came to tins 
question— Whether we were to have classes on special subjects 
in elementary schools, classes for grammar, predicates, and a great 
many long words which he hoped nobody would examine him in, 
or for science — he certainly should go in favour of science." 
These are weighty words coming from a man of Mr. Forster's 
experience and common sense," and indeed make ua hope 
that things are progressing, and that we shall not now have long 
to wait before science is mtroduced not only into colleges, but 
into schools of all grades. Mr. Forster concluded by admitting 
that the German workers were superior to ours In the fact that 
they added to practical training scientific knowledge, and that 
he saw no reason why m secondary and even university educa- 
tion voluntary efforts should not be seconded by State aid, 

M Yvon ViLbARCEAU has been appointed " Administrateur 
Provisoire" of the Paris Observatory by an order of the Minister 
for Public Instruction, dated Saturday last. M. Villarceau held 
a sun liar office after the death of Delaunay, before the reappoint- 
ment of Leverrier. Nothing has been said yet as to the appoint- 
ment of a successor. 

At the Guy'i Hospital conversazione^ on Monday evening, a 
new govemmoDt filter, invented by Major Crease, was shown, 
which reduced strong tea and infusions of logwood to clear 
tasteless water. The nature of the filtering malennl is not made 
known 

The white whole, which was brought from America and 
pUaed in B tank J50 feet by 25) of fresh water m Westminster 
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A^UArimn last Wednesday week, unrortimately died on Satur- 
day morning. In the course of the first few hours after 
being put In the water the whole of the skin, piece by piece, 
peeled off, and after this (he whale appeared to be more com 
fortable, fed well, and adopted a less reilless style of swim 
The change in its condition in two days was remarkable. In 
consequence of its journey it had been for twelve days without 
food, and it was on arrival so ihin that the spinous processes 
formed a ridge two or three inches high along ihe back. In 
two days, however, feeding only on eels, it had regained its 
normal appearance, but, as we say, expired on Saturday morninj; 
A post mortem examination was made by Prof. Flower and Prof 
Garrod, assisted by Dr. Bond, of Westminster Hospital and Mr 
Henry Lee. Everything wai m a healthy roi dition except the 
lungs, which had quite lost elasticity, and in which inflammation 
had evidently been set up some (imc. Plastic pneumonia was 
the cause of death. The stomach, notwiihstmding the twelve 
days' fast, had been working naturally, anrl some partly-digested 
eels were found There was abundance of healthy-looking fl=sh 
in all parts of the body, which wis not expected. The skelct m 
IS to be exhibited at the Aquanum, snd ihe viscera and brum 
have been presented to the College of Surgeons The specimen 
was a partly-grown female Beluga or White Whale, nine feet six 
inches long. Prof Wyman, of Harvard, published a dcFcnp- 
lior. of one he dissected m the Boston yonrnal of Natural History^ 
vo] VII., giving 11 Lesson’s name, Brluga horailis In Europe it 
IS generally called Delphinapia lct 4 cat (Pallas), the generic 
name being that given by I.accpMe in 1S04 Some of the daily 
papers have unfairly commented on the whale being put in fresh 
water, If the writers had taken the trouble to tum to *' White 
Whale ” in Dell, they would have found this statement • “It n 
abundant in Hudson’s Bay, Davis Straits, and the Arctic Ocean 
generally It seems partial to large rivers ; in America it 

ascends the River St I^iwrence as far as Quebec, and in Asia 
Schrenkand Nordmann Mate (Int it goes far up the River Amur ” 
It IS stated that one was I ept in fresh water in New York for three 
years, fed on eels The weight of the brain of this Westminster 
specimen has been ascertained by Prof Flower to be 63 oz , an 
unusually high amount in proportion to the siz^ of the anini.a1. 
One pcculiarily of this whale is that all the cervical vertcbrie arc 
separate Several details of practical impoitance with reference 
to the carnage of large celaceans have been learnt from this ex- 
pennicnt, among the most important of which is the fact that 
unless the water- tank, m which it seems most reasonable to sup- 
pose that they would best travel, is bu/Ticiently large to allow of 
the tail being brought well into action the creature is certain to 
be drowned from inabdlty to reach the surface that it may 
breathe. Considering the difficullLcs attending the enterprise it 
IS surprising how the animal arrived m this country without a 
trace of injury , and that inflaminatiou of the lungs should have 
been the cause of death in an aquatic species was equally little 
to have been expected. 

Prof Quincke, the successor of KirchhofT at Heidelberg, is 
now in this country inspecting the various laboratories and 
coHectlons of apparatus 

The long-talked of Conference of Librarians commenced its 
meetings on Tuesday at the London Institution under the pre- 
Bidency of Mr. Winter Jones, librarian of the Bniish Museum, 
Several papers were read on Tuesday and yesterday bearing on 
tbe organisation and utility of libraries, and we trust that the 
multitude who have for one purpose or another to deal with 
books and Itbranes will reap much beneRt and decrease of worry 
by this congress of library oiTicials We would strongly com- 
mend to the attention of the members of ih* congress the 
letter published last weck,Trom Prof, Mallet, of Virginia, 
advocating the organisation of a staff of searchers in connection 
^th all our great libranes Even the most devoted laboratory- 


worker must simetimes consult books, and it is desirable that 
this may be done with a minimum of waste of energy and time. 

The Birmingham and Midland Institute was opened for this 
session, on Monday, by Prof Tyndall, who gave an interesting 
address which we are glad to see is printed at full length in the 
Tttne^ 

Advices have been received from the Ilowgate Arctic 
schooner Florence^ dated Cape Breton, August 8, up to which 
lime the vessel had had a very comfortable and satisfactory 
passage The arrangements for the accommodation of the 
naturalist and meteorologist prove to be quite ample and satis- 
factory, and.alrcady collections of natural hisLory of some interest 
hwL been made. 

Our Paris correspondent writes that important news has been 
received from M dc Bra/ra, the leader of the expedition to the 
Ogovi^, West Africa, Brar/a writes from Doume, a village beside 
one of the numerous cataract? of the river, in 16' S , and 

13“ 20' E. The river 15 stated to flow from the south for a 
considerable distance, when it turns southward at or across tbe 
equator. The natives inform Brazza that the Ogov^ stretches a 
long way eastwards, and It is thought possible that it may come 
from some interior lake. Brazza seems to think that the 
Tdhumba, an aflluent of the right bank of the Congo, may be 
al?o connected with the OgovJ As we hinted last week, it 
seems probable, since Stanley’s discovery, that the Congo and 
Ogovc are connected in some way. 

The sc.a coast branch of ihe United Stales Fish Commissinn 
Ins bcpn at work for some Lime The steam Lug ^pctdiodl a 
pnw'eiful vessel ol 300 Lons, commenced operaLions at Salem, 
Massachusetts, about August i Unexpectedly rich results were 
obLaintd in that vicinity, embr.icing not only many larc forms of 
animal life, but much of pracUial importanLC to lli2 R'-hprics, 
Several place*, were found abounding in fi^h previously unknowii 
to the fishermen of Gioucester and Miiblehead rioimilers of 
marketable size in immense numbers were taken of a species 
{Glyptoiiphalus cynoi^lossus) previously entirely unknown on the 
American coast. Leaving Salem on August 19, it arrived at Hali- 
fax on Wednesday the 22nd, trawling and dredging the greater 
part of the way. In the course of this )oumcy many new animals 
were collected of much interest to naturalists, among them 
several species of Greenland fidi hitherto never detected south 
of that country 

In Guido Cora’s Cosmoi^ vol Iv No vi , we have an 
original chart of the Bay of Assab, accompanied by an elaborate 
description of the bay, the islands, and the adjacent continent, 
together with '.ailing directions It appears lo be somewhat 
better than th"* Red Sea Chart issued by ihf, English Admiralty, 
but probably a drawing on a larger scale by Moresby or olhen 
IS lying at the llydrugraphical Office The bay is on the African 
CoasL, and 13 about forty miles from Fenm Island, at the mouth 
of the Red Sea^ and the same di'^^ ince from Mocha The most 
interesting point of this chart is that an area of some four milei 
by one mile and a-half is claimed foi Italy. 

M Hrrimn, an old professor of mathematics and couno- 
gmpby, 15 about to publish, through Haudry of Pans, an oatrt)- 
nomicol dictionary, quite a novelty in French scientific literature, 
since the astronomical port of the great Encyclop:ed]a was 
published at the end of the last century 

An International Congress of Botany and Horticulture will be 
held at Paris during the International Exhibition next year. 
The Congress will open on August 16, 1S78, and will last a 
week. 

The Cunard stenmer Abyssinia^ which arrived at Queenstown 
on Sunday, expenenced fearful weather from the 22nd to 27th 
ulL — galea from west, north-west, to north, On the 25th, lat 
45*38 N., long 41*5^ W., she met a cyclone from north, and 
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wuhovQ to for twenty-BcvcD hours. This is believed to be a 
cyclone which receotly, [started^ from Iho American coast and 
which thus vanished m the ocean. 

The f^eological survey of Brazil, which has been in progress 
for several yean under the direction of Prof. C F. Hartfc, 
formerly of Vassar and Cornell Universitiesi United States, 
was lately for a .short time threatened, 'with aus pension, but the 
proposal was countermanded and increased streng;th given to 
the coromiision after an investigation of all the arcumatancea. 
The temporary stoppage of operabons was used advantageously 
by Prof. Hartt in placing the collections made by him In good 
order, and his parties have again entered the field in pro- 
secution of their objects. Among the more important results so 
far accomplished by the survey has been the discovery of the 
existence in Brazil of the Silurian, Devonian, [carboniferous, 
triasslc, Jurassic, cretaceous, and post- tertiary formations, all of 
them furnishing well-characterised fossils m great variety, and of 
which large numbers have been collected by the commission for 
Its Investigation, and for purposes of distribution in Brazil and 
of exchange with foreign establishments So far no well- 
defined tertiary has been found to exist in Brazil. The survey 
has also been very successful in Us ethnological researches, 
especially among the kitchen -middens of Santa Catharina, 
Paranij Sao Paulo, Bahia, and the Amazonas, the results of 
which have been announced in part, although much of interest 
yet remains to be published The researches in the coral reefs 
have been made the occasion of secunng numbers of marine 
animals, all of which add to the resources of the survey In 
connection with other operations, numerous photographs of 
scenery, of geological structure, and of the native races, have ' 
been taken. 

The death of Dr Abraham Sager, an eminent anatomist 
and physiologist of the Umted States, took place on the 
6th of August last Dr. Sager, in 1837, was placed in charge 
of the botanical and zoological departments of the Michigan 
Geological Survey, and embraced this and subsequent oppor- 
tunities to make large collections, which are now the property 
of the Michigan University. His Investigations into the em- 
bryology and development of the tailed batrachians have added 
much to our knowledge of those forms. 

Thf, buht of Sir Thomas Stamford Raffles, F. R S., first 
president of the Zoological Society of London, has been placed 
in the new hon house of the Society’s Gardens. 

The following foreign works have been sent us by Messrs. 
■Williaras and Norgate — " Die kinelische Theorie dcr Gase," 
by Dr. Oskar Emil Meyer (Breslau) ; " Chnstian Gottfried 
Ehrenberg,” by Johannes Hanstcin (Bonn); “Phenomfenes 
physiques de la Phoiiation,” by J Godairet (Pans); '*Er- 
gebnisse phyaikalischer Forschung,” by Dr. C. Bohn (Leipzig) ; 

Physiologische Melhodik,'* by Dr Richard Gschledlen (Braun- 
schweig) ; '* Synopsis Rubarum Getraanim," by Dr. \V. O. 
Focke (Bremen) , " Lehrbuch dcr Analysis'* by Rudolph Lip- 
schitz . vol 1 . (Bonn), 

Dr. F. A Forel, of Geneva, an energetic advocate of the 
doctnne of evolution, m an article published in the August 
number of ihe Archives des Sciences physiques et naiureiles, pro- 
poses the application of natural selection for successfully healing 
certain diseases of silkworms, and also for rendering Ihc Euro- 
pean species of vines proof against the attacks of phylloxera. 
In the first matter experiments have already been made to a cer- 
tain extent, and have been crowned 'with perfect success ; in the 
case of vines the experiments are still to be made. The Sep- 
tember number of the same journal, which is unusually bulky, is 
entirely devoted to a detailed biography of Auguste de la Rive, 


who died on November 23, 1873, at the age of icventy-two 
years. 

Ws have received a letter from Dr. Emil Bessels with refer- 
ence to the Polaiis observations (Na^ urb, vol xvi. p 358), and 
have much satisfaction m learning that it Is proposed to revise 
the averages of the barometrical and thermometneal observations 
of the Polaris Arctic Expedition, these having been somewhat 
hastily prepared and published from a desire to have the report 
out before the expedition to the North Polar regions sailed 
from England. 

A TELEGRAM from New York, September 30, Elates that the 
American Consul at ^St. John’s (Newfoundland) has purchased 
from a seaman who was wrecked in Hudson’s Bay, two spoons 
supposed to be relics of the Fr anklin Expedition, one of them 
being marked *'J G F.” It u said that Esquimaux living in 
the neighbourhood of Repulse Bay got them from a native chief, 
at whose camp the original owner, a white man, had died of 
scurvy. This statement does not seem quite consistent with 
the known facta as to the fate of the Franklm Expedition ; more- 
over, we are not aware that " J G. F.” are Franklin’s initials. 

The Museum of the Royal College of Surgeons of England 
has received as a present from the Hon Charles I'. F Berkeley, 
the skeleton of a crocodde 15 feet 9 inches in length, which was 
shot by that gentleman last winter near Ilagar SiLilis, in Egypt. 

The Swiss Bundesrath announces that the construction of the 
St. Go! hard Tunnel is proceeding witli increasing rapidity, and 
will probably be completed within three years. 

The seventh number (1877) of the Bulleim of the Belgian 
Academy^ of Sciences, contains a valuable paper, by M. C 
Lagrange, " On the Infiueuce of the Form of Bodies on their 
Attraction.” This question, very incidentally treated by Btuck, 
is thoroughly discussed by M Lagrange, who arrives at some 
important conclusions. Discussing the attraction exercised by a 
body of irregular forms on a point situated at diilerent distances 
from the centre of inertia of the body, and in different positions 
relatively to its axis of 'maximum and minimum inertia, the 
author proves that the attraclion is directed to the centre of 
inertia only when the point is situated on one of the principal 
axes of inertia of the body ; and that, at equal distances the 
attraction reaches its maximum when the point is on the axis of 
minimum inertia, and inversely, this maximum exceeding, and 
the miuimum being less than, the attraction which would have 
been exercised were the whole mass of the body concentrated m 
its centre. P'urther, the author discusses the attraction exercised 
on a moving point, and arrives at the conclusion that the point, 
while attracted to the centre, will also receive an angular motion 
around the Utter. Finally, he discusses Ihe reciprocal attraction 
of two free bodies of irregular form, and, after having shown 
when the attraction will reach a maximum and a minimum, he 
proves also that the attraction will communicate to both bodies 
a rotatory motion, tending to bring into coincidence their axes 
of minimum inertia. In the two Ust paragraphs of his paper, 
M Lagrange brieily notices the applications the principles he 
establishes may have in explaining the rotatory motion of the 
sun, as well os in accounling for crystallisation, further researches, 
not yet published, having enabled the author to account for 
the formation of different crystalline systems in a way which 
makes the whole question a problem of rational mechaiucs. 
The memoir Is spoken of in very high terms by MM. Von der 
Mensbrugghe, Catalan, and De Tilly, who analysed it by order 
of the Academy. 

No. VIII, of the of the United States National Museum 
consists of an *' Index to the names which have been applied to 
the,iubdivisioiii of the class Brachiopodo,” by Mr. W. H. Dali, 
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TH£ author of tho work in the ''Naturkrdfte '' senec, on 
"Die Insecten,” noticed m Natu&e for September 13 (p. 418) 
18 not Dr. Georg Mayr, but Prof. Vltua Graber, of C^^ernowitz 
UnivcrBity, the well-known author of numeroua intereatmg 
monographs on lofiect anatomy and histology. 

The additions to the Zoological Society's Gardena during the 
post week include a Robben Island Snake {Coronella phocaruni) 
from South Africa, presented by the Rev, G. II, K Fiiik ; a 
Chimpanzee {^Troglodyies nigcr^ from West Africa, a Leonine 
Monkey {Jlfacatus leonmus) from Arracan, a White-fronted 
Capuchin {Cedus albifrQns\ a Laughing Gull {Lanu atnaiia) 
from South America, deposited; a Greater Sulphur-crested 
Cockatoo {Cacatua gaUrita\ from Australia, presented by Mr. 
G. S. S Williams; two Red-backed Shrikes [Lnnius collurto)^ 
European, presented by Capt, F. II. Sahm , two Spotted Turtle 
Doves {Turlur suratensi^), bred in the Gardena 


INTRODUCTION AND SUCCESSION OF 
VERTEBRATE LIFE IN AMERICA ^ 

III 

*^11 E artiodactyles, or even-toed ungulates, are the most abun- 
^ dant uf Ihe larger mammals now living, and the group dates 
back at least to the lowest eocene In every vigorous primitive 
type a'hich was destined to survive many geological changes, 
there seems to have been a tendency to throw o/T lateral 
branches which became highly specialised and soon died out 
because they are unable to adapt themselves to new conditions 
The narrow path of the persistent suillme type throughout the 
whole tertiary la strewn with the remains of such ambitious 
offshoots, while the typical tug, with an obstinacy never lust, his 
held on in spite of catastrophes and evolution, and still lives in 
America to-day The genus FUtygonus is reprciicnled by several 
species, one of which was very abundant in the post-iertiary of 
North America, and is apparently the last example of a side 
branch, before the American suillines culminate in existing 
peccaries. The feet m thih species are more specialised than m 
the living forms, and approach some of the i>eculiar features of 
the ruminants , as, for example, a strong tendency to coalesce in 
the mcUpodial bones The genus Flatygvnus became extinct in 
the post- tertiary, and the later and existing species are all true 
peccaries. No authenticated remains of the genera Sus^ Forchs, 
FhdCQckarus, or the allied Ihppotamus^ the Old World BUillmes, 
have been found in America, although several announcements to 
that effect have been made 

In the senes of generic forms between (he lower eocene 
Fohyus and the existing Dtcolyle^^ which I ha^e very briefly 
discussed, we have apparently the ancestrrl line ending in the 
typical Amencan suillinei: Although the demonstration is not 
yel as complete as in the lineage ot the horse, this is not owing 
to want of material, but rather to the fact that the actual 
changes which transformed the early tertiary pig into the 
modem peccary were comparatively slight, so far as they 
are indicated m the skeletons preserved, while the lateral 
branches were so numerous a.s to confuse the line It is clear, 
however, that from the close of Ihe cretaceous to thepost-terthry 
the bunodont arliodactyles were especially abundant on this 
Continent, and only recently have approached extinction 
The selenodont division o( the artiodactyles is a more 
intereatlng ^roup, and so far as we now know, makes its first 
appearance m the upper eocene of the west, although forms 
apparently transitional between it and the bunodojits occur in 
the dinoceras beds, or middle eocene The most pronounced 
selenodont in the upper eocene ia the Oromeryx^ which genui 
appears to be allied to the existing deer family, or and 

If soil the oldest known representative of the group. These 
facts are Important, as it has been supposed, until very recently, 
that our eocene contained no even-hoofed mammals 
A most interesting line, that leading to the camels and llamas, 
separates from the onmilive selenodont branch in the eocene, 
probably through the genus Parameryx. In the "yniocene, we 
nnd in Pcsbothenum and soi^e nearly allied forma unmistakable 
Indications that the cameloid type of ruminant had already 

■ Abiimt of ■ lecture deiiverftd ti the NoriiviUc meedi^ oflbe American 
iiociatMiD, Aniiufi by Prof O C. Mush, CuntbuM fron p 471 


become partially specialised, although there is a complete senes 
of incisor teeth, and the mctapodial bones arc distinct In the 
pliocene the camel tribe was, next to the horses, the most 
abundant of the larger mammals. The line is continued through 
the genus Froramelus^ and perhaps others, and in this formation 
the incisors first begin to diminish, and the metapodials to unite 
In the post- tertiary we have a true Auchema^ represented by 
several species, and others m South America, where the alpacas 
and llamas sldl survive. From the eocene almost to the present 
time North America has been the home of vast numben of the 
Camdu///’, and 111 ere can be little doubt that they originated here 
and migrated to the Old World. 

The deer family has representatives in Ihe upper mioccne of 
Europe, which contains fossils strongly resembling the fauna of 
our lower pliocene, a fact always to be borne In mind in com- 
parmg the hon/on of any group m the two conbnenli Several 
species of Ccnndtc^ belonging to the genus Coioryx^ are known 
from ihc lower pliocene of the west, and all have very small 
antlers, divulul into a single pair of tynes 

The pioboscidians, which are now separated from the typical 
ungulates as a distinct order, make their fust appearance in 
North America in the lower pliocene, where several species of 
mastodon have been found This genus occurs also in the 
upper pliocene and in the post-tertiary, although some of the 
remains attributed to the latter are undoubtedly older. The 
pliocene species all have a band of enamel on the tusk'^, and 
some other peculiarities observed in the oldest mastodons of 
Europe, which arc from essentially the same horizon. Two 
S|>eciea of this genus have been found in South America, in 
connection with the remains of extinct llamas and horses. The 
genus Rlcpha^ is a later form, and has not yet bten ideniified in 
this country below the upper pliocene, where one gigantic 
species was abundant In the post-plioccnc remains of this 
genus are numerous The hairy mammoth of liie Old World 
was once abundant m Alaska, and great 
numbers of Us bones are now preserved in the frozen cliffs of 
that region This speciis does not appear to have cxlemled east 
of the Rocky Mountains, or South of Columbia River, but was 
replaced there by the Ameiicaii elephant, which preferred a 
milder climate. Remains of the lal er have been met with in 
Canada, throughout the United States, and in Mexico The 
laat of the Amencan mastodons and elephants became extinct in 
the post-tcitiury. 

Perhaps the most remarkable niammals yet found m America 
are the 'I itlodoatia^ which are comparatively abundant in the 
lower and middle eocene These animals seem to combine the 
characters of Several different groups, viz , tlie carnivores, ungu- 
lates, and rodents. In the genus Tillolheriuin^ the type of the 
order, and of the family 1 iilolhcridu^ llie skull resembles that of 
the bears , the molar teeth are of the ungulate type, while the large 
incisors are very similar to those of rodenls The skeleton 
resembles that of the carnivores 

We now come to the highest group of mammals, the primates, 
which includes the lemurs, the apes, and man. This order has 
a great antiquity, and even at ihe base of the eocene we find 
It represented by several genera belonging to the lower forms of 
the group. In considering these mtereating fossils it is important 
to have in mind that the lemurs, which are usually regarded as 
primates, although at the bottom of the scale, are only found at 
the present day in Madagascar and the adjacent regions of the 
globe. All the Amenran monkeys, moreover, belong to one 
group, mucli above the lemurs, while the Old-World apes are 
higher still, and most nearly approach man 

In the lower eocene of New Mexico we find a few repre- 
sentatives of the earliest known primates, and among them are 
the genera Ln^iura^us and Lwinoihcnum^ each the type of a 
distinct family. These genera became very abundant in the 
middle eocene of the West, and with them are found many 
others, all, however, included in the two families Limuraijuitr 
and Limnothertdie. 

In the miocene^lake basins of the West only a single specieB 
of the Primates has been identified with certainty. This was 
found in the oredoon beds of Nebraska and belongs to the genus 
Lnopithreusf apparently related both to Limn&tJuruh^ and to 
some existing South American monkeys. In the pliocene and 
post-phocene of North America no remains of primates have yet 
been found. 

In the post-pliocene deposits of the Brazilian caves remains of 
monkeys are mmierous, and mainly belong to extinct species of 
Calhlhrix^ Cebus^ and Jiuchus^ all living South Ameri^n 
genera. Only one extinct genus, Proiopithuus^ which em- 
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braced animals of lar^c size, has been found in this particular 
fauna. 

It IS a noteworthy fact that no traces of any anthropoid apes, 
or indeed of any Old World monkeys, have yet been detected 
in AmencL Man, however, the highest of the pnmates, has 
left his bones and his works from the Arctic Circle to Pata^nia. 
Moat of these specimens are clearly post-terliary, although there 
is considerable evidence pointing to the existence of man in our 
pliocene. All the remains yet discovered belong to the well- 
marked genus Homo^ and apparently to a single species, at 
present represented by the American Indian. 

In this rapid review of mammalian life in America, from ita 
first known appearance in the trias down to the present time, 1 
have endeavoured to state briefly the introduction and succession 
of the principal forms in each natural group If time permitted, 
I might attempt the more difficult task of trying to indicate what 
relations these various groupi may possibly bear to each other; 
what connection the ancient mammals of this continent have 
with the corresponding, forms of the Old World ; and, most im- 
portant of all, what real progress mammaliin life has here made 
since the beginning of the eocene As it is, I can only say m 
summing up, that the marsupials are clearly the remnants of a 
very ancient fauna, which occupied this continent millions of 
years ago, and from which the other mammals were doubtless all 
derived, although the direct evidence of the transformation u 
wanting. 

The relations of the American primates, extinct and recent, to 
those of the other hcmiaphcre, offer an inviting topic, but it is 
not in my present province to discuss them in their most sug- 
gestive phases. As we have here the oldest and most generalist 
members of the group, so far as now known, we may justly claim 
America for the birth-place of the order That the development 
did not continue here until it culminated In man, was due to 
causes which at present we can only surmise, although the 
genealogy of other surviving groups gives some data towards a 
solution Why the Old World apes, when differentiated, did 
not come to the land of their earlier ancestry, is readily explained 
by the then inteivenmg oceans, which likewise were a barrier to 
the return of the horse and rhinoceros 

Man, however, came , doubtless first across Uehring’i Straits , 
and at his advent became part of our fauna, as a mammal and 

rimate. In these relations alone it is my purpose here to treat 

im. The evidence, as it siandb lo-day, although not conclusive, 
seems to place the Erst appearance of man in tliii country in the 
pliocene, and the best proof of this has been found on the Pacific 
coast. During several visits to that le^on many facts were 
brought to my knowledge which render this more than probable. 
Man at this time was a savage, and was doubtless forced by the 
great volcanic outbreaks to continue his migration This was at 
first to the south, sinoe mountain chains were barriers on the 
east. As the native horses of America were now all extinct, and 
as the early man did not bring the Old World animal with him, 
his migrations were slow. I believe, moreover, that hia slow 
progress towards civilisation wa^ m no small degree due to this 
Bimc cause, the absence of the her e. 

It u far from my intention to add 1o the miny theories extant 
in regard to the early civilisations in this country, and their con- 
nections with the primitive inhabitants or the later Indians, but 
two or three facts have lately come to my knowledge which I 
think worth menlioning in this connection On the Columbia 
River, 1 have found evidence of the former existence of inha- 
bitants much superior to the Indians at present there, and of 
which no tradition remains, Among many stone coivings which 
I saw there were a number of heads which so strongly resemble 
those of apes that the likeness at once suggests itielf. Whence 
came these sculptures, and by whom were they made ? Another 
fact that has interested me'very much is the strong resemblance 
between the skulls of thq typical muund-buudera of the 
Misaismppi Valley and those of the Pueblo Indians. I had long 
been familiar with the former, and when I recently saw the 
latter it required the posiiive assurance of a friend who had him- 
self collected them in New Mexico to convince me that they 
were not from the mounds A third fact, and I leave man to 
the archzolomstB, on whose province 1 am even now trenching, 
la a large coTlecii m of mound -builders’ pottery, over a thousand 
specimeni, which 1 have recently examined with some care, 1 
found many pieces of elaborate workmanship ao nearly like the 
ancient watcr-jara from Peru that no one could fairly doubt 
that some intercourse had taken place between the widely- 
•epwated people that made them. 

Tt^e oldest known remauu of man oq this conlliient differ in 
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no important characters from the bones of the typical Indian, 
although in some minor details they indicate a much more 
primitive race, These early remains, some of which are true 
foasili, resemble much more closely the coirespondlog parts of 
the highest Old World apes, than do the latter our tertiary 
primates, or even the recent American monkeys. Various living 
and fossil forms of Old World primates All up essentially the 
latter gap The lesser gap between the primitive man of 
Ameiica and the anthropoid apev is partially closed by still lower 
forms of men, and doubtless also by higher apes, now extinct. 
Analogy, and many facts as well, 'indicate that this gap was 
smaller in the p.ist. It certainly rs becoming wider now with 
every generation, for the lowest races of men will soon become 
extinct, like the Tasmanians, and the highest apes^ cannot long 
survive Hence the intermediate forms of the past, if any there 
were, become of still greater importance. For such missing 
links, we must look to the caves ana later tertiary of Africa, 
which I regard as now the most promising Reid for exploration 
in the Old World America, even In the tropics, can promise no 
such inducements to ambitious explorers We have, however, 
an equally important held, if less attractive, in the cretaceous 
mammals, which mist have left their remains somewhere on this 
continent. In these two directions, as I believe, lie the most 
important future discoveries in palnc ontology. 

As a cau4e for many changes of structure in mammals during 
the tertiary and post- tertiary, I regard as the most potent, natural 
selection f in the broad sen'^c in which that term is now u«ed by 
American evolutionists Under this head, I include not merely 
a Malthubian btruggle for life among the animals themselves, but 
the equally important contest with the elements, and all sur- 
rounding nature Hy changes m the environment, migntions 
are enforced, slowly in some cases, rapidly in others, and with 
change of localiiy must come adaptation to new conditions, or 
exiinction The life history of tertiary mammals illustrates this 
principle at every stage, and no o her explanation meets the facts 

Ihe real progress of mammalian life in America, from the 
beginning of the tertiary to the present, is well illustrated by the 
brain-growth, in which we have the key to many other changes 
The earliest known tertiary mammals all had very small braina, 
and in some forms this organ was proportionally less than in 
certain reptiles. There was n gradual increase in the size of the 
brain during this perioi, and it is interesting to Rnd that this 
growth was mainly conRiied to ihe cerebral hemispheres, or 
higher portion of the brain In most groups of mammali) the 
brain has gradually become more convoluted, and thus increased 
in quality as well as quantity, In some, also, the cerebellum 
and olfactory lobes, the lower parts of the brain, have even 
diminished m size. In the long struggle for existence during 
tertiary Lime the bi^ brains won, then as now , and the Increas- 
ing power thus gamed rendered useless many structures in- 
herited from primitive ancestors, but no longer adapted to new 
conditions. 

Another of the interesting changes m mammals during tertiary 
time was In the teeth, which were gradually modified with other 
parts of the structure. The pnmitive form of tooth was clearly 
a cone, and all others are derived from this. All classes of ver- 
tebrates below mammals, namely, Rshes, amphibians, reptiles, 
and buds, have conical teeth, if any, or some simple modifica- 
tion of this form. The edentates and cetaceans with teeth retain 
this type, except the zeuglodonts, which approach the dentition 
of aquatic carnivores. In the higher mammals the incisors and 
canines retain the conical shape, and Ihe premolars have only ir 
part been transformed. The latter gradually change to the more 
complicated molar pattern, and hence are not r^uced molars, 
but transidon forms from the cone to more complex types Most 
of the early tertiary mammals had forty-four teeth, and in the 
oldest forms the premolars were all unlike the molars, while 
the crowns were short, covered with enamel, and without cement, 
Each stage of progress in the differentiation of the animal was, 
os a rule, marked by a change in the teeth, one of the most com- 
mon being the transfer, in form at least, of a premolar to the 
molar series, and a gradual lengthening of the crown. Hence 
It is often easy to decide from a frument of a jaw, to whst 
horizon of the tertiary it beiongs. The fouil horses of this 
period, for example, gained a grinding tooth for each toe thw 
lost, one in each epoch. In the single-toed exuling hones all 
the premolars are like the molars, and the process u at an end. 
Other dental transformations are of equal intereat, but this 
illustration mast suiiice. 

The chtnges in the limba and feet of mammala danog the 
same period were quite ai marked. The foot of the primitive 



NATURE 


491 


Octk 4, 1877] 


itiimmal wu doubtleu planbgrade, and certainly five-toed. 
Many of the early tertiaij forms show this feature, which is still 
seen in some existing fonns. This generalised foot became 
modified by a gradual loss of the outer toes and increase in size 
of the central ones, the reduction proceeding according to sys- 
tematic methoda, diffenng in each group. Corresponding 
changes took place id the limb bones One result was a great 
increase m speed, os the power was applied so as to act only m 
the plane of motion. The best effect of this specialisation is 
seen to-day in the hone and antelope, each representing a 
diatiDct group of ungulates with tive-toed ancestors. 

If the history of American mammals, as I have briefly 
sketched it, seems as a whole incomplete and unsatisfactory, we 
must remember that the genealogical tree of this class has its 
trunk and larger limbs concealed beneath the dJdrts of mesozolc 
time, while its roots doubtless strike so deeply into the paixozolc 
that for the present they are lost. A decade or two hence we 
shall probably know something of the mammalian fauna of the 
cretaceous, and the earlier lineage of our existing mammals can 
then be traced with more certainty. 

The results I have presented to you are mainly derived from 
ersonal observation, and since a large part of the higher verte- 
rate remains found m this country have passed through my hands, 

I am willing to assume full responsibility for my presentation of 
the subject. 

For our present knowledge of the extinct mammabi, bird<«, and 
reptiles of North America, science is especially indebted to 
Leidy, whose careful, conscientious work has laid a secure 
foundation for our vertebrate palaeontology. The energy of 
Cope has brought to notice many strange forms, and greatly 
enlarged our literature. Agassiz, Owen, Wyman, Haird, Hitch- 
cock, Deane, Emmons, Lea, Allen, Gibbes, TefTerson. DeKay, 
and Harlan deserve honourable mention in the history of this 
branch of science. The South American extinct vertebrates 
have been described by Lund, Owen, Burmeister, Gervais, 
Huxley, Flower, Desmarcst, Aymard, Pictet, and Nodot 
Darwin and Wallace have likewise contributed valuable informa- ' 
Lion on this subject, as they have on nearly all forms of life 

In this long history of ancient life 1 have said nothing of what 
life Itself really is. And for the best of reasons, because I know 
nothing. Here at present our ignorance is dense, and yet we 
need not despair Light, heat, electricity and magnetism, 
chemical aflinily, and motion are now considered different forms 
of the same force ; and the opinion Is rapidly gaining ground 
that life, or vital force, is only another phase of the same power 
Possibly the great mystery of life may thus be solved, but whether 
I ^ be or not, a true faith in science admits no limit to its search 
for truth. 

THE GERMAN ASSOCIATION AT MUNICH 

'^IlE fifiieth meeting of the German Association of Naturalists 
and Physicians he^n on September 17 by a large assembly 
of visitors in the old Town Hall at Munich. The meeting 
this year assumed quite a national character Although in the 
programme its scientific character was pnndpally considered, 
and (pleasure trips, banquets, Ac , had been reduced to the 
most modest proportions in comparison wiih former years, ict 
the aspect of the city of Munich, and of all the edifices that 
were in any way connected with the meeting, was a festive one. 
Some 2,000 Visitors had arrived, and the Town Hall on the night 
of the 17th wsa crowded to suffocation The authorities of the 
city gave a grand KeLler-Fest in honour of the visitors on the 
20 Lh, which was allcnded by over 5,000 guests 

The firtt general meeting was opened by Prof von Pettenkofer 
on the morning of the 1 8th lost. In a short address the professor 
announced that His Majesty the King hod intended to send his 
royal grerllng to the assembled men of science through H R H 
Duke Carl Theodor, of Bavana (brother to the Empress of 
Ausliia), tut that the duke had suddenly been called to Dresden 
through the death of the dowager Queen of Saxony. In his 
absence HU Majesty had intruEted the secretanei with this 
honourable mosage. After other congratulations Dr. von 
Pettenkofer delivered his inaugural address. He reminded 
the assembly that the present was a jubilee meeting, and 
then gave a retrospect of the growth of the Association 
since its foundation. The 6rat meeting took place aI 'I>ip- 
on September 18, 1822, *when, Inflowing the invitalldn 
or Prof. Oken, twenty scientific men assembled and founded 
the Society. A paragraph of the statutes preMbed lhat 
the meetings should always beam on Septobbei 18, and 
should last several days. Under the political circumstances of 


that time and with the means of conveyance then existing ^e 
modest number of twenty members was oonsideivd a fair login- 
ning. The next meeting occurred at Halle with thlrty-Tour 
members, the third at Wurzburg with thirty-six, the fourth at 
Frankfort-on-Maine with 1 10, the fifth at Dresden with 1 16, the 
sixth at Munich wiih 156, and the seventh at Berlin in 1828, 
when 464 members were present. The Association steadily 
increas^ and the meetings were held annually unless prevented 
by war or epidemics The last meeting at Hamburg numbered 
over 2,000 members Little by little a division of labour look 
place, and out of the seven original aections tuenty-five have 
now resulted. 

After speaking of the progress made by man as compared with 
the lower animals, Pro*' Pettenkofer said — If knowledge is power, 
and nobody will doubt this, then amongst sciences natural science 
IB certainly destined to play a great part, perhaps the greatest, in 
the history and culture of mankind. Natural science has but 
to Look for facts and truths, and need never busy itself about 
the immediate practical application ot what has been found, 
because for them alone it deserves the sympathy of the entire 
civilised world, and the means necessary for its culture and de- 
velopment. No investment of capital bear^ higher interest. 
Finally, the speaker recalled the memory of Prof Ludwig 
Lorenz Oken, the founder of the association and the author of 
the statutes which, with but a single and trifling exception are 
still in force to-day He praised the patriotism of Oken, and 
regretted that he died before the reestablishment of the United 
German Empire. 

At the end of the address, the assembly, at the request of Dr. 
von Pettenkofer, rose from their scats m honour of ihe memoiy 
of Oken. 

Then followed the first Rcientific lecture, which was delivered 
by Prof Waldeyer (Strassburg) He spoke on Karl Ernst von 
Baer and his Influence on Natural Science^ giving an elaborate 
memoir of the late great naturalist, to whom we owe many of 
the bases of the present theory of evolution Prof Dr. Haeckel 
then delivered his address On ike Evolution Theory at ihe Present 
Tinie^ which we give elsewhere. 

At the second general meeting, on the 20th, the choice of a 
place of meeting was made for next year, Cassel being selected, 
with Doctors Stilling and Gemau as secret ancB Duke Carl 
Theodor of Bavana, himself sn able ophthalmologist, took the 
chair in lieu of Dr Petlenkofer, and again welcomed the 
assembly, in the name of the kingdom of Bavaria, in an inter- 
esting speech. Then followed the addre&s of the eminent 
botanist, Prof. Dr Nageli, of Munich, “ On the Limits of Natural 
Knowledge." He pointed out that many naturalists, when asked 
about the limits of natural knowledge, and thinking a solution 
by principles insufficient, simply reply that faith begins where 
knowledge ends Humanity facci the whole of nature, masters 
new domains constantly by dint of meditation ; the empire of 
knowledge thus always increases in extent, and that of faith 
decreases as conslanlly, But this solution docs not satisfy our 
interest, We would wish to know particularly whether the 
limits of natuial knowledge can be determined at all, and how 
far we can penetraie into nature. I'he solution of this question 
15 determined by three crndiiions — (i) By the condition and 
capacity of the investigating Self ; (2) by the condition and 
Bcccsslliillly of nature , and (3) by the demands which wc 
make from knowledge. With regard to the first point, the un- 
doubted fact is decisive that our power of thinking, in whatever 
condition it may be, can but give ui nature as we perceive her 
with our five senses, and even this again not in her full extent 
and completeness, but only as far as wc perceive her in the 
present We see and hear only what is in the present ; now aa 
the organs of our senses are more or less sensitive for the 
one or the other perception, Darwin’s ingenious idea that in 
nature only so manv phenomena attained Tull development as 
were useful to the matvidual bearer, is fully justified , on the 
other hand it is very probable that many molecular forces exist 
of which we have no idea, simply because we cannot perceive 
them with our senses. The limited capacity of the 1 allows 
us only an extremely fragmentary knowledge of the univene. 
With reference to the second point, the condition and acocasi- 
bihty of nature, we can easily perceive the limit ; for man it 
rests in space and time The infinity of space and time, and its 
conseqaenccB, are insuperable for us, and nature 11 everywhere 
uninvestigable where sue bccumes eternal or infinite, and there- 
fore she can never be entirely investigated. The naturalist must 
therefore always bear in mi^ that ul his mvcstigationi are re- 
itneted to natural hmiis, otherwise he will lose himself in grouiid- 
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lesi; fanuc^, nml will ir/ive at absuid conclusions. The apeatcer 
then lurned to the conceptions of the univetae The world 
which 15 known to us changes ; if we follow this m the past and 
future we And, from a physical point of view, a state which 
approaches perfect rest more and more, without reaching it alto- 
geiher. But If we suppose that in space worlds arise from worlds 
without end and pensQ again, then the successive slates, accord- 
ing to the miienalistic conception, are of the same value, while 
according to the philosophical conception they change their rela- 
tive value by becoming more perfect Tlie one conception leta 
the world awaken from dead repoae and return to it, the other 
condemns it to eternal repose With regard to the extension of 
the universe m space, the thought that all material space must 
again and again have limits, leads u» to the mathematical con- 
clusion that our earth, ]ust as it is now, reoccurs in infinite num- 
bers in the universe 1 he speaker then passed to the third point, 
viV , the demands we make of knowledge. Our knowledge does 
not go further than to compare observed phenomena and judge 
of them with regard to others , we understand a phenomenon, 
understand its value with regard to other phenomena, if either we 
measure, count, or weigh it, or if we create it ourselves Itiain 
this latter manner that malhematical science is the product of our 
mmd. The understanding of nature therefore rests in the recog- 
niUon of the mathematical method in natural phenomena. 
As by the help of mathematics we understand only relative 
or quantitative differences, but not qualitative ones, because 
these cannot be compared, it follows that with regard to the 
Utter scientific understanding is only possible separately within 
each single individual. Then Prof. Nageh spoke against the 
opinion of those who divide nature into a material and a spiritual 
one, because no naturalist can avoid tlie conception of a causal 
connection of mind and body. The finite human mind is a 
double one \ on the one liand it invents and puls the muscles 
mto motion, on the other it contemplates, feels pleasure and 
pain, hate and love, and remembers Even without this latter 
property, therefore, witliout consciousness, the world would have 
bccoine world, man would have lived and taught, spoken and 
made music, hut everything only mechanically — man would have 
been an automaton. Prof Nageli then pa^^sed from the domain 
of the mind to that of sensation, explaining that doubtless 
there was sensation in all molecular forces, the sami sensations 
in the highest as well as in the lowest stages of organs, id 
the former only so much moie vmd and refined than in the 
latter. If we understand spiritual life to be the mediator of 
cause and effect, then we find iL everywhere Du Bois-Ueymond, 
who Ircated ihe same subject at Deipsig in 1S72, finished his 
address with the words *' Ignoramus et ignorabimus,” but Prof 
NageU ended hts speech with the proud words — “We know, and 
we shall know if we ate satisfied with human iiiaight," 

An address by Prof Dr. Klcbs, of Prague, followed '* On the 
Changes in Medical Views during the Last Decades ” 

At the final meeting, on the 22ad instant. Prof Rudolf 
Virchow gave an address *' On the Liberty of Science m Modem 
State-lifti,'' which was received wUh loud acclamations of approval 
Alter contrasting former with prehent times, Prof, Vircliow aaul 
that the last few days had proved that now science enjoys full 
liberty. We must reLam Lius possession, and must take care not 
to go too far. Moderation, the resignation of personal predi- 
Jections, will be necessary to retain the present favourable con- 
dilioiis. The sum total of that which wc may designate as true 
and real science, in the strictest sense of the wotd, and for which 
alone we may demand full scientific liberty, is a far more modest 
one than the domain of speculative expansion of problems and 
of presentiizient The iipeaker then in the moat detailed and 
interesting manner drew the limit between speculative investiga- 
tion on the one side and that which wc have recognised ng facts 
on the other Prof Virchow is ready to ask that everything 
which may be considered as a perfectly secured scientific truth, 
shall be admitted to the scientific treasure of the nation. If now 
we stand everywhere before reforms in education, and if for 
natural science a far-reaching consideration is claimed, it must 
first of ail be perfectly clear to ui what is to be compnsed In 
this science and wh<U uot^ and it cannot be left for the peda- 
g iguca to decide, os Prof Haeckel says it ought to be, whether 
tne doctrine of evolution is to be comprised in the programme of 
• Jucahon or not. If this doctrine is a scientific truth, and proved 
beyond doubt, then its admission to this educational programme 
must be demanded, unless we wish to make hypocrites of our 
taachen. But If it u completely proved it ought to be explained 
to eyery cUld in the pchogls, not only to the sclditific man. 
The speaker then criticised somewhat severely Prof. HaecIreVs 


theory of the plastulule soul and of the animated cell. As Tongas 
the undeniable proofs were wanting) he maintained, we ought, on 
the contrary, to ask our teachers not to teach the evolution doctHne. 
In the domain of the doctrine of evolution wise moderation is more 
necessary than anywhere tlse For many years Harvey’s maxim, 
“ Omne vivum ex ovo” remained undeiued ; to-day we know for 
certain that the “omne" is incorrect, la the same way the 
“ gcncralio :Equivoca " maybe true or not it certainly is npt 
undeniably proved In natural science belief and knowledge, 
/ ^ , subjective and objective knowledge are united The domain 
of dogmatic belief is lessened year after year in favour of objec- 
tive knowledge which is based upon facts. Bat apart from the 
latter, subjective knowledge makes itself very prominent some- 
times, and hallucinations and fancies are now and then hid 
beneath its cover. Anthropological investigations contradict 
directly the doctrine of evolution The skulls found in the 
tombs of the oldest times show a far more human and a far less 
apish type than do a great many living heads, and we cannot 
suppose that only the highest-developed skulls of those penols 
have escaped dcitruction Therefore, precaution, moderation, 
no overrating of our scientific power, for Bacon's “ scientia est 
polentia ” is only meant for true objective knowledge.! 

Many papers of great scientific value were read in the various 
sectional and wc hope to be able to refer to these in a future 
number. 


T//E P/l£SENT POS/r/OAT OF TIIR RVO~ 
LUTION THEORY^ 

this festive day which unites ua here for the open ng of the 
fifUcth meeting of the Association of German Naturalists, 
universal science may justly point out Us relation to the 
domains of our special investigations On such a day the 
educated of all circles, who follow with vivid interest Uie asto- 
nishmg progress of the investigation of nature are specially 
lo ask what general results have been obtained for the entire 
domain of human education. If, therefore, to-day I comply 
with the honourable request addressed to me, and ask for your 
kind attention for a short time, 1 do not think that 1 can choose 
a mure fitting subject for our commun consideration than the 
relation of science as a whole to that branch of investigation 
which lies nearcil to me, vlx,, the doctrine of tivolution 

No other doctrine has so vividly claimed general attention for 
the last decade, no other affects our most important convictions 
so deeply, than the newly-risen doctrine of evolution and the 
monistic philosophy united with iL Because wholly and solely 
by this doctrine the “ question of all questions ** can be solved, 
the fundamental “question of the position of man in nature.” 
As man himself is the measure of all iliuigs, thus naturally the 
last fundamental questions and the highest principles of all 
science must depend on the position which our advanced under- 
standing of nature assigns la nature to man himself. 

As you know, it U principally to Charles Darwin that the 
evolution theory of the present day owes this commanding 
position Because it was he who, eighteen years ago, first broke 
thiough the rigid ice-cover of reigning prejudices, Inspired by the 
saracluudamental thought of a monistic development of the world, 
which a century ago moved our greatest thinkers and poets, 
Immanuel Kant and Wolfgang Goethe at their head. By the 
conception of his theory of selection — the doctrine of natural 
selection in the struggle lor existence — Darwin cjuld m particular 

S Lve a firm foundation to the most important biological part of 
lat doctrine, which had already appeared in the neglnning of 
our century, viz., the theory of descent. In vam the older 
natural philosophy bad then begun the fight for this theory ^ 
neither I.ainarck and Geollroy St. llilaire m France, nor Oken 
and Scbelimg in Germany could obtain a victory for it. Just 
fifty years have now passed since Lorenz Oken began his 
academical lectures on tne theory of evolution here at Mumefa, 
and it therefore becomes us here to day to place a laurel wreath 
upon the tomb of this deep-sighted zoologist and inspired philo- 
sopher. It was Oken also who, in his enthuiiasm for scientific 
unity, called together the first meeting of Germin mturaUsti at 
Jena in 1822, to whom, for that reason alone, the thanks of 
this fiftieth assembly are due. 

But the natural philosophy of that time could only draw up the 
general plan of construction and the first outline A the colossal 
edifice of the monistic theory of evolution ; only the zealous and 
ani-)ike diligence of half the following century collected the 

^ Oji the fivobitlon Thoocy of tho Prssait Day ia lU RilaboatQ'ficie^ 
geoanL" Addms by al the Muoich MeceUna of uv 
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bul)tUiiff materml for ita execution. An immense literature and 
an ^imrable perf^tion or the methods of investigation now give 
the most briOttot proof of the BBtonishing progress of the empi- 
lieil science of nature during that period. But of cour^ the 
immeasurable widening of the field of empirical observation, 
and the special division of labour caused by this, often led to an 
unfortunate dispersion of powers ; the hlizher object of the 
recognitioii of general laws was often entirely forgotten in the 
nearer interest in the observation of detaiU 
Thus it could happen that while this strictly empirical inves- 
tigation of nature was flourishing at Its hi guest in the years 
1830 to 1859, during thirty years, the two principal branches 
of real natural history started from totally diflercnt bases. In 
the history of the development of the earth the conviction gained 
ground more and more since 1830, the year of the publication 
of “ Lyell's Principles of Geology,” that our planet had neither 
been formed by a supernatural act' of creation, nor had passed 
through a seriea of total revolutions of mystical origin, but that, 
on the contrary, a gradual and uninterrupted development had 
caused its natural formation step by step On the other hand, 
in the history of development of the living inhabitants of the 
earth the old irrational myth remained in full force, according to 
which every single species of animals and plants, like man him- 
self, had been created independently of one another, and that a 
senes of such creations had followed each other without any 
genetic connection The glaring contradiction of the two doc- 
trines, of the natural development-theory of geologists, and of 
the supernatural creation myth of biologists, was only decided in 
favour of the former by Darwm in 1859 Since then we recog- 
nise clearly that the formation and change of forms of the hvmg 
inhabitants of our globe follow the same great eternal laws of 
mechanical development as the earth itself and the whole world- 
system. 

We need not to-day, as wc were obliged to do fourteen years 
ago at the meeting of naturalists at Stettin, cite the reasons and 
proofs for Darwin’s new theory of development The recog- 
nition of its truth has since made its way in the most satisfactory 
manner In that domain of natural investigation to which my 
own labours belong, in the wide field of the science of organic 
forms or morphology^ it is already recognised everywhere as the 
most important basis. Comparative anatomy and the history of 
germs, systematic zoology and botany cannot to-day do without 
the theory of descent Because only by its light the mysterious 
relations of the numberless organic forms amongst each other 
can be really explained, t,e ^ reduced to mechanical causes. 
Their similarity results as the natural consequence of tnhirttame 
from common parental forms, Iheir variation os the necessary 
effect of adaptation to different conditions of life. Only by the 
theory of descent can the facts of paljcontology, of chorology, and 
of oecology, be explained in a way as simple as it is natural , 
only by this theory we understand the existence of the remark- 
able rudimentary organs, of the eyes which do not see, the wings 
which do not fly, the muscles which do not move—nothing but 
useless parts of the body, which refute in the most emphatic 
manner the old-fashioned teleology , because they prove in the 
clearest manner that the utility in the structure of organic 
forms is neither general nor perfect , that it is not the result of 
a plan of creation worked with an object in view, but necessarily 
caused by the accidental coincidence of mechanical causes. 

Who, in the face of these overwhelming facts, still asks to- 
day for proofs of the theory of descent, proves by that only his 
own wont of knowledge or reason. But It is utterly wrong 
to demand exact or indeed experimental proofs. This demand, 
which IS so often heard, results from the widely- spread error 
that all natural science must be exact ; all the other sciences 
arc often confronted with this, under the name of ''spiri- 
tual or pure sciences *' {Geui^swtssenschafim) Now in truth, 
only the smaller part of natural science is exact, viz., that 
part which can be proved mathmiatically ; astronomy before 
all others, and higher mechanics in general ; after these the 
greatest part of what remains of physics and chemistry, also a 

f [ood part of physiology, but only a very small part of morpho- 
ogy. In this latter biological domain the phenomena are far 
too complicated and variable to allow of our applying the 
mathematical method at all, If indeed the demand for a foun- 
dation, which shall be as exact os possible, and mathematical if 

C 'ble, stands good In principle for all sciences, it Is yet quite 
ssiUe to carry this through In by far the greater part of the 
bidlogicBl dlsclpllnea Here, on the contrary, the hiffebrical^nd 
hlstorico-philoiophical method takes the place or the exact, 
mathcmalicaL and ohvsical one. 


This applies to morphology before all others, becau>^e the 
scientific understanding of organic forms we obtain solely 
through the history of their development. The ^rcat progress of 
our time m this domain consists in our conceiving the meaning 
and object of the history of development in an infinitely wider 
sense than has been done before Darwin Up to his time it 
meant only the history of the formation of the organic indi- 
vidual form, which to-day we call history of the germ^ or 
ontogeny 

Ir the botanist followed the formation of the plant from the 
seed, the zoologist that of the animal from the ovum, they con- 
sidered their morphological task accomplished by the perfect 
observation of the history of these germs. The greatest men m 
the domain of the history of evolution, WoKT, Baer, Remack, 
Schleiden, and the whole school of embryologists formed by 
them, understood by it, until a short time ago, the individual 
ontogeny exclusively It is quite difTerent to-day, when the 
mysteries of the wonderful history of germs confront us no longer 
as unintelligible riddles, but have clearly revealed their deep 
significance , because according to the laws of inheritance, the 
changes of form which the germ passes through m the shortest 
time, under our eyes, are a compressed and abbreviated repeti- 
tion of the corresponding changes of form, which the ancestors 
of the organism m question have passed through in the course 
of many millions of years If to-day we place a hen’s egg into 
the breedmg machine, and if twenty-one days later we see a little 
chicken creep from it, we no longer remain m mut* astonish- 
ment at the wonderful changes which lead f'-om the simple cell 
in the egg to the two-leaved gash ula, from this to the worm- 
shaped and skull-less germ and thence to further geim-forms, 
which on the whole show the organisation of a fish, an amphibian, 
a reptile, and only lastly that of a bird. On the contrary, we draw 
conclusions from this regarding the corresponding senes of forms 
of the ancestors, which have led from the unicellular amerba to 
the parental form of the gastnea, and further on through the 
classes of worms, acephala, fishes, amphibia, reptiles, down to 
birds The senes of germ-forms of the chicken thus gives us a 
ketch of the senes ofits real ancestors. 

Our biogenetic fundamental law gives the immediate causal 
connection which thus exists between the ontogeny of any 
organic individual form and the history of the forms of its 
ancestors in the following short phrase — The history of the germ 
IS an extract ftom the history of its ancestors^ occasioned by the 
laws of inbeniance. This pahngcnttu extract appears essentially 
disturbed only in case, through adaptation to the conditions of 
embryonal life, cen osmetic changes have taken place 

This phylogenetic interpretation of the ontogenetic phenomena 
IS, up to the present, the only explanation of ihe latter. But it 
receives the most important confirmation and supplcrnentatiOQ 
from the results of comparative anitomy and palaeontology. It 
IS of course Impossible ro prove this by an exact method or 
indeed an experiment, because all these biological disciplines 
arc, according to the nature of the matter, historical and philo- 
sophical natural sciences. Their common object is the investi- 
gation of historical events, which happened in the course ot 
many miLlioni of years, long before the appearance of the human 
race on the surface of our youthful plan*^t. The immediate and 
mathematically exact conception of these events is therefore 
altogether beyond the reach of possibility 

Only by the critical consideration of the historual archives^ by 
a speculation which is Just as circumspect as it is daring, an 
approximate understanding here becomes indirectly possible, 
Fhylogeny uses these historical archives in the same manner and 
according to the same method as other hutoncal disciplines do. 
Just as the histbnan, by the help of chronicles, biographies, and 
letten draws up a detailed representation of an event long post ; 
as the archaeologist by the study of inscriptions, pieces of sculpturci 
utensils, obtains the knowledge of the state of civilisation of a 
race long extinct ; as the linguist by comparative investiga- 
tion of all related living languages and their older wntten docu- 
ments proves their development aad origin from a common 
anccstr^ language ; just in the same manner the naturalist of 
to-day, by the cntical use of the phylogenetic archives, of com- 
parative anatomy, ontogeny, ahd paleontology, amves at an 
approximate understanding of ihe events which. In the course of 
unmeasured periods, have caused the change of forms in the 
organic life upon our globe. 

The history of the parental forms of organisms, or phytogeny^ 
can theVefore be ]>roved by an exact method or by experiment 
just as little as thia is the case with her older and more favoured 
Buler cffolnrv. Hut the hiffh seientific v^lue nf the l&tler is never- 
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theleBS now generally acknowledged. Only the ignorant to-day 
amile incredulou&ly at the explanation that the coloaaal moun- 
tain chains of the Alps, the snow- covered summlta of which we 
see glistening in the far distance, are nothing else but the 
hardened deposits of the sea The structure of these stratified 
mouniams and the nature of the fossils they inclose do not admit 
of another explanation ; and yet it cannot be proved in an exact 
way In the same manner all geologists now unanimously sup* 
a certain systematic succession of the mountain strata, corre- 
sponding to tbeir different ages ; and yet this system of strata is 
nowhere perfectly present upon the earth But our phylogenetic 
hypotheses may claim the same value as is given to these 
generally recognised geological hypotheses The only difference 
IS that the enormous structure of hypotheses m geology is far 
more perfect, simple, and easier to understand, than that of 
youthful phylogeny. 

Tims these A tsionfal sconces of nature^ geology and phylogeny, 
n iw form the uniting bond between the exact natural sciences on 
the one hand, and the historical sciences of the intellect, or pure 
sciences, on the other The whole of biology, in parbcular 
sy'.Lcmatic zoology and botany, are thus raised to the rank of a 
true natural his/ory, an honourable title, which these sciences 
have hume long ago, but which they only now merit truly. ]f 
indeed lo-day in many quarters, even in official ones, they are 
designated as '* descriptive natural sciences,’' and opposed to 
the “explanatory ” ones, this only shows what a false idea had 
hitherto been entertained of their true object. Since the "natural 
sy steal " nf organisms has been recognised as their ancestral 
pci/iqrtCt ihc living phylogeny of classes and species takes the 
pUcc of dead descriptive systematics 

However highly we may estiniatc this enormous progress of 
niurphology, >ei it would not suffice by itscll to expum the 
extraordinary effect of the evolution doctrine of to-day upon 
sciencti in general This, as you know, rests upon a single special 
deduction drawn from the theory of descent, upon its application 
to man The very old question of the origin of our own race is 1 
by this theory solved for the first lime in a natural scientific 
sense. If the theory of evolution is true at all, if there exists a 
natural phylogeny at all, then man also, the crown of creation, 
has resulted from the form vertebtata^ from the class maninialu^ 
from the sub-clasa flacentalia^ from the order a^ts If Lmnseus, 
in 1735, in his 53 stem of nature, already united man with apes 
and bals in the erder of primate^, if all following zoologists could 
not move him out of the class of mammalia, then this unanimously 
rccognued s3steniaUc position can, phylggenelically, only be 
interpreted as descent from that class of animals. 

All attempts to shake this most important deduction from the 
evolntion doctrine are futile , it is vain to try to keep a 
particular exceptional position for man, by constructing for him 
a special line of ancestors, separated from those of the verte- I 
brata. The phylogenetic archives of comparative anatomy, 
ontogenv, and palxonlology, apeak too distinctly in favour of an 
identical and uniform (einkeUlich) descent of all vertebrata from 
a single common ancestral form, to permit of our having any 
doubts on this subject now, Not a single investigator and 
enmparer of languages thinks it possible (hat languages as widely 
diifcrent as the German, Russian, I.atin, Greek, and Indian 
languages have developed from different original languages On 
the contrary, all linguists, by critical comparison of the structure 
and the development of these different longihages, arrive unani- 
mously at the conviction that they all have emanated from a 
single Aryan or Indo-Germanic mother language J ust in the same 
way all morphologists anive at the firm conviction that all 
vertebrata, from the amfhu>xus upwards to man himself, all 
fishes, amphibia, reptiles, birds, and mammals descend originally 
from a single vertebrate ancestor \ for we cannot imagine that 
all the different and highly-complicated conditions of life, which, 
through a long senei of processes or stages of development, led 
to the typical formation of a vertebrate, have accidentally 
happened together more than once in the course of the earth^ 
history. 

For our consideration to-day only the general conception 
of the vertebrate- origin of man is of importance, we wilt not 
occupy our time with the single ancestral Gtages of our pedigree. 

I would only in passing point out that at least the principal 
MBgc^ of the same are now considered as finnly established, 
thanks to the excellent labours of our most illustnous morpho- 
logiBlE, Gegenbaur and Huxley before all others Of course it 
IS sUU often supposed that thus, even to-day, only the origin of 
the human bmy is exphined, but not that of our i^ritnal 


activity. In the face of this important objection we must 
remember, before all else, the physiological fact, that out intel- 
lectual life IS inseparably united with the organisation of our 
central nervous system. The latter, however, Is com posed 
exactly like that of all higher vertebrata, and originates In 
exactly the same way. Also, according to Huxley’s investiga- 
tions, the diftcrences belween the structure of the brain of man 
and that of the higher apes are far less important than the cor- 
responding differences between the higher and lower apes. Now 
as the function or work of each organ cannot be imagined with- 
out the organ itself, and as the function is everywhere developed 
alon^ with the or^n, we are forced to suppose that our psychical 
activity has developed slowly and gradually in conneciion with 
the phylogcnriic development of our brain 

For the rest this highly significant " soul question " appears to 
ub in quite a different light to-day from what it did twenty, yes, even 
ten, years ago. Whatever wc may imagine to be the nature of 
the connection of soul and bod)^ of mind and matter, so much 
results with perfect clearness from the evolution doctrine of 
to-day that at Icait all organic matter — if indeed not all matter — 
is, in a certain sense, animated, First of all, we have been 
taught by advanced microscopical investigation, that the ana- 
tomical elementary parts of organisms, the cells^ universally 
possess individual animated life {alleemnn nn xndividutllts 
SedenLbtn bail^en^ Since Schleiden founded, forty years ago 
at Jena, (he highly-signihcant cell theory for the vegetable king- 
dom, and Schwann soon afterwards applied the same to the 
animal world, wc universally ascribe to these microscopical life> 
beings an individual and independent life , they are the true 
" individuals of the first order," the " elementary organisms " of 
Brucke, The grand and highly fertile application which 
Virchow, in his Cellular Pathology," made of the cell theory 
with regard to the entire domain of theoretical medicine, is 
indeed ba^ed upon his considering the cells no longer as the 
dead passive building stones of the organism, but as the living, 
active state citirens of the same. 

This concepiion u finally confirmed by the study of infusona, 
amcebn;, and oiher unicellular organisms, because here we hnd 
with the single cells, living in isolation, the same manifestation 
of Boul-life, sensation, and conception, volition and motion, as 
with the higher animals, composed of many cells I Both in the 
case of these latter social cells, as well as m that of the former 
hermit-celU, the soul-life of the cell is tied to one and the same 
most important cell substance — protoplasm We even see in 
the moncra and other most simple organums that single detached 
pieces of protoplasm possess motion and sensation, just like the 
whole cell. Accordingly, we must suppose that the cell-soul, 
the foundation of empirical psychology, is a compound itself, 
namely, the total result of the psvchic activities of the 
protoplasm-molecules, which we shortly call plastidule. I'he 
plastidultf-souL would therefore be the last factor of organic 
soul -life 

But has the evolution doctnne of the present day thus exhausted 
Its psychological analysis ? Not at all 1 On the contrary, we 
are taught bv modern organic chemistry that the peculiar physical 
and chemical properties of an element, of carbon^ in its compli- 
cated combination with other elements, cause the peculiar physio- 
logical properties of organic compounds, and before all others, 
of protoplasm. The moncra, consisting exclusively of proto- 
plasm, here form the bridge oyer the deep chasm between 
organic and anorganic nature. They show us now the simplest 
and oldest organisms must have originally sprung from anorganic 
carbon compounds If therefore in spontaneous generation a 
certain number of carbon atoms unite with a number of atoms of 
hydrogen, oxygen, nitrogen, and sulphur to form the unity of a 
plastidule (or molecule of protoplasm), wc must regard the pUs- 
lidule-Boul, r.^., the total sum of its bfe-activities, as thenecesiary 
product of the forces of these united atoms. The sum of the 
central atomic forces we may call atom-soul in a consequentially 
monistic sense. By accidental meeting and varied combination 
of the constant and unchangeable atom -souls the diverse and 
highly variable plastidule-souls originate, the molecular factors 
of organic life. 

Arrived at this most extreme psychological consequence of our 
monistic doctrine of evolution, we meet with those old conoep- 
tlons of the animation of all matter, which already in the philo- 
sophy of Demoentus, Spinoza, Bruno, Leibnitz, and S^opeidianer 
have found varied expreavion ; becauae oil soul-life can finally 
be rsduced to the two elemental funetloni of stmtUum and 
mohQHj to their reciprocal action in reflex motion. The simple 
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Kiisatioil of indmfttloii uid disinclination {Lustund Unluit\ the 
simple form of motion, attraction and r^puUton^ these are the 
true elements oat of which all souL-activity Is built in infinitely 
varied and complicated combination. "The hating and loving 
of atoms,” attraction and repulsion of molecules, motion ana 
sensation of cells, and of the organisms composed of cells, the 
formation of thought, and the consciousness of man, these arc 
only difTercnt sbiges of the universal psychological process of 
evolution. 

The unity in the conception of the universe (or “ monism ”) to 
which the new doctrine of evolution thus lei^ds us, annuls the 
opposition which hitherto existed between the different dualislic 
world systems It avoids the one-sldedness of materialism as 
well as that of spin taal ism, it unites the practical idealism with 
the theoretical realism, it combines natural science with mental 
science {GetsUsruusensch'ifl) to form an all-comprising uniform 
general or total science. 

As thus we recognise the evolution doctrine of to-day to he a 
uniform and uniting cement of the most heterogeneous sciences, 
it gains the highest significance not only for the pure and theo- 
retical but also for the practical and applied sciences. Neither 
practical medicine as an applied natural science, nor practical 
politics, jurisprudence and theology, in as far as they are parLs of 
applied philo<iophy will in fuLure be able to escape its infiiiencc. 
On the contrary we are convinced that It will prove, on all these 
domains to be the most important lever of progressive know- 
ledge as well as of ennobled civilisation in general. Now as the 
most important point of attack of the latter is the education of 
the young, the- evolution doctrine will have to claim Its just 
infiuence m the school as the most important means of education , 
bere it will not be only tolerated, but it will become a ruling 
and guiding element 

If, finally, we are allowed to indicate, in a few words, at least 
the most important points of this relation, we may first of all 
lay stress ujjon the high significance of the genetic method in 
Itself Teachers as well as those they teach will conicm plate 
each subject of their studies wuh infinitely greater interest and 
understanding, if, before all else, they ask ihemaelves, " How 
did this originate? How did it develop it«eU?” Because in 
this question as to development the question as to llie causes of 
facts IS comprised , but after all it is always the recognition of 
the effeclmg causes, not the mere knowledge of facts, which 
satisfies the constant want of causalities ol our mind. The 
reeogmlion of common simple causes for the most varying and 
complicated phenomena leads to the simplification as well as to 
the deepening of our educalion and culture , only by causal con- 
ception dead knowledge becomes living science. Not the quantity 
of empirical knowledge, but the quality of I's causal conception. 
Is the true measure of the education of the mind. 

How far the outlines of the general doctrine of evolution 
arc now to be introduced into schools. In what succeasion 
Us most important branches -cosmogony, geology, phylogrny of 
ammalB and plants, anthropogeny — are to be taught in the dif- 
ferent classes, this we must leave to practical jielagogues to 
determine. But we believe that a far-reachmg ref^onn ol educa- 
tion IB unavoidable m this direction, and that it will be crowned 
with the most perfect success. How infinitely, for instance, the 
Important teacning of languages will gain in educational value, 
il It u done comparatively and genetically * How the interest 
in physical geography will grow if it is genetically taught toge- 
ther With geology t Hnw the tedious, dead systematica of the 
npecies of animals and plants will gam life and light if the two 
are explained aa different branchea of a common pedigree ' And 
what a dilTerent conception we will, before all else, obtain of 
our nwaoTganism if we recognise it no longer as the fictitious like- 
ness of an anthropomorphous creator, but in the clear daylight 
of phylogeny aa tne highest developed form of the animal king- 
dom ; ra an organism, which in the course of many millions of 
years has developed Itself gradually from the line of vertebrate 
aoceatoro, and has far surpassed all its relatives in the struggle 
for existence 1 

As the doctrine of evolution will thus act in a fertilising and 
fuTtheriog way upon all branches of education, it will at ihe 
ume time prouuce the couBclousne&a of iheir monistic connection 
In the minds of both teachers and pupils. As historical natural 
Bctence it will step as mediator and conciliator between the fwo 
opposed directions which to-day compete for power in the higher 
educational schools ; on the one side the oloer, cUssicaJ, histo- 
rical, phll^phicsl direction, on the other the ntgfi, ex^^t 
Aiatbraaticsi, .physical direction. Both diiectloDa or sducadon 
we think equdly justified ap^ equally indispensable ; the human 


mind will only reach its full harmonlouj edneation, if both are 
equally taken into account If formerly classical education was 
favoured too exclusiveljrand one-sidedly, this has happened only too 
often recently with exact education Bath excesses the doctrine of 
evolution reduces to their proper measure, as it steps os a uniting 
bond between exact and classical science, between that of nature 
and that of the mind Everywhere it teaches the living course 
of the connected, monistic, and uninterrupted developmenL 
Everywhere it shows to the zealous investigator new scientific 
aims beyond those already attained, and thus "gently leads the 
sinving mmd nearer and nearer to truth.” The infinite perspec- 
tive of progressive perfection which the doctrine of evolution 
thus opens before us is at the same time the best protest against 
the unfortunate " Ignorabimus,” which it 13 obliged to hear now 
from many quarters, because nobody can predict w’hat ” limits 
of natural understanding” the human mind m the further course 
of its astonishing development will yet overstep in future ' 

By far the most important and most difficull demand which 
radical philosophy addresses to the evolution doctrine seems to 
e that of a new doctrine of morals (SittculcArr) It is certain 
that afterwards, as before, the careful training of the moral cha- 
racter will remain the principal task of education But up to 
the present the widest circles lield the conviction firmly that this 
most important problem could only be solved in connection with 
certain ecclesiastical dogmas. Now as these dogmas, particularly 
in their union with very old myths of creation, directly contradict 
the principles of the doctrine of evolution, it was believed that 
through the latter religion and morals were endangered in the 
highest degree. 

We consider this fear an erroneous one. It arises from the 
constant mixing up of the true and reasonable natural religion 
with the dogmatic, mythological church religion The compara- 
tive history of religions, an important branch of anthropology, 
acquaints us with the great variety of external shelLs, in which 
the different people and times, according to their individual 
character and requirements, clothe religious thought. It shows 
us that the dogmatic teachings of church religions themselves are 
in a slow uninterrupted course of development. New churches 
and sects arise, old ones perish j at the best a certain form 
of creed lasts a few thousand years, an insignificantly smalt 
lapse of time m the jeon-senes of geological periods. Finally 
wc are also taught by the comparative history of culture, how 
little true morality is necessarily united with a certain ecclesias- 
tical creed Oflen the greatest coarseness and decay of morals 
go hand in hand with the absolute power of an almighty church. 
We need only think of the middle ages I On the other hand wc 
see the highest stage of moral perfection attained by men who 
have separated themselves from all ecclesiastical beliefs. 

Independently of all church creeds, the germ of a true 
religion of nature lives m the breast of every man , it is connected 
inseparably with the noblest features of human existence itself 
Its highest command is /oz/c, the restncuon of our natural 
egotism in favour of our fellow men, for the benefit of human 
society, of which we are the members. This natural moral law 
lb far older than all church religion It has developed from the 
social instincts of animals With animals of very different 
classes, particularly With mammals, birds and insects, we find 
its beginnings. According to the laws of association and of 
divi ion of labour, many individuals here unite 10 form the 
higher community, rall^ a State or hive Its existence is 
necessarily connected with the reciprocal action of the members 
of ihe community, and with the sacrifices they make to the 
whole at the expense of their egotism The consciousness ol 
this necessity, J filing of duty, is nothing else but a social 
instincL But inslinct is always a psychic habit, which, acquired 
originally by adaptation, has become inheritable In the course of 
generations, and finally appears as innate. 

To convince ourselves of the admirable power of the animal 
feeling of duty, we iieqd only destroy an ant-hill. There we at 
once see in the n'idst of destruction thousands of zealous state 
citizens occupied not with the'soJvalion of their own dear lives, 
but with the protection of the cherished comiimnity to which they 
belong Courageous warriors of the ant state set themselves up 
in powerful defence against our interfering finger ; those that 
tend the young save the so-called " ants’ eggs,” the beloved 
pupae, upon which rests the future of the state \ ^bgent workers 
at once begin with undaunted courage to clear away the ditiris, 
and to construct, 4 iew dwelhnffa, The ddmlrride otganlsation 
of these ahts, of betf and oth£ lodal anloiab, Ime origlAally 
developed from the crudest beginnuigi^ just in the fame manner 
ns did oUr own human dvilUattoA, 
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Even those most tender and most beautiful features of the 
human mind, which we principally glorify in poetry, we find 
already formed in the animal kingdom. Have the intense 
maternal love of the I'oness, the touching matrimonial love of 
parrots ("inseparables"), the sacrificing faithfulness of the dog 
not been proveibial for ages? The most noble feelings 
of compassion and love, which determine action^:, are here as 
with man, nothing but ennobled instincts In connection with 
this conception, the ethics of the evolution doctr<ne need not look 
for new maxims, but reduce the very old commands of duty 
to their natural scientific base. Long before the origin of all 
church religion these natural commands of duty ruled the lawful 
living together of mankind as well as of social animals Church 
religion ought to profit by this si^ificant principle, not to combat 
it , for the future does not tUlong to that theology which 
conducts a fruitless battle against the victorious doctnne of 
evolution, but to that one which takes possession of it, recognises 
and uses it 

Therefore, far from fearing a shaking of all valid moral laws, 
and an obnoxious emancipation of egotism by the influence of 
the evolution doctrine upon our religious convictions, we, on ihe 
contrary, expect from it a reasonable confirmation of the moral 
doctrine on the unshakable basis of firm natural laws , for 
with the clear conception of our true position in nature, anthro- 
pogeny opens to us at the same lime an insight into the necessity 
of our very old precepts of social duty Henceforth practical 
philosophy and pe lagogics will, like theoretical general science, 
deduce their most important maximal, not from supposed revela- 
tions, but from the namral principles of Ihe doctrine of evolution, 
This victory of monism over dualism opens to us the most hopeful 
prospect for an infinite progress of our moral as well as of our 
iDtelleclual development In this sense we greet the evolution 
doctnne ol to-day, as recently founded by Darwin, as the most 
important impulse of the whole of our pure and applied sciences. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford.— T he Oxford University Commissioners having 
decided upon suspending two out of the three fellowships now 
vacant at All Souls' College, only one fellow will be elected in 
November 

HrisTOL — The introductory lectures at the opening of Uni- 
versity College, Bristol, commence on the 9th inst Prof. Letts 
opens ihe chemistry class on the loth wiih an address on " Old 
and New Views on the Nature of Matter," and Prof S. P 
Thompson the class of experimental physics on the 12th, with 
an addicss on "The MeihoJs of Phyaical Science." The 
evening classes will be opened aliout a week later. Mr. J F. 
Main, H A , D Sc , Scholar of Trimly College, Cambridge, has 
been appointed Lecturer in Mathematics and Applied Mechanics 

Lefds — 'Ihe Yorkshire College, as it is now called, has 
published a neat calendar of about loo pages in the orthodox 
grey colour characteristic of similar publications. The calendar 
contains all needful information on the organisation and business 
of the College, which now possesses six chairs, representing the 
mam departments of science and literature, besides a chair of 
civil and mechanical engineering and one of textile industries 
Judging from the course of study laid down for each class, and 
from the reputation of the professors, a hi^h-class liberal educa- 
tion is now within easy reach of all Yorkshiremen The calendar 
includes a prospectus of the Leeds' School of Medicine For 
the coming session a much extended system of outside lecturing 
15 announced, especially the arrangement made with the Gilchrist 
Triutces, through their secretary, Dr W. B Carpenter, F R S , 
by which some of the college professors will deliver four series 
of "Science Lectures for the People" m Leeds, Bradford, 
Hah fax, and Keighley. 


SOCIETIES AND ACADEMIES 

London 

Entomological Society, September 5. — Prof. T. O. West- 
wood, M. A., president, in the chair. — Mr. F. S m it n exhibited, 
on behalf of Mr G A. J. Rothney, a remarkably fine collec- 
tion of Hymenoptera from Calcutta. Among them were several 
new species of Cercens and a few new speaes of Apida. — Mr, 
McLacblan exhibited drawings with details of Himantopterui 
fmcinervu^ an extraordinary Insect from Java, described by 
Wesmael, in 1836, as belonging to the Lcpidoptera. Dr, 


Hogeti transferred the genua to the Neuroptera, In 1S66, but 
Mr. McLachlan had recently examined the unique specinen 
in Ihe Brussels Museum, and had decided that it was truly lepi- 
dopterous Mr. McLachlan also exhibited leaves of a lame 
species of Acer from trees growing in a garden In the neigh- 
boiirhnod of Brussels. Almost every leaf had been mined ny 
the larva of a small saw fly {Ph^Utoma acetfs), a species occur- 
ring in England. This insect only appeared in the locality 
mentioned last year, and ^et was found by Mr, McLachlan in 
enormous numbers — Prof. Westwood exhibited Epeclmens of 
a minute llymenopteron from Ceylon allied to the British 
My mar puhhdlus — Prof. Westwood also exhibited males and 
females of the rare beetle Narycius smaragduius, from India. 
This iD&ect had remained almost unknown since the time of lis 
description by the exhibitor in 1842. — Mr. James Wood-Masonp 
of the Calcutta Museum, exhibited the two sexes of Fhylhthelvs 
lyrsd'Ufoodi {MmnUdir)^ which species was remarkable on account 
of the presence of a large frontal horn m Lhe female not 
represented in the male. — Mr Wood Mason also exhibited a 
beautifully-executed drawing ol a stndulating spider (Mygah 
iindulans) in a stndulating attitude, and likewise specimens of 
stndulating scorpions, from India. Mr. Mason also handed to 
the president for identification, an liomopteroua insect with what 
appeared to be Lhe larva of some case-bearing lepidopterous 
Insect attached to it — Mr. P Wormald exhibited, on behalf of 
Ml Fryer, a small collection of Chinese Lepidoptera. — Mr. G. 
C. Champion exhibited some rare beetles from Aviemore, 
Invcmcsshire , among them a new British Longicorn, Pocky ta 
scxmacul(iia.— yix J jenner Weir mentioned a case of parthe- 
nogenesis in Lasweatnpa qitercus which had recently come under 
hia notice. —The pie.sident read a letter from Herr Grcvelink, of 
the Hague, relating to the insect which destroys the West Indian 
cocoa-nut trees [Alcyrodes cocou) — I'hc Secretary exhibited a 
Longicorn beetle, which had been forwarded from Birkenhead 
by Mr David Henderson — Mr J W Slater read a paper 
enlided " Vivanum Notes on some Common Coleoptcra," 

GdTTINOEN 

Royal Academy of Sciences, April 23 — The dates ol 
Genesis, by M. Oppert. 

April 30 — Celebration of the centenary of Gauss's birthday. 

May 5 — On the mutual relation! of magnetising force, tem- 
porary aijd permanent magnetism, by M Fromme, — Expenmenls 
on (he apparent atlraction and repulsion between bodies moving 
in water, by M Schiotz. — On the same, by M, Bjerknes — 
Experimental investigation on the resistance of flames to Lhe 
galvanic current, by M, Hopper. 

July 7 — DemonslratLon of a tangent multiplier constructed 
on a new principle, by M Riecke. — Remarks on some transform- 
ntionb of surfaces, by M. Enneper — On the border-angle of the 
expansion of liquids on solid bodies, by M. Quincke. — On 
geometrical extensions of the Bezoul fundamental Jaw, by M. 
Schubert — On the structure and systematic position of the genua 
Carludovica, by M Drude — Communication on the pyro- 
electricity of tourmaline, byM Hoppe. 
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FLEISCHER^S “ VOLUMETRIC ANALYSIS^ 

A System of Volumetric Analysis. By Dr. Emil 
Fleischer. Translated by M. M. Pattison Muir, 
F.R S.£. (Macmillan and Co., 1877.) 

T here is no question that volumetric analysis does 
not yet play that important part in quantitative 
chemical analysis which it merits, and which on the 
appearance of Mohr’s well-known Titrirmetbode" it was 
confidently anticipated that it would assume. The 
method of instruction commonly pursued in many of our 
large public laboratories is in a great measure to be blamed 
for this result. It is, of course, necessary that the student 
should be put through a thorough course of gravimetric 
analysis, in order that he may attain that manipulative 
dexterity without which he cannot hope to become a 
successful operator, and perhaps no branch of practical 
chemistry is better calculated to afford the requisite 
training and practice than the somewhat tedious process 
of weight analysis, with its innumerable separations, 
hltrations, washings, and weighings. But however 
excellent may be their educational value, and however 
accurate their results, there is no doubt that many of the 
gravimetric methods at present in common use when 
viewed as practical processes for every-day application, 
fall very far short of what is required of them. It not 
unfrequently happens that the busy chemist, uncertain 
whether a lengthy analysis will afford him, after all, the 
requisite information, hesitates to incur what he fears may 
turn out to be a useless sacrifice of valuable time, and 
hence, from the want of rapid and sufficiently accurate 
analytical methods, many weighty facts may have been, 
doubtless actually have been, overlooked. Indeed, it is 
a question whether some of these analytical processes 
have not done as mucli to retard the progress of chemical 
science as to advance it. The majority of chemical 
workers, especially those engaged in scientific research, 
have not made analysis a special study, and hence when 
they are under the necessity of making a particular 
determination, they are content with the time-honoured 
processes which they have learned in the course of their 
laboratory-training. It is only by the appearance of such 
works as the one before us that the greater number of 
chemists are made aware of the advances which 
quantitative chemistry has really made. 

Mr. Muir has done a very considerable service to his 
chemical brethren by his translation of Dr. Fleischer's 
work, for if we are not mistaken, it is the first attempt at 
a raiional system of volumetric analysis which has been 
offered to us in this country. The work is divided into 
three distinct parts. In Part I., which treats of the 
volumetric method, we have, in Section I., an account of 
the principles on which this branch of the art of analysis 
rests. The several forms of burettesi pipettes, and mea- 
suring flasks recommended by the author, are described, 
together with the methods fo^ their calibration and verifi- 
cation. The inodes of prepai^ng and sCandardlaing the 
normal solutions are next described. Section U, treats 
of the ordinary alkalimetric and acidimetrle^ jmcesses. 
Section 111. gives an account of the various methods 
Voi. xvL—NOi 415 


depending upon oxidation and reduction ; these are respec- 
tively design ;.ted as oxidimetric and iodometric methods. 
Lastly, in Section IV., we have a description of the more 
important precipitation methods, Mohr's method of 
determining chlorine by standard silver solution, and 
Wildenstein's process for estimating sulphuric acid by a 
standardised solution of potassium chromate. There is 
little in this part which calls for special remark ; we 
would, however, point out that in the discussion on 
experimental errors, the magnitude of which, as the 
student is vaguely informed, may in certain cases be 
calculated by the mathematical method of least squares. 
It is not very apparent from the description how certain 
of the errors are eliminated. Dr. Fleischer’s language 
is cither not very clear on the subject, or his translator 
has failed to catch its exact meaning. The account of a 
method of verifying a pipette given on p. 23 will be apt 
to puzzle a beginner, on account of the unfortunate con- 
fusion between burette and pipette. We fail to see the 
necessity for the retention of the Rdaumur scale of tem- 
perature in a work intended for English readers ; and we 
are constrained to protest, with all possible energy, 
against the introduction of a new standard of tempera- 
ture. What particular significance has I4.°*5 R, to us in 
this country ? If we are not content to lake the melting- 
point of ice or the point of maximum density of water 
as our standard, let us at least maintain our credit as a 
law-abiding people by conforming to the enactments of 
our Legislature. In these respects Mr. Muir has un- 
doubtedly sacrificed his independence to his loyalty to hie 
author. 

Unquestionably the most distinctive feature of the work 
IS seen in Part If. ; indeed, this constitutes a most valu- 
able addition to the art of chemical analysis. In this part 
the author describes a variety of volumetric processes by 
means of which a large number of acids and bases may 
be determined, either separately or when mixed. He has 
not attempted to describe all the methods which have 
been proposed for the determinations of the several con- 
stituents, but has given only those which he has himself 
found to be reliable and capable of general application. 
In Section II. of this part it is shown how each base may 
be determined by volumetric methods without previous 
group-separation. The substance to be analysed Is ob- 
tained in solution by the appropriate methods (which are 
fully described), and is divided Into as many portions as 
there are constituents to be determined. As the author 
tells US, " the process of analysis is thus much shortened, 
not only by the omission of group-separations, but also 
by the fact that but one or two filtratlons at the most are 
necessary ; in many instances no filtradons are required. 
The precipitates do not require the same long- continued 
washing which consumes so much time in the ordinary 
processes. Two ci^ctimstances more especially recom- 
mend the methods under conslderabon. Every estima- 
tion is readily controlled by repeating the process on the 
original liquid ; the analyses of technical products in 
which one or more, but not all, of the constituents Is to 
be determined, becomes a matter of ease, and can be 
carried out much more rapidly than when It Is necessary 
to make a systematic separation of the metallic groups.' 
Lastly, Ai Part III. it Is shown how these methods acu 
applied to the analysis of a number of important techni- 

B B 
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cal products such as potashes, soap, gunpowder, bone-ash, 
superphosphates, metallic ores, alloys, &c. 

We cannot close this notice of a book which Is really a 
solid contribution to chemical literature without referring 
to a circumstance which greatly detracts from Its value ; 
indeed, we fear that in many cases it may prevent the xe- 
cognitiQQ of its great merit. Dr. Fleischer, like the great 
apostle whose worthy disciple he is, praises the times 
which are past ; he is of opinion that our modern system 
of notation is founded on the most danng hypotheses, and 
he believes that the distressing complexity which the for- 
mulx erroneously styled "modem'’ have produced, and the 
phraseology which has accompanied them, far outweigh any 
slight advantage which they have bestowed upon science ; 
he thinks that such formulae, " even supposing that there 
15 a 'shadow of a reason' for their existence as Mohr 
trenchantly remarks, are peculiarly unfitted for analytical 
chemistry and for mineralogy " 0 tempora^ O viari-s ^ 

With such convictions we are not surprised that Dr. 
Fleischer should have insisted on the retention of the 
old formulae, although he has not actually prohibited the 
introduction of the newer notation m the translation. 
Mr Muir has something to say for himself on this point ; 
we entirely agree with him that the objections raised by 
the author have been answered times without number. 
// salfto muda conscio. We hope therefore that, should 
a second edition be called for, Dr. Fleischer may be 
persuaded to put the work more in haitnony with the 
time , we feci bound to say that had he done so in the 
outset the appearance of this second edition might have 
been considerably accelerated. T. 


nARTLAUn\S BIRDS OF MADAGASCAR 

Die Vo^il Madagaicars und dir binachbartni Inst I- 
grtippen. Em Bcitrag zur Zoolcgie dif athiopiseken 
Region, Von G. Hartlaub. Pp 425, 8vo, (Halle ; 
Druck und Verlag von H. W. Schmidt, 1877) 

N othing can be more conducive to the progress of 
zoological science in any ^country than the issue 
of handbooks of the different branches of its fauna in a 
cheap and convenient form. Such publications bring home 
to a multitude of observers a resum^ of the facts previously 
known only to a few, and such as are too often scattered 
over the pages of periodicals and other works which can 
only be consulted in an extensive library. Those who are 
acquainted with the vast advance made towards our 
knowledge of the Birds of India since the issue of Dr 
Jerdon's Handbook will readily admit the truth of what 
wc say and many other examples might be adduced of the 
beneficial effects of similar publications. 

Dr. Ilartlaub's "Birds of Madagascar," although an 
excellent andorigmal scientific', work, is quite of the" Hand- 
book ” character — that is it gives us a rhumi of all that is 
yet known concerning the Avifauna of Madagascar and 
the appendent islands in a cheap and portable volume — 
such as may be conveniently carried in the hand of any 
naturalist visiting those regions. Fifteen years ago Dr. 
Hartlaub issued a volume of similar character,' but much 
Smaller in dimensions. To understand how great has 
beep the advance lately made in our knowledge of the 

' “ OnutfaolQgischer Bcitrag zur Fauiu Mada^con. Wt BerDckaich- 
llgunj der TnSAm Mayotte, und St MAiio,'B<nria_der MMcarman 

uad M/Chellen^’' 8va Bremen, iMi. 


' birds of these regions, we have only to compare the 
"Ornithologischer Beitrag" of 1B61 with the "Vdgel 
Madagascars" of 1877, Since the publication of the 
former work Holland has sent forth Pollen and Van 
Dam, France Grandidier, and EngUnd Crossley and 
Newton, into that rich and still imperfectly explored field, 
from which every one of them has reaped an abundant 
harvest. 

The "Lemurian Avifauna,"^ according to Dr. Hart- 
laub, is now known to contain 2S4 species of birds. 
Of these 220 are found in Madagascar itself, and 104 out of 
these 220 are absolutely restricted to that island. Moreover, 
of these 104 birds not less than ninety are ^ so abnormal 
in structure that it has been found necessary to refer them 
to peculiar genera. Compared with Madagascar itself 
the appendent island groups are poor in species, although 
in every case there are many Interesting forms amongst 
their winged inhabitants. The Comoro Islands muster only 
some forty-four species ^ of birds, Mauritius about sixty, of 
which fifteen or sixteen have been introduced by man's 
agency, and Bourbon about the same number, while 
Rodriguez appears to have only about twenty-five species 
now existing in it, of which four or five are certainly 
recent introductions But we cannot speak of the recent 
ornithology of these islands without a passing allusion to 
the singular forms — now mostly known to us by their 
fossil remains — which have become but very recently 
extinct, and the gradual rediscovery of which must ever 
rank among the most interesting scientific achievements 
of the present epoch. Besides the Dodo of Mauritius 
and its brother, the Pcaophaps^ of Rodriguez, we now 
know that diveis curious parrots {Necropsitlacus and 
LophopsittiUus) and extraordinary rails {Mtserythrus and 
ApkanopCeryx) lived in those islands not long ago, and 
that other strange fowls were found in the same company. 
Two of the remarkable forms of the Mascarene Islands 
{Cofacopsis viascarina and Fregilupus varms) have 
indeed become exterminated so recently that examples of 
their skins are still to be found in some of our older 


museums. 

Let us now see what Dr. Hartlaub's conclusions as to 


the general facies of the avifauna of Madagascar and its 
appendent Islands point to. 

" Many years ago," he tells us, " the late distinguished 
naturalist, Isidore Gcoffroy St. Hilaire, remarked that, il 
one had to classify the island of Madagascar exclusively 
on zoological oonsiderations, and without reference to its 
geogrnphiQii situation, it could be shown to be neither 
Asiatic nor African, but quite dilTerent from either^ and 
almost a fourth continent. And this fourth continent 
could be further proved to be. as regards its fauna, much 
more dlfTerentTrom Africa, which lies so near to it, than 
from India, which is so far away^ Whh these words, the 
correctness and pregnancy of which later investigations 
tend CO bring into their full light, the French naturaJist 
first stated the interesting problem for the solution of 
which an hypothesis based on scientific knowledge has 
recently been propounded. 

"For this fourth continent of Isidore Geoffiroy is Sc 1 ater*s 
' Lemuria ^hat sunken land which, containing parts 
of Africa, must have extended far eajtwards over 


- K MurtagiHTal- and its iilxnilt wore propoMd la be ceUad Lamana, liL 1664, 
hy ScUltf, u being remnuti of Uu old "TcmLemlinini," wbere- 

u lAift petnUorfona or tauanelu life had ui ohsui The itame hu bebiv 
ade^ee liy Hafdcel 1101 WJ pulBbriinm. , . . . , . 1 . 

* Since Dr Huuaub'i work wai publHiied, ui impoflant addiiuA hM 
baM made to Ihe AVMuiaa of tba GsoierbS by Mr. Edward Nawton, la hie 
Uui^oir ol the birde of the Uaad of Aaluiao. (P.z.a. 1877,.? 
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Southern India ^nd Ceylon, ahd the highest points of 
which we recognise in the volcanic peaks of Bourbon and 
Mauritius, and in the central range of Madagascar itself 
—the last resorts of the mostly extinct Lemurine race 
which formerly peopled it. When Wallace, whose utter- 
ances on this BUDject everyone must read with the greatest 
interest, puts forward a former junction of Madagascar 
with Africa as beyond doubt — a Junction which, however, 
must have terminated before the inroad into Africa of 
Ihe more highly organised mammals — everyone will 
allow this opinion to at all events well founded. But 
when he proceeds to state that the fauna of Madagascar 
IS manifestly of African origin, his assurances are bised 
upon very slender grounds. In truth the individuality of 
the fauna of Madagascar is so unique that even that of 
New Zealand can hardly be compared with it. Wallace's 
attempted parallel between Madagascar and Africa, and 
the Antilles and South America is, in our eyes, suHi^iently 
disproved by the occurrence in ^he Antilles of Xrochilid^Ci 
one of^ the most characteristic forms of South America, 
fiat ID Madagascar not one single one of the genera most 
characteristic of Africa occurs.^ This originality of the 
fauna is much too pronounced to allow Madagascar to be 
treated of only as a * sub-region ' or as an * aberrant part ’ 
pf the -Ethiopian region.^' 

To prove this position, Dr. Hartlaub in his interesting 
introduction to the present work, recapitulates the points 
in which the avifauna of ‘‘Lemuria” approximates to 
that of India and diverges from that of Africa." 

“ But the negative evidence/' he adds, is still stronger 
in the same direction. The groups of Musophagidx, 
Coliida^, Lamprotorhithinic, fiuphagida?, CapUonida:, 
Indicatoridee, Bucerolids, and Otidina?, so eminently cha- 
racteristic of Africa, arc entirely absent in Madagascar, 
besides the genera GvPo^ernnus, Helotarsus^ Coracias^ 
O'titeropuSf Ir riser j ifratiyonas, D/yoicopus^ Lamarius^ 
T€l€phonus^ Prionops^ Pla/ysiim, PtcnihnrUs, 

Baianicfps, and others, which are icmarkably rich in 
individuMB and species in Africa. Besides this, Larks 
and Chats, which in the African fauna arc specially 
prominent on account of their numerous forms as well as 
regards their individual and speaEc abundance, are only 
k'epresented by a single species in Madaga^r itself, and 
In the rest of the sub-region not at all. 

In conclusion," Dr. Hartlaub adds, "if we take a 
glance at the families of the Madagascar sub-region as 
compared with those of Africa, four of these (Mesitlda!; 
Paictid^e, Eurycerotid.T, and Leptosomidsc) are peculiar, 
whilst the Diurnal Accipitrcs, Pigeons, Honeycaters, and 
Cuckoos, are richest in species. In a considerable degree 
this is also.the case with the orders Grallx and Anseres. 
As contrasted with Africa the FnngiUidic, Meropidsc, and 
Sturnidee (represented by only one genus), are extra- 
ordinarily poor. On the other hand, the Coraciids, 
Lanilds, Artamidae, Turd id se, Muscicapidtc, Pycnono- 
tidsCj and Lusciniidse, are remarkable for their peculiarly 
modified types, and the SiCtids, which are quite unre- 
presented in Africa, for the anomalous form Hypherpes^^ 

Such are Dr. Hartlaub’s matured views on a subject 
which he has long had before him, and is, above all per- 
sons, qualified to speak. 

In concluding our notice we have only to thank him 
on the part of ornithologists for his convenient and useful 
volume, and to wish that the Avifauna of many other 
countries were treated of in a similar manner. 


OUR BOOK. SHBLF 

PaUen, By M. P. Edgeworth. F.L^S. IBustrated with 
446 figures. (London : Hardwicke and Bo||||pe, 1877.) 
Mr. Edgeworth informs, us loathe prefiooe that this 
work is a considerably altered edition of a paper laid 


before the Linnean Society last year, but withdrawn by 
the author^ on account of his omitting to notice the work 
of other botanists, British and foreign, on the same 
subject. The work chiefly consists Of plates with the 
explanations and a list of forms of pollen figured by other 
authors, as well as some general remarks on the forms of 
pollen in different families. The figures are all drawn to 
scale, arc fairly done, and there can be little doubt that 
the microacopist who loves pretty objects will promptly 
avail himself of Mr Edgeworth's assistance in following 
up the subject Very much valuable information is given 
in ihis book and it cannot fail to be useful to the scientific 
botanist, We feel, however, that Mr Edgewoith docs 
not wholly command our confidence on account of certain 
b'unders he makes. Most of the German botanists have 
tbeir names misspelt. Thus he always calls Purkinje 
" Purjinke,” Naegeli "Nagili,” Rosanoff "Romanoff," 
Pollendcr " Pollenden,” Luerssen “ Leursen ” Surely if 
Mr. Edgeworth had been familiar with the writings of 
these men, he from merely seeing their names on their 
papers, would not have blundertd so strangely. Then 
we feel rather doubtful about his references as we ha\e 
failed to find any paper by "Nagih" in Priogsheim's 
" Jahrburhfr," vol. 111. Naegeli's name does not occur at 
all rn the index to the fir^t ten volumes of Pringiheim's 
" JahrbUcher,” The third volume of the " Jahrbucher " 
was published m 1863, while N.iegeh's paper on the 
development of the pollen was published at Zurich in 
1S42, We think the student would hardly find the papers 
of " Purjinke in Lalin," " Fntschc in German" "Pol- 
lenden Bonn ” Why not rtfer to the proper tiilc of the 
book or paper ^ Pollendcr has published two papers on 

F iollen, at Ponn, one m 1867, in quarto ; another m 1S6S, 
ri folio. To which docs Mr. Edgeworth refer’ Then 
suiely it IS too late m the day to describe the pollen of 
the pine as consisting of "2 grains of pollen connected as 
It were by a broad band" (p. 8) , or the pollen of some 
Acanthaces as existing "in a peculiar coil, which can 
be unwound," in both cases the peculiar development of 
the extinc being overlooked. Altogether, then, the work 
has slightly disappointed us, but perhaps we should not 
judge so much by the blemishes we noiico in it, as by 
the undoubted worth both to the amateur and scientific 
botanist of the figures and references. 

Die A aster und die Anstcm'aurthseha/t, Von Karl 
Moebius. (Beilin ; Wiegandt, Hcmpel, and Parcy, 

1877) 

Much has been said and more has been written about 
oysters and their culture. Astonished by large figures 
many writers wished to astonish their readers m a similar 
way, and to induce the coast population of all civilised 
countries to undertake the culture of enormous masses of 
this most costly of all molluscs. Thus a belief has been 
widely spread that wherever there was a coast and sea- 
water, oyster-beds could be established and quaniiiies of 
oysters could annually be obtained without much trouble. 
The little book we have under notice is therefore well 
timed. It reduces to tbeir proper and reasonable measure 
all ideas on this subject in speculative heads, and, as 
the author owns himself, it will for that reason be hardly 
welcome to these would-be oyster cultivators But il will 
be all the more 5040 biologists, proprietors of oyster-beds, 
and the educated public generally, since it contains 
valuable details of the biology, the peculiarities, and the 
hfe-condibons of oysters. It will, we have no doubt, also 
find a favourable reception amongst those government 
departments of the various states of Europe and America, 
whose duty it is to superintend the ^ster- fisheries and 
the natural oyster-beds, since it will offer theiA a liable 
bi^sls for their jud^ent In adopting or njeettng measures 
relating thereto. Prof. MOebius ^ives a very able account^ 
.of the artificial oyster culture m France, and of the 
attempts made in this country to introduce the French 
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system of artificial culturej which unfortunately all ended 
in failure. He then asks the question whether artificial 
culture aher the French method would be possible on the 
German coasts of the German Ocean, and in a well- 
written chapter arrives at the conclusion that this ques- 
tion must be answered m the negative. An important query 
is whether natural oyster-beds can be artificially enlarged, 
and whether new oyster-beds can be established. Prof. 
Moebius thoroughly ventilates this question, and an 
attentive perusal of the little work will not leave anybody 
in doubt as to whether any intended experiments will or 
will not be crowned with success. The author quotes 
several examples of natural beds which were ruined by 
over- fishing ; he also gives an account of the repeated 
experiments made in the Baltic with a view of establishing 
natural oyster-beds, all of which failed, the last with 50,000 
oysters deposited in 1843 near the Island of Rugen, of 
which only two years afterwards not a single one remained 
alive. One of the most interesting chapters in the book is 
the one treating of the increase in the number of oyster- 
eaters, the nse in the price and the decrease in the quantity 
of oysters ; it contains numerous statistical data showing 
how. in 1740, fresh oysters were sold at Hamburg at 3^/. 
per hundred 1 Even as late as 1830 they were sold at is. 
per tub (about 1,600) at Falmouth ; but Prof. Mesbius 
doubts whether in this age of railways and steamboats we 
shall ever return to such a stale of things. A chapter on 
the chemical constituents and the taste of oysters, and 
another on the object and results of a rational culture 
of oysters, fonn the conclusion to this clever little work. 

Naturkrafte, — Du Gesetsmaszi^kett im Gesell- 
schaftsleben. Statische Studlen von Dr. Georg Mayr, 
Ministerialrath und Universitats Professor. (Munchen : 
R. Oldenbourg, 1877 ) 

This small and readable volume contains a slight but 
comprehensive sketch of the mam features of political 
and social statistics. It shows how the necessary data 
have to be obtained, how they should be discussed, and 
how the final results may be most clearly pubhshed, 
whether in a graphic or a tabular form. It enters into no 
technicalities, it is of very little value as a storehouse of 
information, and it contains perhaps no remarks that are 
striluDgly onginal, but being written by a very competent 
statistician it has the merit of giving a good, general idea 
of the range of statistical inquiry and of its national value. 
It is well calculated to instruct those who may desire to 
obtam a broad and just view of the eHorts, the difficulties, 
and the achievements of modem statisticians. F. G, 


LETTERS TO THE EDITOR 

[ Thi Editor doos not hold kxmsdf resform&lo for opinions ixprtssod 
by his comspondents. Nather can he undertake to return^ 
or to correspond with the writers of r^ected manuscripts* 
No notice is taken of anonymous communications* 

The Editor urgenUy reacts correspondents to keep their letters as 
short as possible. The pressure on his space u so great that U 
is impossible otherwise to ensure the apfearance even of com- 
munications containing interesting ana navel facU.\ 

Potential Energy 

Most persons must agree with your correspondent, X.,” 
that the term ** potential energy'* has been used with consider 
able vagueness and with some difierence of meaning by various 
wrilera. They may even go farther, and doubt at limes whether 
thi^ are qnite clear with respect to the cases to which the terms 
''force” and "energy" are respectively applicable. But this 
arbes, I am inclined to think, ffom the difficulty of understand- 
ing what li force, and would certainly not be removed by brib- 
ing there two tenns Into more frequent and clour juxtaposition 
than that in which they are now foand, 

Without atUmpting to reconcile the lomeWhat conflicting views 
of different writers on the subject of potential energy, which, 
however, 1 must own, are not so far apart from one another as 
** X.*’ leenu to nppose, 1 diould like to make a few remarks 


With respect to his proposal to trans'er " potential ener^ '* from 
the body m which it is said to exist to the force to whicn it owes 
its existence. 

u generally understood, is of two kinds : the ooe la 
energy of mouon, and the other eneigy configuration. In 
both cases the system posscising energy has the power of doing 
work ; in the one case actually, In the other potentially. Now 
it is against this potentisL power of d )ing work ihat " X " pro- 
tests, Tor he considers the expression tautological. But here I 
disagree with him. 1 can see nothing incomprehensible in the 
statement that a body has the power of acquiring the power of 
doing work ; and, to restrict myself to the very simple illustra- 
tion of a stone raised to a certain height, 1 should say that the 
system of the stone and earth, by the action of a ceitain force 
through a certain distance, hod gained the power of acquiring a 
certain amount of kmetic energy, le, the power of acquiring 
the power of doing a certain amount of work. 

This seemingly tautological phrase is more in the language 
than in ihe idea; for we often use, with respect to other sub- 
jects than physics, similar expressions We may say that the 
posMsaion of wealth confers the power of purchasing, and a 
wealthy man u one who possesses a certain power which he may 
have gotten himself, or which may have been transferred to him 
from another. But a youth with a certain education, and placed 
in a certain pooitioo, though not yet wealthy, may be said to be 
in a position to acquire wealth, — to have m himself the power of 
ac^iring the power of purchasing. 

One other point I would notice before considering ” X.'s " 
new proposal. 

But first 1 would say that justice is hardly done to every 
"doctor” (I am none mjiself) whrn wc arc told, in connection 
with the projection of a stone upwards, that "the gravilalion 
attraction u usually and conveniently conceived and spoken of 
as all the earth's , and the stone is usually regarded as being 
simply altracW," and that "every doctor will Jrequentiy speak 
thus.' Certainly one doctor whom " X." has quoted is careful 
to say that " when a stone has been lifted to a certain height 
above the earth’s surface, the system of two bodies, the stone 
and the earth haa potential energy, and is able to do a certain 
amount of work dunng the descent of the stone. 

"X " finds considerable difficulty in understindiog that if 
the leaden weight of a clock is raised by winding it up Ihe 
energy of the clock is thereby increased He says that *' the 
weight sets-to and works with E , which it has not in possession, 
but only has the power of acquinng, and which it loses the 
power of ocquuing 1 1 ” and in a note we are told that " the 
weight never acquires more than a quite insensible amount of 
Klual £. so calJ^.” This is quite true, because the "actual £ ” 
is continuously used up as fast as it is acquired If the weight 
could have fallen freely it would have possessed a store of 
"actual £ ” at its lowest point , but instead uf being able to do this 
it has been continuously transferring Us actual energy to the 
machinery of the clock wnich it has set In motion The weight 
at Its highest point was m a position for doing work, and during 
its descent work has been dune. 

Let us sea now if there are no difficulties connected with the 
proposal to call potential energy " energy of tension," and to 
locate it in the force rather than m the body, We are told if 
you spend E. "in raising a stone to a certain height, you have 
bestowed your £, on that attraction, you have traesferred your 
E. to gravity.” This la not very clear, but " X " goes on to say 
" that attraction was beforehand pressing at the stone as hard as 
it could (this looks as if " X.” placed the attraction in the earth 
only), but it had no power of doing work." Well, why not ? 
Because, practically, there was no force acting on the stone. 
The force of gravitation was counteracted by the reaction of 
the surface on which the stone was resiing. A force free to act 
has always the power ot doing work ; but the existence of a force 
presupposes the existence of a body, and the confusion is, there- 
fore, considerably increased by speaking of tbe transference of 
the power of doing woik from a body to a force. There seems 
to be no harm in speaking of the energy ul a force, but then we 
mean the energy due to a force ; and Uiis can be as well said of 
kinetic as of potential energy. 

Wlih the oietaphysical difficulty about force storing ui in the 
face, it surely would be very unwise without the gam of some 
much more solid advantage than "X.” has mode out, to com- 
plicate tbe Idea by giving it the attnbute of possessing energy ; 
ihh' connection between force and matter is so intimate mat 
let energy mean Whai it may, the idea of its transference from 
i Ckrk Maxwell, Matter and HoHon," p. Si. 
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the one to the other is aninlelligible There are many diffi- 
culties connected with the aubject of potential energy which the 
progress of science U likely to reniovci but they are not to be got 
over by the verbal alteration propos^ by your correspondent. 
The energy of compressed air was at one time supposed to be 
potential and is now regarded ai kinetic. Farther inquiries into 
the constitution of matter may enable us to see that many forms 
of eneTOT which are stJl regarded as potential are really "actual." 
Meanwhile we may, 1 think, suppose potential energy to mean the 
power of acquiring the power of doing work and to be located 
m the system poasessing this power, F, M. 

The Arts Club, October 7 


Indications of the Ice-age in Shetland 
SitEiLAND will now be narrowly searched for proofs of 
glacial acLion by eveiy tourist who takes an interest in such 
vestiges of a bygone era Smoothed surfaces, stnae, and grooves 
sre so abundant and distinct on Mr Peach's ground — the sand- 
stones on the shores of the Loch of Clickhemin, and of the im- 
mediately adjoining bay — aa to have long ago suggested the 
innocent or waggish nolion that the last were scratches made by 
the piowa of the Norsemen * SiiJl on the mainland, but some 
forty miles distant, on the shores of the magnificeiit bay of St 
Magnus, strix are to be seen on the sandstones ot the haaf- 
fishiDg station at S tennis, and till, or boulder-cUy, lies in patches 
on the Tuans ot HiUswick. Ice has ma^le distinct markings, 
running east and west on the gneissose rock close by the door of 
the farm-house of Ailesburgh, which is perhaps abont a mile 
north of the narrow isthmus of Mavis-Gnnd. The huge mo- 
raine-lookmg mound, which lies between the soutli * 1st foot of 
Ronas-hjll and the head of Ronas-voc, claims a spcciai iiamina- 
tion by those who wish to be further satisfied as to the former 
existence, or otherwise, of glacial action in Shetland, G, G. 


The Diecoverer of Photography 

In your account of the death of Mr. Fox Talbot (Nature, 
vol. xvi. n. 464), you state that he hrst entertained the idea of 
the art of what is now called photography m iBjj, and that it 
waa not till 1839 that he and Daguene first made known the 
prmciples of photography under the name, 1 think, first of 
Daguerrotype, followed by Talbotype 1 therefore think the 
following notes concerning Niepce may interest some of your 
readers : — 

I cannot now from memory give exact dates, but I think it 
was at least ten years pie vious to 1839 that there lodged in a 
neighbouriDg house to where 1 now reside a Frenchman of the 
name of Niepce , he was, I think, engaged on a perpetual motion 
machine.” lie died, which necessitated hL brother coming from 
Faria to Kew. The brother was a theatre scene-painter, and had 
discovered the art of fixing upon metal the pictures of objects re- 
Aecled by the sun. On arriving at Kew he put up at the Coach 
and Horses ” Inn, then kept by Mr. Cusel, and not being able to 
speak English, Mr. Cusel inlri^uced him to Mr. Francis Bauer, 
tne celebrated botanical artist, then rebiding at Kew. Niepce 
hod brought with him'tbree pictures, specimens of his discovery, 
which he showed to Mr. Bauer, who became much interested in 
them. He deemed the discovery worthy of being mode 
known to the Royal Society, but as the method of obtaining 
the pictures was not described in the notice sent to the 
Society, they would not entertain it, and nothing was done 
in the matter. Niepce returned to Pans, leaving two of 
Uie pictures with Mr. Bauer, and the third with Mr. Cusel 
In put payment of hii bill, ho being a poor man. Being a fre- 
quent vlutor to Mr. Bauer, the latter naturally called my altenlion 
to the two pictures that hung m his room (or at leut ten years. 
In Utoe Niepce let the secret of his discovery become known to 
M. DagucnCt and in 1839 thU discovery came before the public 
under the name of "Dagueireotyue," and about the tame tune 
** Talbotype was announced. Thia led Mr. Bauer to write a 
letter to the fully explainine all pkrliculars nf what 

I have hen stated from memory^ In his letter Mr Bauer £aid 
ha Ihould be hwpy to show the thetures to thqie interested in 
the nhjecL ConscqueDtly he had many callets^ qm of the 
caiUflit being Dr, Feicyi whom 1 remember coming tMe, waut- 
ta know where he could And Mr Cuael, who hMUien retired 
was living at Richmond. Dr. Percy went off to Richmond 
with the Intenlion of buying the picture, but I remember telling 


hun Mr. Cusel would not sell It as he was not In need of money. 
Such was the case, as Mr. Cusel told me some time after ** that 
he would not sell it ; no * not if he was offered lOo/. for It." 
Mr Cusel is long since dead, and what became of his plctore I 
know not. After Mr. Bauer's death, in 1840, these two pictnres 
came into the poiseuion of his friend, Mr. Robert Brown, and 
1 believe are now m the British Museum. 

if you consider what I have now stated worthy of a place 
in Nature, it is at your service. J. Suith 

Park House, Kew, October 9 

The Portrait of Tycho Brahe 

In reference to the portrait of Brahe engraved in Naturi 
(vol XV, p. 406), and to Mr. Dreyer's remirks on it (voL av. 
p. 530), I have the pleasure of sending you the following par- 
ticulars, In the hrst place I have permission from HerrTni^, 
of Copenhagen, the learned editor of TicAanb Brahei dt ad eum 
doctomm vitoTum Eputol<r Ilavnuc^ 1 8761 &c, to publish an 
important letter from himself 

Coptnhagcft^ June 9, 1877 

Dear Sir, — I have seen in Nature (vok xv. p, 40^) an 
article on Tycho Brahe, with a portrait of him after a painting 
in your possession. On ihat account 1 take the liberty of 
addressing myself to you. 

In a book printed in Copenhagen in the year 166S is men- 
tioned a portrait of Tycho Brahe which once belonged to King 
Frederick III , and which, no doubt, has had an emblematic 
figure and mscription similar to that of the portrait you own. The 
title of this book is " Insert pt tones Haffnienscs latlnx, danlcse 
ct germanicx una cum iDScrip'.ionibus Amagriensibus, Urani- 
burglcls et Stcllxburgicis, &c , cdi curavit Petrus Johannia 
Rcsenma,” and in that you read at page 335 the following 

^'Sub pyramide tegumento quodam cooperU ad effigiem 
cjus quae in AuguslUsLmi KcgisDanij: Fridenci III. Bibliotheca 
liudie reservatur depicta hsc legitur inscriptio : — 

Stans te(..or in solipo ventus fremat ignis et unda 
Vandesbeciii 

AN MDXCVJI guo POST DIVTINUM IN P\ 1 HIA EXII.IUM DBMUM 
rRISTIN.T. LIDKRTAl I RE5111UTU5 TUI 

Tycho Brahe, Or. 

On leaving Denmark T. Brahe ::ent his portrait (o his friend, 
the learned Holger Rosenkrantz, This has, 1 suppose, been 
one icbcmbling the one you now possess, even if it should not be 
just the samr. Compare T. Brahe, “ AsLronomuc instauratx 
mechanica." Wandesourgi, 1598,^14 

The German letters on the order M II. Z. G. A. indicile 
Frederick the Second's motto ; My hope (is) in God alone (Msidq 
H offnung zu Gutt ailein), which is often seen m buildings, &c , 
from his Lime 

If you will be kind enough to send me a photograph of the 
before- mentioned portrait, f should feel very grateful to you, 
as 1 have made the biography of T Brahe my speaal study, and 
just recently began to publish his correspondence with hu learned 
contemporaries. 

Hoping that you will not deny me this favour, I am, dear sir, 

Youn obediently, 

F. R, Friis 

Cortadelera Gade, 7, Copenhagen 

1 have referred to an exquisite copy of the Inscriptionea 
Haffniensea, from the library of Colbert, belonging to CheLham’i 
Library, m this oity, and on the same page referred to by Herr 
Fills I find a poem by Oliger Rosenkrantz addressed to T. Brahe, 
and preAxed to the Mechanica, of which the last two lines are 
very interesting, as alludiog, in my opinion, to the emblem on 
my portraiL They ar^ — 

" Pectora qu^ Din dispaiuaDt uamite jiuto, 

Statuq vadD /fuctlu, imirn tt jiwmMa Umiu" 

1 wish to add a few remarks, and before 1 proceed farther 1 
would observe that in your engraving the dreu of Brmhe is not 
given correctly, not from any fault oi yours or of yonr engnyer, 
but becaw the detailed drawings sent in answer to a leqrat 
from him to me for details did not reach him until tl^ pUta was 
too far advanced. I have had the picture le-fdiotognphed, the 
phqtognph worked ppon from the ploture In a ibmng light, and a 
satiafa^o^ result wiU m publirtiedin the AfwMMirr m the Latoary 
and Philosophical Society of Manchester, and also^ I believe, in 
Herr Fiiis^s very interesting and important work, two fasciculi of 
which he has kindly sent me. 
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It IS now certain th&t Urahep whilst at Wandebbeckp or Wan* 
dcbbuT^p near Hamburg, eat to a painter, for here we haYe 
evidence in a book publiehed at Copenhagen, in 1668, that 
Kiig Frederick III. had that picture and that it woa dated 
Vandesbechi, 1597 ; and morcOYcr, that that portrait had an 
emblem upon it, which, from the motto, was presumably very 
like that on mine, but the posuion atid the words of the motto 
diflcring, the motto and also the mscnption on King Frederick's 
portrait being heloiv the emblem, whilst on mine the motto is 
on a ribbon or label wound round the pyramid, and the inscnp- 
lion IS on the other side of the picture In King Frederick’s 
the cmVilcm consisted of a pyramui with soine kind of covering 
(“ sub pyramide tegumento quodam cooperta "), and so it is in 
mine. That wind, fire, and water were also represented in that 
emblem, aq m mine, is clear from the wordh " ventus. Ignis, et 
unda " m the motto, which arc precisely the words employed in 
mine, the only difference in the two cases being that in the king’s 
thirc 14 the word " fremat,’* instead of " strepat " as on mine In 
my poi trait the year 1597 la inferred from the inscription saying 
“ Annij 50 romplcLo,” IVahe being fifty years old on December 
* 59 ^ Uy a careful examination of Brahe’s Latin Life by 
Ga'mendi, 1656, I found that Brahe wrote a remarkable poem 
addressed to Banzovms, in which the words " cxilmm in palria” 
occur , and as he stayed at Kanzovius’s from the end of October, 
1597, I conjecture cl {Procttdivgs of Lit and Phil Soc of Man- 
che'ilcr, OcLobtr ji, 1S76) that my portrait was painted between 
that dale .nnil his next birth-dny (December 13, 1 597), a aupposi- 
lirn confirmed by Herr Friis pointing out that the lost picture 
of King kreticrlck’s is d.atcd at Wandesburg (Vandesbechi) 

That mine is no copy of that piciure la manifest from the 
differences which the nonce in the " In'criptumrs IlafTnierses " 
has enabled nic to point out My conjecture is that Brahe sent 
in'! portrait lo King Frederick, who expressly absolved by 
Drabc from the blame of Brahe’s expulsion from Denmark, and 
that he advistdJy v rote “pri'itirize libertali ” instead of “ liberlali 
drsideriiia' ” as on mine ; and fuilher 1 have lit lie doubt that the 
tame cr i^t painted lioih pirlurcs. 

I have examined the purl rails in the print room of Lhe Biitish 
Museum aa well as the ud painLinp at the Royal Society, and 
have taken much pains to ascertain the txisteiiceof any other 
portrait than mine repiesenting Biahe later th?n 15B7 , ten years 
earlier than mine That it does not agree with the engraving 
after Gumperlin’i, porlnit is no proof whatever that mine la not 
a good representation of him in his fifty-first year, when we con- 
BicJer how much a man's featuies change m the ten years between 
forty-one and (ifty-one, and moreover Brahe may have been in 
the meantime to the Promontory of Noses for a fresh one. But 
whitever be tlic reasonableness of these conjectures, it is almost 
certain that he sat tiMce at Wandeshurgh lo this portrait painter, 
and that one of these [lortraits was considered worthy of a place 
iti the lung’s libraiy. SAMUEL Ceomiton 

Manchester 


LumUrc Cendi^c 


S( HRulLR pointed out tlmt it is towards the third day of the 
new moon that tVe ashy light has the most intensity and that it 
IS stronger before li e new moon than after. 

Schiotcr’fl explanation is that during the waning of the mpon 
the ashy light is tl(ongcr bccauEc the moon is enlightened by the 
corttinenta of Asia, Africa, and hui'opc, but after the new moon 
by the Atlantic and Pacific Oceans, 

Godfray in his Astronomy says ; — SUi^pOsing thja difference to 
exist, and this explanation 10 be the correct one, the phenomenon 
niint be just reversed m China and Japan. 

Has anything been done to test the accuracy of Schroter's 
theory ? If it is correct the ashy light cannot present the same 
appearance to an astronomer in New York, faecansc there would 
be a greater proportion of reflecting surface in the hemisphere of 
lhe earth turned towards the moon in the one case than the 


Ollier. 

Schroter, I believe, found that the ashy light was stronger in 
autumn than in spring. This cannot be accounted for by hU 
explanation, for the distribution of land and water remains the 
same, 

I shall be obliged to any of yom oorteepondents who Can tell 
me where there are any recorda of ObscrvUloni on this subject. 
^ ^ ^ , B, JVNfUNS 

4, Baccleuch Road, Dulwich, Octobetr 1 


Lightning Conductors 

In a paper on IJg^htning conductora, communicated by ns to 
the JdUrnal of the Society of Telegraph Engineers, we gave at 
full length our reasons for believing that the wire ca» first 
suggest^ some years ago, and recently proposed by Prof Clerk 
Maxwell, as a protection against lightning, would not act ai a 
complete protection, since, althougli there is no resultant force 
inside a clooed conductor due to exterior statual electrification, 
experiment shows the existence of such a force when electric 
currents are passing either near or through a closed conductor. 
The recent case of deaths by lightning in a mine, communioated 
to the Asiatic Society of Benpl, on April 4 of this year, by J. 
J. Whitty, Esq , superintendent of the Kurhurban Collieries, 
Gindhi, India, appears to add experimental proof to the reason- 
ing advanced in our paper. Mr Whitty says <*‘The mine is 
a shallow one, worked by levels driven on the side of a flat- 
topped hill, only twenty feet from the surface, which is, 
therefore, the thickness of rock above the coal-seam. The 
working face where the accident occurred is about 130 feet from 
the opening. There were a number of miners in the drift at the 
time. Those near the entrance were unaffected. The two who 
were killed (a man and a woman) were at the working- face in 
adjoining galleries, separated by about twelve feet of coal, A 
young sdl tree, standing as nearly as possible over the position of 
the accident, was slightly damaged, and in the ground atiU base 
a hole, about one inch in diameter, seemed to have been formed 
by lightning. The litile hill, or plateau, m which the mine u 
situated is one of a small irregular group in the centre of the 
coal field, about 200 feet high It is formed of the coal measure 
sandstone lhe drainage is thorough, and the mine was quite 
dry. From the presence of the workmen Lhe sides of the gal- 
lery and the air m it were probably damper than the rock. The 
Liec or other vegetation on the hill is scanty, On the day of the 
accident 0-96 inches of ram fell.” 

It would therefore appear that the two people who were lulled 
were practically entirely surrounded by a partial conductor m 
connection with the earth It will no douot be objected that 
twenty feet thickness of coal measure sandstone, even when 
damp on the surface, is not a good closed conductor, but we 
ihink It is certainly as good a proteclion as would be afforded by 
lhe wires Profi Clerk Maxwell proposes to lead merely along the 
ctlges of a building. John Ferry 

W. E Ayrton 

The Imperial College of Engineering, Tuki6, Japan, 

August 6 


Electric Lighting 

T ifAVE examined the patent (No. 10,919, November 4, 1845, 
Edward Augusiin King) which I'rof. Matlieu Williams drew 
attention to m Nature, vol xvi. p 459, as anticipating the 
invention of Lodighin’s electric wick, and I Lh*nk Lodighm bos 
been clearly forestalled in principle, the practical details alone 
being different in the two cases. 

1 do not think, however, that Mr King's patent includes 
Koslofi’s improvement, whatever value may attach to the latter. 
1 think it IB very plain that porcelain is employed in King’s 
patent merely as an insulating bar lo connect the two forceps 
rigidly together without shunting any of the current between 
them past Lhe caibon J MUNRO 

West Croydon, October 2 

Caterpillars 

Last year (Nature, vol xv p 7) I communicated the result 
of some experiments on ihc calerpillara of Pims hrassiae from 
which it appeared that, when these are artificially converted from 
uiccineti into sns^ensi by cutting the loop before lhe exclusion of 
the chrysalis, ■ certain number (a third or fourth of the whole 
succeed In attaching themselves to the silk by the hooks In the 
tail of the chrysalis in the manner of the true snspensi. I hiye 
repented the ex^riment Ibis year with a Tike result, and I have 
alio had the satisfaction of witncssiirg the process of succeiiful 
exclusion, and comparing it with ihat of the chiyi^ls of VanesM 
urtic(F, The method is essentially the same, except uiet the 
rapid and assured precblon with which the vanefta 
thrusts up its tail and Uya hold upon the eUU, is replaced in 
Pl^is by long ooft laborious efTorts, oa If the tall vrCre Jost a litUe 
tpb’drort tortachlfteidlk. ^ ^ ^ 

' 1 hive UkoSvliAi it^e dmllaf expnlttiea^' With ihe 
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ifteeincit — Attihoehatis canfamtnfs—wtith the /bllowin^ rcflulta : — 
In gaven lutuiaci I Ltit the loop (aod sometimea a second one) 
which (he caterpillar had spun ; and in all the chryialii was 
excluded without falling down ; .in no case waa the tail of 
the chryaalb withdrawn from the pocket of the old caterpillar- 
Bkin, BO that iti luspeniion u diraclly from ihe latter In eleven 
COMB In which I did npt interfere, only two chrysalids were 
cacluded in the normal way, 1 1 , verticall]r, with the head up, a 
girdle round the inicct and die chrysalli-tail withdrawn from the 
old akin and attached immediately to the silk on the stem of Ihe 
plant In three other caiev In which a loop wax spun by the 
caterpillar, the chrysalis seems to have turned upside-down during 
excluBion, the tall being now uppermost, the ioop tunsird, and 
the hooks fastened In loose silk upon the plant-stem. Six cater- 
pillars either spun no loop at all or one so insufficient that they 
DecaiDC iusprnsi of themselves before exclusion began, and were 
■11 but one (which fell down) successfully excluded in thii posi- 
tion— the tail of the chrysalis, however, being still retained within 
the pocket of the old skin. 

Toe most interesting and curious point in the transforniation 
of a caterpillar of the sus/rtrif 11 Ihe manner in which the newly- 
excluded chrysalis Is kept from falling, while Us hook-fumish^ 
tail is being withdrawn from ihe old skin of the caterpillar and 
made fast in the cone of silk to which the Utter was attached, 

I am ignorant whether any other explanation of this prjcess has 
h<cn given than that, I believe, originally communicated by 
Reaumur and detailed in Kiiby and Spence, voJ in pp. 208- 
iog, and repeated in such recent w'orks as Figuiex'd ‘‘Insect 
World," from the EoglivU edition of which work by Trof P 
Martin Duncan (1 872), p 148, I quote the following account of 
the pupation of VuftfssaurtiCiE ; — “But here 'comes the culmi- 
nating point, the most difficult part of the operation The 
chrysalis, which is shorter than the caterpillar, is at some 
diilauce from the s'lkv network to which it must fix itself , 
it 11 only supported by that extremity of the caterpillar's 
ikin which had not been split open It has neither legs 
nor aims, and yet it must free itself fiom this remaining 
part of the skin, and reach the threads to wh ch ic is 
to suspend itself. T/ie suppU and <oniract\U of the 

chrysalis Hrve for the limbs which are wanting to tt Utcioien 
tmo of thfsesfgnrfiitt, aswi'/i a pair of pincers^ thi tHsect seises a 
portion of the foldoti \knt^ audio th such a fir in hold that li is able 
to sufpoit the whole oj Us body on it. It now curves the hinder 
parts slightly, and drawi its lad entirely out of the sheath in 
which it was indosed," (The Italics are mine ) How this can 
be conceived possible, considering the utterly soft condiiion of 
the newlv-excluded pupa, and that the caterpillar skin is now 
“reduced to a packet so ^mall that it covers only Ihe end of the 
tali of the chrysalis " {loc. at ), in which, moreover, there are 
DO longer any free segment b, 1 cannot understand. On the 
other hand, it is very ca^y to show lhat the last and sufficient 
bond of connec'ion l^tween die chrysalis and the old larva-skm 
is a membram extending from the hniuj^ of the latfcr to the antrnor 
horns of the two lateral ridges bounding the anal area of fhechrysalis. 
1 have prepared several specimens showing this membrane still 
intact, and should be ha^p^ to forward one or two, if required, 
for uupection. 1 find it m all three species of butterfly men- 
tioned above, and 1 believe it is to the persistence of it unoroken 
that is owing the continued suspension of my chrysalides of 
Antliocbarls. 1 have tested its strength to sustain (he weight of 
the chry Balls, and the lime during which it resists desiccation 
snd the wnthlngi of the insect, the obvious object of which is, 
Dot to get lid of the old caterpiUar-skin, but to rupture this 
membrane after the chrysahs has made good its tail-attachment 
CO the MUr. J . A Osb jrn£ 

MUford^ l«tterkenny 

The Satellites of Mars 

It Is not necessary to have an enormous telescim in order to 
see the outer sateUite of Mara, 1 had a very saU:ifattory view of 
It on September 15 at 9h. 20111. with a nme-inch reflector, and 
only lost it in the planet’s glare at about loh. 50m, 1 would 

hake written to rou on the subject earlier, but was not aware 
SuU it was oonsiwed so extrarndy difficult an object unul 1 read 
tba leben In your paper of the 37th ult. John Brett 

The Lisard^ Cornwall, October 6 

Rate of Mound-Building ^ 

TtU papers snaounce that Mr. Lsyard hu obtHioed permu- 
1I01 to renew excevstloiu in the MesopoUmUn Valley. Sewal 


other explorations will be in progress dating the coming season 
in countries where no trained labour can bd obtained. 1 write 
to beg the gentlemen having the work in charge lo make some 
accurate ol^rvations as to the amount of dirt which a man can 
move 111 a day with rude implements, noting the distance as 
well. A discussion has snrung up concerning the time required 
to build our Mississippi Valley mound* The investigation of 
which I speak will ihiow g^me light on ihe subject. 

Washington, D C., September 26 Oils T. Mason 


01//^ ASTRONOMICAL COLUMN 

The Melbourne Observatory.— The twelfth Report 
of the Board of Visitors of this Observatory, addressed 
to the Governor of Victoria, with the Annual Report of 
the Government Astronomer, is before us. It presents an 
outline of the work accomplished between June 20, 1876, 
and May 22, 1877, and of the work in progress and in 
prospective. With the great reflector, which is in charge 
of Mr. Turner, the observation and drawing of Sir John 
Herschel's figured nebuix has been continued. A finished 
drawing of the Horse-shoe Nebula, M. 17, has been 
made, together with drawings of fifty-seven of the 
smaller nebula. The publication of this work 15 in 
progress; out of ninety-three drawings which it is 
intended to publish, sixty-one are already lithographed ; 
they are representations of the nebulx on a black 
ground, and Mr Ellery states lhat they render the 
telescopic appearance of the objects in a most efreLtivt 
and truthful style, and if the lithographic printers succeed 
in obtaining the requisite number of copies as peifect as 
the proof copies Avhich were submitted to the Hoard of 
Visitors, he considers that the whole dilTicully of 
economically and satisfactorily reproducing the^e astro- 
nomical drawings will be surmounted.” The di.3criplux 
letter-press will be ready by the iirne the lithography li* 
finished, and it is expected lhat before the next annual 
inspection of the Observatory Ihu first instalment of 
results furnished by the great telescope will have been 
distributed over the colonies and throughout Euiopr and 
America. With the South cquatoridl " Mr Ellery has 
been engaged upon a woik of np small interest and 
astronomical value, v^z , the re-measurement of the 
double-stars contained m bir John Herschel's C^pc 
Catalogue, 1834-38, in which revision he is promised the 
co-operation of Mr. Todd with the Adelaide refractor 
Mr. Ellery further mentions that he hoped to utilise the 
present opposition of Mars, in connection with northern 
observatories, for a determination of the solar parallax. 
The Iran sit- circle observations, which are regard^ as the 
main work of the establishment, are zealously continued. 
The magnetic and meteorological work is upon the same 
general plan as hitherto, but the former was likely, at the 
date of the Report, to lofTrr some interruption from the 
necessity of erecting a new magnetic-house. 

The Outer Satellite of Mars.— Though this object 
will no doubt be growing fainter with ihe increasing dis- 
tance of the planet from the earth, a few positions aie 
subjoined which have been deduced from elements 
representing measures made by Mr. Common, at Ealing, 
Co the end of September. The two or three days when 
the moon will be near to Mars are omitted — 
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At the times menUpii^ jn Lord RosSe's letter (Nature, 
vol. xvi p. 457) the c^cuUted places of the satellite weie 
as follows September 8, at 1 ih. 4501, pos. 70", diit 83^, 
and September 15, at tth. 30m , pos. 246°! disL 79'. 

The period of revolution given by measures between 
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Au^st II and September 30 appears to be id. 6h. 18m. 

zaBL 

The Near Approach of Saturn and Mars, 
November 3. — At the times of meridian transit at 
Greenwich the position of Saturn with reference to Mars 
near the conjunction of those bodies at the beginning of 
the ensuing month will be — 

November 2 Angle 80 Distance 24 5 

3 ■ I. 9 4 

IP 4 »i »» 2 Z'J 

It will be seen that on November 3, about 8 P.M.. the 
distance is about equal to the greatest elongation of the 
Saturnian satellite Japetus, but the satellite is not on this 
occasion m a position to be occulted by Mars. 

New Comet.— a telescopic comet was discovered on 
the evening of October 2, at Florence, by M Tempel, to 
whom we already owed the discovery of the remarkable 
comet of January, 1866, which is found to be associated 
with the November meteor-stream, and the comets of 
short period of 1867 and 1873 Its position at qh. is 
stated to have been in R.A. 23h. 51m., N.P.D. 100° 19'. 
It was observed by Prof. Winnecke at Strasburg on the 
6th, and is described by him as pretty bright, about o'-4 
in diameter with a star-like nucleus lo'i im , and a faint 
tail 4' in length on an angle of The diurnal motion 
appears to be about ^ 5 minutes in R.A. diminishing, and 
in N.P.D. about 64' increasing. 

It may be noted that the position of this comet on 
October 2 was not far from that which would be occupied 
by the short-period comet of De Vico, due about this 
time, if it had arrived at perihelion at the end of the first 
week m September, but the observed direction of motion 
of the new comet is contrary to that which De Vico's 
must have under such condition, so that there can be no 
suspicion of identity, Prof. Winnecke's observations on 
October 6 give for the comet's apparent place at 
iih. lEjm. 5s. mean time at Strasburg, right ascension 
23h. 36m 21*593 , south declination 14° 36' 33'''o. 


BIOLOGICAL NOTES 

The Gomiii Arrow Poison,— In a recent number of 
the Bulhtin Mensuelde la Soctilt a^Acdtmataiion of Pans, 
M M E. Hardy gives a detailed account of researches and 
experiments on the active principle of the poison obtained 
from the seeds of Strophanthus hispidus. This plant, 
which belongs to the poisonous order Apocynaceae, was 
fir^t observed by Houdetot, a French naturalist in Sene- 
gambia, afterwards by Smeathmann near Sierra Leone, 
by Raikie at Nup6, by Griffon du Bellay at Gaboon, and 
by Gustav Mann in Western Tropical Africa. It is a 
climber with a hollow -cylindrical stem, and grows in the 
forests, where it ascends to the summits of the highest 
trees. The oblong, nearly sessile, opposite leaves aie 
from ten to twelve centimetres long by five wide, and are 
covered with hairs, particularly on the under surface. 

yellow flowers are borne on terminal cymes. The fruit 
ia a cylindrical follicle somewhat thicker that the thumb, 
and contains from 100 to 200 oval seeds, lly means of a 
fruit given them by the Pans Society, MM Hardy and 
Gallois hive discoveicd that the active principle is not, 
as was ^‘Upposed, an alk doid, and for u the name Strophan^ 
given to it some years ago by Dr. Fraser, is ret<iined. 
Besides, they succeed^ in isolating a substance preseniing 
the characters of an alkaloid, but which did not seem to 
possess any marked physiological properties ; for this 
they propose the name JnSine. The former is very 
poisonous, a single crystal placed under the skin of a 
frog's foot causing the cessation of the heart's action in a 
few moments. Even after this has taken place the animal 
still possesses the power of motion, and it is only after 
r^'jpiration has become impossible, owing to the inter- 


[ Oci . II, 1877 


niption of circulation in the nervous centres, that death 
ensues from paralysis of the heart. These obacrvatloni, 
though yet incomplete, accord pretty well with facts 
recorded by different authors, and seem to prove that 
Sirophantine is really the poisonous agent in Stn^anthus 
htspidus. The most elaborate experiments on the poison 
found at the extremity of the arrows (used by the natives 
both in war and in hunting) are those conducted by MM. 
Carvllle and FoLaillon in the laboratory of M, Vulpian. 
They were made on various classes of animals and show 
that the deadly action is much more rapid in mammals 
and birds than in molluscs, crustaceans, and fishes. On 
frogs under the influence of curare the poison acts much 
more slowly, though the respective actions of the two 
substances do not neutralise each other. 

The Gelada — Several living specimens of this ex- 
tremely rare Abyssinian monkey, first described by Dr. 
Ruppell in 1835, have quite recently reached this country 
for the first time, and are being exhibited at the Alex- 
andra Park. The exact affinities of the species have 
never been fully determined, different biologists placing 
it, some with the Macaaues, others with the Baboons. 
It is peculiar in that tne male is covered with very 
lengthy air, like that of the Wanderoo, whilst the female 
IS a much more ordinary-looking monkey. In the male, 
also, there is a bare spot in shape like an inverted Tf 
upon the breast, which is of a bright-pink colour, 
becoming red and expanded into an inverted heart- 
shaped patch upon excitement. The tail is long and like 
that of a lion, having a bushy tuft at the extremity. The 
colour is a sooty dark-grey brown, verging upon black ; 
the hands and feet are black ; the nails are powerful and 
long. The size of the male is about that of a Chim- 
panzee four years old. The eyes are close together, arid 
the snout prolonged. The living animal has a habit of 
everting the whole upper lip when irritated, and thus 
exposing its formidable array of teeth. 

American Insectiyoha, — Precursory notes on Ame- 
rican insectivorous mammals, with description of new 
species, by Dr. Elliott Coues, have reached us. A new 
sub-genus of Blarina is named Lorictscus, Sorex 
sphagnicola and S evotis are new species determined by 
the author, whilst descriptions of S, pactficus^ S. {Notio- 
sorex^ crawfordi^ and Blanna jnexteana are given from 
manuscripts of Prof. Baird. 

Coagulation or Blood —We notice an interesting 
paper by M Fredericq, On the Coagulation of the 
Blood," m the seventh number of the BulfeHn of the 
Belgian Academy. The paper deals especially with 
fibrinogen and its transformation into fibrine. The 
author having discovered that fibnnogen coagulates at 
56'’ C, i tf., at a temperature far lower than the tempera- 
ture of coagulation of other albuminoids of the blood, 
this property of fibrinogen enabled him to study the 
transformation of that body into fibrme, and to throw 
some new light on the obscure problem of coagulation 
of blood. The researches are to be continued. 

Persian and Sardinian Opiliones.— A memoir by 
Dr, Thoreli, professor of Zoology at Upsala, has been 
published at Genoa containing descnptions of certain 
species of Opiliones from Persia, and Sardinia preserved 
in the museum ac Genoa, together with diagnoses of 
additional forms in the collection of the author, which 
are interuting, either as being new to science, or as 
having hitherto been imperfectly known. In order to 
advance the study of the Pkalan^idea Dr. Thoroll has 
incorporated in this treatise a revision of the European 
gene^ thus rendenng it invaluable to every orachnologlst 
who is desirous of studying the group. 

The DaphniAdve. — I n the Biruhte cUt Vet^handlun^tn 
of the Freiburg Society of Naturalists Prof. Dr. August 
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WeismaEiDi the eminent zoologist, and Herr August 
Gruber publish an interesting article on their ^oint 
researches with regard to Daphniada^ a family of hnto- 
mostraca. These investigations were principally conBned 
to the species Moina^ of which M. rectiroitns has been 
well known for a long time Weismann now describes 
two new varieties and names them M. bracfnata and M. 
paradoxa Other researches relate to the male forms of 
the species Macrothnx and Pasithea 

Thk Fishes of Lake Nicaragua —Drs. Gill and 
Bransford have recently investigated the fauna of this 
lake and contnbuted a to the Philadelphia Academy 
of Natural Sciences. The element of especial interest 
is the assoaation of characteristically marine forms with 
fresh-water types. Thus^ together with cichlids and 
characinsc, none of which are marme, wc have a species 
of megalops, a shark, and a saw-fish. A similar combina- 
tion occurs in the Philippines, where, in a fresh-water 
lake, a saw-fish and a dog-fish are found. The megalops, 
however, is not known elsewhere In fresh water so isolated 
from the sea as Lake Nicaragua. These instances suggest 
caution in ^neralising on physiographical conditions (rom 
fossil remains. The most probable cause of such a com- 
bination 15 the detention and survival of salt-water fishes 
in inlets of the sea that have become isolated and 
gradually transformed into fresh-water Lakes. 


SOLAR RADIATION AND SUN-SPOTS 

In the year 1875 two articles by Mr H. F. Blanford 
on the connection between solar heat and sun-spots 
appeared in the pages of Nature (vol xii pp, 147 and 
188), in which it was shown that Mr Daxendell’s con- 
clusion that the sun’s heat undergoes a periodical variation 
coinciding directly with that of the spots, appeared to be 
supported by the evidence of observations of the black- 
bulb thermometer taken at certain stations in Bengal and 
the neighbouring provinces My attention has been 
recalled to the subject by the almost complole failure of 
the rainy monsoon this year in Upper India, and by the 
excessively high temperature ever since the middle of 
June, and I have been thereby led to attempt to discover 
whether any evidence in favour of Mr. Baxcndell’s con- 
clusion, or against it, is to be obtained from the registers 
of meteorological stations in Upper India. I have there- 
fore gone over the registers of certain stations in the 
North-West Provinces and Oudh, where solar radiation 
temperatures have been recorded since 1869, and at which 
not more than one change of instrument occurred in the 
interval 1869-1876. The inference 1 draw from these 
records is exactly the opposite of Mr. BLanford’s. They 
do not afford any support to Mr. BaxendeU’s theory, but 
the energy of solar radiation appears from them to be 
most intense when the spots are fewest. 

The reason of this discrepancy in the two sets of results 
Will probably be found in the diffeient modes of treat- 
ment we have adopted in extracting from the registers 
their evidence regarding this question. Mr Dlan ford’s 
treatment of the SiLchar register, the results of which are 
^ven in his first paper, consisted in picking out certain 
^ clear days ” on which the mean serenity at 10 a.m, and 
4 PM. was 6-ioths of the expanse, or more, tabulaling the 
maximum temperatures of solar radiation for all these 
days in each month, and taking the average, neglecting 
the months of the south-west monsoon which are almost 
entirely wanting in clear days, as above defined Ihe 
results of the examination of the Darjiling register, 
0ven in the second paper, were obtained by deduct- 
uig from the three highest recorded temperatures of 
solar radiation in each hilf-month the corresponding 
maximum temperatures in shade, tabulating these differ- 
ences for each month, and taking the aver^j^e. Both 
these devices, 1 think, introduce new elements of error, 


probably as great as those they were intended to obviate , 
for, as Mr. Blanford himself points out, it constantly 
happens that the solar radiation thermometer records 
much higher temperatures when the sky is partly covered 
with bri^en cloud than when it is perfectly clear, the 
reason being, doubtless, that the instrument is then 
screened to a great extent from radiation into space, 
while the sun comes out from time to time, and exerts his 
full heating power upon it, I am therefore inclined to 
think that tne somewhat higher radiationl4emperatures 
recorded at the Bengal stations in 1870, 1871, and 1872 
were probably due to the larger number of partially 
cloudy days in those years as compared with the years 
immediately preceding and succeeding them. 

In the clear atmosphere of Upper India the months 
of March, April, May, October, and November are gene- 
rally almost without a cloud, the mean serenity at stations 
on the plains during those months being over 7-ioths 
There can, therefore be little error in taking the mean 
excess of the maximum temperature of solar radiation 
above the maximum in shade during those months in 
each year, as the measure of the intensity of solar radia- 
tion during the year , for the two irregularities introduced 
by occasional cloudy days, prevention of direct radiation 
from the sun to the thermometer and prevention of radia- 
tion from the latter into space, wiU to some extent 
counterbalance each other. 

The following table gives these yearly means for three 
stations Chakr^lta, lat. 30° 40' N , long 77° 55’ E , 
elevation above sea-level, 7050 feet , Roorkee, lat. 29° 52' 
N , long 77° 56' K , elevation, 890 feet , and Lucknow, 
lat 26"" 50' N., long 81® o' E , elevatioq 370 feet, 

i8'>9 1870 1B71 1873 1M73 1974 1873 1876 

Cha1cri«a .607 ^7^2 627 Gi 2 (jj o 65^4 67^6 64^6 

Uoorkce 519 390 415 474 540 522 516 55 y 

Lucknowr 44 5 43 5 47 2 47 b 47 o 47 6 49 i S4'2 

Mean 52 4 46 6 50 5 521 54 7 55 i 56 i 5S 2 

It will be seen that the lowest of these numbers is that 
corresponding to the year of sun-spot maximum, 1870, 
and the highest is that for 1876, a year of very few spots. 

Unfortunately none of the thermometers inu^e at these 
stations between 1869 and 1876 had been compared cither 
with a standard or with the others, and as the instruments 
at some of the stations were in the meantime replaced, 
these results are doubtful within the limits of the error of 
such thermometers. This error probably never exceeds 
5°, but the difference between the numbers for 1870 and 
1876, given in the table, amounts, on the average, to 1 1 6". 
It IS believed, too, that during the whole period, 1869-76, 
the thermometer at Chakrdta was never changed, and one 
thermometer was in continuous use ai Roorkee from 1872 
to 1876. The differences in the table must therefore be 
the effect either of a real variation m the sun’s heat, or of 
a greater degree of absorption than usual during the wet 
and cloudy years, about the sun-spot minimum. Lest 
they should be attributed to this latter cause, I have 
examined the registers of the same three stations m much 
the same way as Mr. Blanford di4 that of Silchar, and 
find that owing to the proportion of cloud being so very 
small, especiafly m October and November, the results 
are very little changed- The monihs of the south-west 
monsoon, June, July, August, and September, and those 
of the winter rams, December, January, and February, 
have been left out, and the only days counted during the 
remaining months are those on which the cloud proportion 
at fourr m , when the maximum thermometers were read, 
did not exceed 2-ioths. The only exception to this rule 
is the hill station Chakrdta, where the cloud proportion 
for the spring months had Co be fixed at one-haJf. The 
exact temperature of solar radiation thus determined 
varies also in the way shown above, the only apparent 
tffecc of the (reaccnent being the introduction of slight 
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irregularities for each station which almost disappear 
when the mean of the three is taken. 

1B69 1B70 1B7K 1673 1873 1874 1B7S 1876 

Chakrita 60 6 57 6 65 '8 6 ? 6 64 2 67° o 6^3 65°5 

Roorkee 51 -4 388 42 8 502 539 506 51-1 537 

Lucknow 440 430 450 487 47 ‘8 51*1 498 53-6 

Mean 520 46*5 51-2 535 55-3 56 a 564 57-6 

Physicists appear to agree in the opinion that the tempe- 
rature of parts of the solar atmospherCj as indicated by 
the great outbursts of hydrogen and other well-known 
phenomena, must be highest about the time of maximum 
spot-area , but 1 think the above figures will show that 
the question whether the amount of radiation which 
escapes into space is then at a maximum or not is still an 
open one. It must, at least^ be admitted that the relative 
darkness of the spots is an indication of low temperature 
and consequent absorption. The registers of tha Indian 
meteorological stations during the next ten years will 
probably give the data for determining the question, all 
the solar therrhometers employed since the beginning of 
the present year having been carefully compared by 
exposing them side bv side with an arbitrary standard 
before they were issuea to the stations, The readings of 
one year will therefore be strictly comparable with those 
of another, notwithstanding the fact that breakages 
frequently occur. 

It will probably be said that the very fact, now pretty 
well established, that rainfall is greatest in maximum 
sun-spot years argues increased evaporation and increased 
solar radiation during those years The stations whose 
rainfall returns have been CJiamined by Mr. Meldrum 
and those others who have worked at the subject are^ 
however, not by any means uniformly distributed over 
the earth. The great maj'onty of them are situated within 
or near the tropics, or in the maritime districts of tem- 
perate regions, and their more abundant rainfall m 
maximum sun-spot years might be easily explained by 
the diminished carrying power of the winds at that epoch 
of the solar c^cle. Prof. Koppen has shown that the 
periods of maximum and minimum terrestrial temperature 
coincide approximately with the minima and maxima of 
sun-spots, and that both the maximum and minimum 
annual temperatures are reached somewhat sooner in the 
tropics than in the temperate zones One would think, 
therefore, that the great convection currents of the atmo- 
sphere, depending on differences of temperature, would 
be least powerful a little after the maximum of sun-spots 
which IS the period of heaviest tropical rainfall, and blow 
most strongly after the sun-spot minimum, the period of 
least rainfall in the tropics. The only data I know which 
would enable one to form an estimate of the rainfall of a 
large inland area m the temperate zone during a long 
term of years, are embodied in a diagram of the fluctua- 
tions of level of the North American lakes, given in a 
paper by Mr. G. M, Dawson, in Nature, voI. ix. p. 506 
The diagram shows a remarkable coincidence between 
the variations of the level of the lakes and those of the 
sun-spot area, and the inference Mr. Dawson draws from 
a comparison of the two curves appears to be that high 
water in the lakes is the result of great stdar activity when 
the spot-area is large. Since the appearance of this 
paper in 1874, it does not appear to have struck any of 
the readers of Nature that, in every instance except one, 
high water in the lakes preceded the sun-spot maximum 
by two or three years, and, in like manner, the lowest 
level was reached several years before the sun-spot 
minimum ; but a reference to the dia^am will show that 
such IS the case. It is evident, therefore, that high water 
in ihe lakes cannot be a conscq^ucnce of numerous sun- 
spots, but it may be a commutative effect of greater eva- 
poration than usual and greater carrying power in the 
winds during the few years of high temf^rature succeeding 
the sun-spot minimum. 


I have not at hand any means of ascertaining the rela- 
tive velocities of the wind at European stations during 
the years about the maximum and minimum epochs of 
the solar cycle, but the anemometer records cu Indian 
stations shows that the wind velocity varies directly with 
the temperature. The following table gives the mean 
velocity each year at Rve stations, as measured by a 
Robinson's small anemometer. The figures represent 
miles per diem . — 



1B69 

1670 

1S71 

3673 

1873 

■ 074 

1B7J 

1B76 

Calcutta 

— 

— 

122 

*25 

*33 

140 

120 


Hazinbigh 

. , — 

— 

128 

140 

157 

160 

172 


.^enares 

79 

58 

54 

68 

74 

93 

116 

128 

Agra , 

121 

180 

100 

94 

S6 

97 

102 

*03 

Bareilly 

124 

114 

89 

64 

67 

72 

75 



If the yearly average for the first four stations be taken. 
It will be seen that there is a regular increase in the 
velocity of the wind from 1871, the probable year of 
lowest terrestrial temperature, to 18 76, which was probably 
the hottest year of the period. It is, therefore, I think, 
at least possible that the excess of tropical and oceanic 
rainfall In maximum sun-spot years may be caused by 
precipitation near the place of evaporation, owing to the 
diminished force of toe trade-winds and anti-trades at 
those periods, and that if the •wtnfer rainfall of Europe 
and America were examined, it might show an excess m 
minimum sun-spot years, derived from vapour brought 
by an unusually strong upper current from regions of 
great evaporation in the South Atlantic. 

The registers of nearly twenty years show that 
the winder rainfall of India, north of the tropic, is 
probably subject to such a periodic variation, and if 
this surmise be vended in the fulure it may prove 
to be of the greatest economic importance. Last 
cold weather these rains were unusually abundant, 
and enabled the cultivators of Northern India to grow a 
spring crop sufficient not only for their own wants, but 
for export to Europe as well as to the famine-stricken 
districts of Madras and Borpbay. Both this year and 
last the regular summer rains have been far below the 
average, and almost any day since lasit June the vapour 
that in an ordinary year would have copie down to fertilise 
the soil might have been seen passing overhead m the 
form of light cirrus drifted by a strong south-west wind. 
The moist easterly current from the Bay of Bengal, from 
which a large proportion of the rainfall of the Gangetic 
valley is generally derived, has this year scarcely pene- 
trated as far west as Benares, The natural consequence 
of this failure of the rams will be a famine in Northern 
India, unless, next cold weather, we get the heavy rains 
which the experience of past years Je^ds us to expect. 

A comparison of the mean temperature, vapour tension, 
humidity, and rainfall for the month of July in the years 
1875, 1876, and 1877, shows that the extraordinary dnr- 
ness of the present year is the result not so much of the 
absence of aqueous vapour from even the lowest stratum 
of the atmosphere as of the abnormally high temperature 
which prevents its precipitation. This will be seen from 
the following table . — 

T.m“c'r"ur., 

Q H per cent inckoi, 

July, 1875 .814 -984 .84 .26 33 

„ 1876 85*4 - -897 75 - 1005 

p, 1877 . 90 3 ■ 862 . . 63 . 2 23 

The figures in the table are deduced from observations 
taken at Allahabad four times daily, viz., at 10 and 4 A.M. 
and P.M. The year 1875 was marked by unusually heavy 
local rains In July which laid a great part of the surround- 
ing district under water, so a comparison of 1876 and 1877 
with 1875 is hardly fair. The average rainfall Of the 
month IB 1465 inches. S. A. Hill. 

Allahabad, Au^st 29 
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FER TILISA TION QP FLO WERE B Y INSECTS ' 

XVI 1 . 

Ahortton of all the Stamens in a Ffower in Four Successive 
Periods 

T N the theory of the development of the organic world 
useless and aborted organs are always of especial 
interest, as no other plausible explanation of them can be 
given except that they are inhented from ancestors to 


which, in other conditions of life, they were useful ; it 
may therefore be worth referring to a flower in which, in 
four successive periods, all stamens have been aborted, 
and accordingly four different degrees of abortion are to 
be distinguished. The species in which these flowers are 
found, Salvia pratensis^ is a very common one, but the 
flowers alluded to either do not occur at all in the usual 
habitats of this species, or have hitherto been over- 
looked by most botanists. 1 found them during my last 
excursions in the Alps in some valleys of Switzerland 



Fic5, 116-139 — Satvia praUtisu Fic |i6 — Side view of a hermaphrodite flower with the corolla partly removed (3I ■) Fjq 117 — Side view of 
a female flower (3I ' 1) Fio. 11 B —Lower part of the two aiameos of a hermi^hrodite flower viewed obhquely from the front aod from the nght 
Bide (7 , 1) Fig 119. — Front view of iho same Fig lao — Lower part ol the left stamen alone seen on the moer aide , the lilameni beinff 
hidden behind the connective Fir. 131 — Right stamen as Been on the outalde (7 1) FiG iss —Side view of a female flower, the half of 

the calyx and of the corolla having been removed (7 i) Figs. 133-139 — Gradations of abortion of the two last Btamens (7 .1). 


(Albula, Julia, Landwasser, and Landquart valley). In 
these, and probably many other valleys of the Alps up to 
1,200-1,400 metres above the sea- level, besides the usual 
stems of SalVta pratensis with large hermaphrodite 
flowers, other stems with smaller purely female flowers 
are by no means rare. In these localities, consequently, 



Salvia pratensis is In the same state as Glecboma, ” 
Thymus, and some other Labiate in ^ or most of their 

‘ Continued from vol xv p, 475 

” In nil figum ca = calyx, co =norollAj m = nectary, 00 sovery, 1 = 
ilyle, ti = BtinnAt ^ = rudimenU of Uie two eboaed upper lUmens, JS = 
fil&ffleDli of the two lower BUmcDH, cl = connective, w = upp« uiiher-cell, 
/ = lower eDlhe^cell. / = point of union of ihe two metunqj^oied Ipwar 
uthBr^lle, = point of iiie filament on which the caonottUtto routei. 

3 See Natuxb, vdL viii., pp. lai, 143 , 161 


habitats ; Salvia' pratensis is here, as Mr. Darwin 
calls it, in his late work,^ a gynodiacious plant. In all 
other gynodicecious Labiatse two abortions of stamens 
have occurred in two successive^ periods ; in Salvia 
pratensis, as I shall show, four. 

I. The Labiate, as well as the Scrophulariacese, have 
apparently descended from plants with five stamens. 
Hut as soon as the common ancestors of the Labiate 
family adapted their flowers to cross-fertilisation by 
bees in such a manner that their stigmas and anthers 
must necessarily be touched by the backs of these visitors, 
the uppermost of the five stamens stood in the way of 
the style, which for the purpose of this cross-fertilisation 
must stretch along (he miadle line of the upper side of 
the corolla and bend one of its two stigmatic branches 
downwards. Thus the uppermost stamen having become 
not only useless, but even directly disadvantageous, was 
doomed to abortion, and in the long time that has elapsed 
since then, has been so completely chminated by natural 
selection, that not the smallest trace of it has remained, 
and only veiy exceptionally does it reappear by atavism. 
In those Labials ,jn which the adaptation described has 
been perfected, the reappearance of the fifth stamen hap- 
pens, indeed, so extremely rarely that 1 have only once 
the opportunity of seeing it. in a single Aower of Lamium 
album, in which the upper hp was wanting, and, instead 
of it the fifth stamen was present In the flowers of 
Mentha, however, in which the peculiarities of the Labiatae 
just-mentloncd are much less developed, the fifth stamen, 
as I am inforiqed by Dr. £. Krause, of Berlin, reappears 
more frequently. 

■ Ob tha Diffenot Fomu of Flowen in PUnti of iho Smine SpocHK.” 
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2, Whilst the flowers of Lablatac are generally adapted 
to be fertilised only by bees of a certain sue, smaller 
ones entering the flowers without touching either the 
stigma or the anthers ; in the genus Salvia, on the contrary, 
larger and smaller bees have been equally engaged in 
the service of intercrossing. This has been effected by 
the fo\lowing modifications — The stigma bends further 
downwards, and the connective of each of the two lower 


stamens has been transformed to an upnght, two-armed 
lever, which, at its two opposite ends, bears the two 
anther-cells, and, by a slight pressure on either of them, 
turns on the filament, so that any bee entering the flower 
cannot but strike against the two lower anther-cells with 
its head, cause the connective to rotate, and thus bnng 
the dehiscent surfaces of the upper anther-cells into close 
contact with its back. In oirect connection with this 



transformation of the two lower stamens, the two upper 
ones, which would hinder the rotation of the levers, have 
aborted. But in contrast with the uppermost stamen, 
which has become superfluous at a much earlier period 
in the ancestors of the whole family Labiatx, and has 
since completely disappeared, the two upper lateral 
stamens, which have become useless not earlier than in 
the ancestors of the genus Salvia, in all or most of the 
species of Salvia still exist in the form of two little knobs 
{x, Figs. 1 20- 130) 

3. By the transformation just-mentioned of the two lower 
stamens in the genus Salvia not only have the two upper 
stamens become a hindrance, and thus been aborted, but 
at the same time the lower anther cells of the two lower 
stamens have been alienated from their original function 



and engaged in a new service, by which a stenlisatlon and 
metamorphosis of these has also been occasioned. Salvia 
officinalis and firatensis show us two steps of this further 
modification. In S. officinalis * the connective (rf. Fig. 
130) is but moderately lengthened, the two lower anther- 
cells, although reduced in size, still commonly produce 

* Thi peciilimriliei of Siilvin officinalu have been fully end excellently 
duenbed ud explelnedby Hr. Wjliam {Popular Science Rnnevi, 

JnlViBepiP i 6 1-367 ) 


some pollen, but sometimes they are quite sterile ; they 
are not yet grown together, but only adherent to each 
other so as generally to move in company In Salvia 
pratensts^ on the contrary, the two lower anther-cells are 
not only always completely stenle, but also metamor- 
phosed into two concave plates (/, Fig 1 18-120) firmly 
grown together in front (at the point Fig 118-120), so 
that they act as a simple plate, which, when pressed by 
the head of a humble-bee, causes the two connectives 
to rotate, and brings the pollen of the two upper anther- 
cells into contact with the back of the visitor. 

4 In the small female flowers of Salvia pratensis^ 
also, whatever may have been their origin,' the last two 



anther-cclls have become sterile, increased fertility of the 
small-flowered plants probably also in this species, as in 
other gynodicEcioQs Labiatx,' compensating for tne de- 

> I have al templed to give an explanation of the onglii of the iinill- 
Howered female form of the gynodioecloui Labiatm in Naturs, vol viii , 
p 161 ThiB explanation, honever, le not id accordance with Mr. Darmn's 
viewii .published m his newest work, '' Un the Difierent Fornu of Flowert." 

’As shown by HarwLn, ‘'On the Different Foims of Floww*!" 
PP *99-309, 
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crew in the size of the flowers and the loss of pollen. With 
the loss of pollen the whole machinery of the two-armed 
levers, which had been so ^adually acquired and so 
ewtly brought the pollen on the back of the visiting 
faumbte-bees^ has become useless and begun to abart, 
and) according to its new origin, this last abortion, as is 
shown by Figs. 123-129, still oflers various gradations 
from the perfect mechanism to an insignificant little flap. 
Id this gradual succession of more and more reduced 
stamens of Salvia pralensts^ we find some forms (Figs 
125, 126) with a striking resemblance to the stamens of 
Salvia officinalis (Fig. 130), and some of the steps which 



Fig. offianahs Flower of Salvia effictualts bisected 

loDptudinally 

are run through by this process of abortion seem to be 
quite analogous to those by which m former periods the 
stamens of Salvia pratensis have reached their astonish- 
ing sinj^larity. 

Briefly, the original flve stamens of the flower have 
aborted at the following four successive periods — 

1. The uppermost stamen, in the ancestors of the 
family Labiata: (complete disappearance). 

2. The two upper lateral stamens, m the ancestors of 
the genus Salvia (reduction to little knobs). 

3. The two lower anther-celJs of the two lower stamens, 
be^nning to abort in Salvia officinalis s abortion and 
metamorphosis perfected in S, pratensis, 

4. The two upper anther-cells of the two lower stamens, 

in the small-flowered plants of S. pratensis (Abortion of 
the uoUen perfected, aDortion of the anther-cells and the 
whole stamens beginning). Hermann MItller 

Lippstadt 


THE RESTORATION OF THE ANCIENT 
SYSTEM OF TANK IRRIGATION IN CEYLON 

A WORK apparently pregnant with the largest and 
moat benencent results to the native population of 
Ceylon is in process of being earned out by the Colonial 
Government of that island. More than a thousand years 
ago a system of imgaiion, the most complete and remark- 
able that the world has ever seen was in successful opera- 
tion in the Low Country, and the object which the 
Government has in view is to restore to something like 
its pristine fertility a large proportion of the immense 
tracts of land— many hundreds of thousands of acres in 
extent— that for want of water have fallen into a condition 
of the most utter sterility. Sir Emerson Tennant, writing 
twenty years ago on this subiect, says. The difficulties 
attendant on any attempt to bnag back cultivation by the 
repair of the tanks ate too apparent to escape notice. 
The system to be restored was the growth of 1,000 years 
of frei^om, which a brief interval of anarchy sufficed to 
destroy, and it would require the lapse of long periods to 
reproduce the population and recreate the wealth in cattle 
and manual labour essential to reahse agam the agricul- 
tural prosperity which prevailed under the Singhalese 
dynasties. But the experiment is worthy of the beneficent 
rule of the Bntish Crown under whose auspices the 
anaent organisation may be restored amongst trie native 
Singhalese.'^ 

The origin of the system of krigalion spoken of dates 
asTar bock as the year 504 B.C., when, according to the 
Singhalese Chronicle Mahawanso, the first was 
bnili in the neis^bourhood of hii new capital, Atmradha- 
poon, by Panouwasa, the second of the Hindu Kings. 


This was succeeded about seventy years later by two 
others formed in the same neighbourhood. In the year 
459 A.D. the Kalawewe Tank, the largest of all, was com- 
pleted. The retaining bund of this .immense sheet of 
water is twelve miles long, and the circumference of the 
lake which it formed was no less than forty miles, the 
water being backed up for a distance of fifteen miles and 
conducted from the tank by means of a conduit sixty 
miles in length to the capital. Sir Emerson Tennant in 
describing these remarkable reservoirs, says, Excepting 
the exaggerated dimensions of Lake Merns in Central 
Egypt, which is not an artificial lake, and the mysterious 
basin of A 1 Aram in Arabia, no similar constructions 
formed by any race whether ancient or modern exceed in 
colossal magnitude the stupendous tanks of Ceylon." The 
same author estimates that at the time of its greatest 
prosperity the island contained a population of from 
fifteen to twenty millions, nearly all of whom must have 
derived their means of sustenance from iirigatcd lands. 
At the present moment, after all the care bestowed 
through three-quarters of a century by a paternal govern- 
ment, the population only amounts to 2,400,000, whilst even 
for this a large proportion of the food — 6,000,000 bushels 
of ricc annually among other things — has to be imported 
from India, and the population itself must be considered 
to have been somewhat unnaturally increased during the 
last fifty years by the stimulus of European enterprise. 
The mass of the people too have changed their place of 
residence from the interior to the neighbourhood of the 
sea-coast, where trading and fishing instead of nce-culti- 
vation furnish them a livelihood. The vast areas which 
formerly under the magic influence of a sufficient supply 
of water and a hot sun, produced their two or three crops 
of nee in a year are now absolutely deserted, frequently 
not a single inhabitant surviving where once a thousand 
found ample means of subsistence. The city of Anarad- 
hapoora, if its rums afford us any means of estimating 
its magnitude, must have covered an immense area — no 
less than from thirty to forty square miles, and the popu- 
lation living on the spot and drawing its supplies or food 
from the immediate neighbourhood must have been corre- 
spondingly immense. Now it is a mere village in the 
midst of vast heaps of ruins 

One of the most gigantic of these early irrigation works 
IS supposed to have been originated by Maha Sen about 
the year 275 A.D , and, having been enlarged by Prakrama, 
Bahu I , who reigned in 1 1 53, to have received from him the 
name of “ The Sea of Prakrama." It consisted of a series 
of lakes formed by an embankment twenty-four miles in 
length and from forty to ninety feet high, by which the 
water of a large river and many considerable streams was 
hemmed in along the base of a range of hills and so 
forced into the valleys that a series of lagoons or lakes 
was formed extending for the above-mentioned distance 
and frequently several miles m width. A canal five miles 
in length conducted the waters of "the sea" to the Mincry 
Lake, another of the works of Maha Sen, to be mentioned 
presently^ and a further canal from Mincry led the waters 
to the neighbourhood of Tnncomalie, in all a distance of 
fifty-seven miles. When it 15 remembered how sudden 
and torrential the rams are in a country like Ceylon— the 
writer has known 18 inches of rainfall m forty-eight hours 
over a very large extent of country, and at one spot as 
much as 18*9 inches in twenty-four hours, — we cannot 
too much admire the vastness of such a work and the 
skill which enabled the native engineers to use the 
natural features of the country in such a manner that for 
a distance of twenty-four miles a single embanlonent 
sufficed not only to hem in the water for purposes of 
irrigation but also to provide a water-way for the trans- 
port of produce and merchandise. Along the whole 
course orchis embankment and canal and wherever its 
tributaries carried the life-giving water there would be 
without doubt a teeming potation ; for irrigable land in 
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Ceylon is capable of supporiing, according to official 
calculation, 1,000 persons to the souare mile. In 1855 
there was not a single inhabited village, although a few 
patches of land were occasionally cultivated by people 
from a distance. The contrast between the remote past 
and the present condition of this half of the island is a 
painful one to contemplate, but it is to be hoped that the 
Colonial Government will never stay its hand until all 
the useful works of ancient times have been restored and 
improved — but this will be a work of centuries. 

Long before the Christian era the main ambition of the 
kings of Ceylon appears to have manifested itself in the 
formation of tanks, and many kings are mentioned in the 
Mahawanso who. “for the benefit of the country,” and “out 
of compassion of living creatures,” built a dozen or more 
of these splendid, but absolutely necessary, irrigation works. 
The Mincry tank, some twenty miles in circumference, 
and irrigating an enormous area of fertile land now 
entirely barren, owed its origin, along with sixteen others, 
to Maha Sen, who reigned about the >car 250 A D. It 15 
now merely a swamp, resorted to by enormous numbers 
of wild fowL Up to the twelfth and thirteenth centuaes 
Ceylon produced her own supplies of food, but in the 
fourteenth it appears that the island was obliged to im- 
port a poition of It from India. In 1301, it 15 related 
lhat there were 1,470,000 villages in Ceylon In 1410, as 
many as 1,540,000, the term village implying hamlet, or 
even a single house where there are people resident Of 
the vast majority of these, if they ever really existed, not 
a vestige is left except the ruined tanks, which show 
unmistakably where the foci of population formerly 
were. This was shortly after the conquest of the island 
by the Malabars, who are believed not to have actually 
destroyed the fabric of the embankments, but by their 
system of government to have disorganised the village 
communities to such an extent that the works connected 
with the tanks fell into disrepair through neglect, the land 
became imperfectly irrigated, and the population gradu- 
ally died out. That this process was a perfectly natural 
one seems evident from the fact that the tanks do not 
show any traces of wilful damage, and also from the con- 
sideration of the almost innumerable evils resulting in 
death, of which a scarcity of water in a tropical country 
like Ceylon is productive Indeed one of the most 
/nghful diseases that have ever scourged the human race 
IS believed to have been developed in these very localities 
chiefly through the want of proper food, caused by the 
absence of a system of imgation. It is believed, loo, and 
there is strong evidence, based on experience, for the belief 
lhat the disease entirely disappears wherever irrigation is 
restored. It will naturally be asked, “ If the advantages 
of a plentiful supply of water are so enormous, why have 
not the tanks been restored before this, and what hinders 
their immediate restoration at the present time ? The 
reply is, that the creation of this magnificent system of 
imgatioD was not the work of a decade, or even of a cen- 
tury, but of a thousand years of successful national 
development, and that therefore the restoration of it must 
be also a work of time. 

The object of this paper is to uraw attention to the fact 
that the experiment of restoration is at the present mo- 
ment in process of being tried, and bids fa!^, after the 
l»se of half a century or so, to alter entirely the character 
of the island The most remarkable success has already 
attended the efforts to afford iirigation facilities to the 
Singhalese on the East Coast. Where but a few years ago 
the natives where half-starved and the land apparently in a 
hopeless condition, the re-introduction of irrigation through 
the assistance of the Government, has transformed not 
only the people, but the country, as if magic. Rice- 
fieUs, palms, and other fruit-trees abcMind, and the popu- 
lation is increasing at a rapid rate. Of j this particuW 
district the present Governor of Ceylon (Sir WiUiain 
Gregory), reported sgme four years ago to the Legislative 


Councilor the island in the following terms in Ih'; 
month of Apnl I visited the rice-growing regions of the 
Eastern Province, which are the creation of the irrigation 
works carried out by the GovemmenL 1 never before 
raw such an unbroken sheet of grain. Save where some 
isolated trees, part of a recent forest broke the view, the 
eye wandered over some 20t,ooo acres of green paddy. I 
saw, wherever 1 went, a sleek, vigorous, well-fed, and 
thoroughly healthy population. Up to 1864 the lands 
under cultivation in tnis province were 54,000 acres, 
the chief impetus to the irrigation scheme having 
been given in 1857 In 1871 the lands in culti- 
vation were 77,000 acres. The Crown lands to be 
additionally reclaimed under works already completed or 
in course of completion, amount to 15,900 acres, ec^ual to 
the support of 23,850 persons.^ Again, speiking in the 
same report on the subject of the Great Tank already 
mentioned, he says ' “I am most anxious to put the full 
strength of the department at work m restoring irriga- 
tion to Nuwara Kalawia. This magnificent district has 
the sironcest claims upon us. It was once the granary of 
the island. It IS now utterly neglected. It has a popula- 
tion of 60,000 persons and over 1,600 villages, which have 
each of them their tank There are at least 1,700 of 
these tanks, and I am credibly informed not one of them 
has a sluice m order. I trust lhat a few years hence the 
population may present the same vigorous and thriving 
appearance as the population of the Eastern Province, 
and from the same causes —namely, good and plentiful 
food ” Of this same dislnct a gentleman of very great 
experience told the writer that in travelling through it 
many years ago he came to a village where, of the thirty 
inhabitants, only one of them was able to carry water, all 
the others having been stricken down by hunger or 
di&easc. This destitution was caused by the failure of three 
successive nce-crops, and was not specially exceptional, 
but fairly representative of what lakes place frequently 
in Ihc district If we compare the scenes of plenty and 
contentment as they exist in the Eastern Province at the 
present moment with what meets us in the Wanni, or in 
any of the northern districts, where tanks have not been 
extensively repaired, the contrast is most striking. We 
find an almost depopulated country, with here and there 
a wretched village peopled by a few miserable and more 
than half-starved inhabitants, who, in times of scarcity, 
which are not infrequent, are obliged to live on roots and 
wild herbs, who are periodically decimated by a frightful 
disease, yet who seem bound to the spot where they were 
born, and prefer to die there rather than move away to a 
more fertile and healthy district. It is, indeed, this disin- 
clination which possesses the agncuUural Singhalese to 
move more than a day’s journey from his home that presents 
the greatest of all difficulties to the scheme for the restora- 
tion of the tanks. It is on this account that the process of 
restoration is always in advance of the supply of natives 
to take up the new land, unless the works happen to be 
in the immediate neighbourhood of population. The 
only plan, therefore, that has proved really successful 
under present conditions is to restore the tanks in the 
vicinity of villages, and induce the population to creep 
slowly onwards step by step, cultivating the more fertile 
pieces of eround as it advances, until the depopulated 
districts shall have been partially reclaimed, when the 
completion of the work will be a matter of comparative 
ease. Two typical instances of this mode of procedure 
have been mentioned to me an official high in the 
Government service, ai showing the effect of a well- 
regulated expenditure of labour and money in restoring 
irngation works. In the year 1854 Mr, Bailey, whose 
nme will ever be associated with t^s scheme tor bene- 
fiting the natives, spent less than 100/. on a canal some 
miles to the nortn of Matald, a country town a few tnUci 
north of Kand^. The vdlage thus supplied with water 
had previously dwindled away until only three houses 
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w6re the nce^fields were deserted, and the famine- 
stricken inhabitants declared that they would die where 
their fathers had liwd and died rather than mi^ate to a 
part of the country that was unknown to them. Ten 
yesirs after the improvement was made the spot had 
become k little oaals m the desert ; nearly 200 acres of 
rice were under cultivation, yielding about thirty bushels 
per acre, and supporting a population of several hundreds.^ 
Almost in the same neighbourhood a sum of between 
200/. and 300/. was spent on an old canal hftecn miles in 
length by the same zealous Government ofhcial already 
mentioned. Many hundreds of acres were brought under 
cultivation, and in ten years' time, instead of a starved 
and fever- stricken population of 150 inhabitants, no less 
than 500 able-bodied men were on the list as liable to the 
road- tax. The changes in these, as in other instances, 
took place as if by magic, yet the means employed 
in editing them were of the most limited and simple 
nature. The secret of the success lay in the fact that a 
famishing and disease-smitten population was within a few 
miles of the spot, and the remnants of ancient engineering 
skill were ready at hand to guide the labourers on to 
certain success. Since the above tentative experiments 
were made, very great changes for the better have taken 
place in the condition of the agricultural part of the 
native population The carrying out of the scheme for 
the restoration of irrigation works is recognised as one 
pf the chief duties of the Colonial Government, and 
there is litLle danger that, after the real success which 
has attended it so far, any future Government will allow 
it to be interrupted. The policy of the Colonial authori- 
ties may be summed up in the pregnant words of Sir 
Wm. Gregory’s address to the Legislative Council in 
1876 1 consider that at least 100 tanks should be 

supplied with sluices, and properly repaired each year ; 
and I have asked the Secretary of State to furnish me 
with an additional number of well-trained officers, by 
whom these works will be carried on with vigour. There 
is no boon which the Government can confer on the vil- 
lagers more legitimately than this It is a reward for 
their own exertions, and I am confident that each year, 
as it becomes better understood, it will be more appre-* 
riated, and that it will be recognised everywhere that the 
Government have no other object in it than to increase 
the comfort and resources of the people.” It will appear, 
from what has b^en quoted, that the tanks are not re- 
paired free of cost and then handed over gratuitously to 
the villagers, but the natives are required to give a cer- 
tain amount of labour In restoring the tanks, and also to 
pay a small rent or tax on the land cultivated, so that, 
whilst the native cultivator is the chief gamer by the 
undertaking, the Government is no loser. If there could 
have been a doubt as to the wisdom of the Tank Restora- 
tion scheme, the experience of the last three years must 
have dispelled it and proved how absolutely necessary a 
system of irrigation is to the welfare of the natives. In 
the address above quoted, whilst speaking of the cholera 
and other diseases which had visited several of the pro- 
vinces, the Governor says — ” It is remarkable that the 
iqhabUants of the Eastern Province enjoyed perfect im- 
tnunity from epidemics of all kinds, It is an interesting 
anestion, on which I do not give an opinion, whether ' 
tnn general immunity fjtom disease in the Eastern Pro- 
▼ince is due to the abundant supply of food throughout 
the populous part of it, the result of irrigation works.” 1 
At the same; time he speaks of the restoration of two ' 
p(^the large tanka as complete. One of these will 
fitigate 2j,ooo acres, equal to supporting a population of 
5j.ooo persons: the other will bring large tracts of 
jnagblncent llnd ihto cultivarten, and disstpatk the uh- ' 
hewhlhefs of the district which has hichem prevented 
■erttement ^ ! 

‘ I 

* trrlnfed rlce-Undi In the low country wijl sujtport popijlRtjo^ at ibout | 
the penoni to Ihe iquHe milo. ' i 


To look back over the early history of the attempts 
under Sir Henry Ward to restore the above system of 
irrigation, is like reading the accounts of the commence- 
ment of a successful campaign, The difficulties encoun- 
tered were sufficient to discourage even enthusiastic 
philanthropists, chief amongst them being the utter dis- 
organisation of the village communities through the 
abolition of compulsory labour and the rooted dislike of 
the natives to migrate from one spot to another. For 
the recent part of the evil caused by this disorganisation 
the British Government was alone to blame, for in abo- 
hshing Rajekaria they abolished the right of compelling 
villagers to keep Iheir tanks and watercourses m repair. 
By doing this they practically placed the distribution of 
the most valuable property of which the natives were 
possessed in the hands of the strongest, and consequently 
the most unscrupulous, inhabitants of each district. In 
a dry season, when there was barely sufficient water to 
irrigate the fields along the course of a canal those who 
who were nearest to the source of supply would probably 
get more than their share, whilst those who were furthest 
from It and had an equal claim on it might get none ; 
but, generally, the strongest party would get the adv.an- 
tage, to the rum of the weaker. Dams would be built at 
various points along the covrsc of the stream by one 
party, and as quickly destroyed by another. Intermin- 
able feuds were the results, and appeals to the courts of 
law, which, not being guided by native customs, only 
made matters worse. The canal, too, which ought to 
have been kept in proper repair by the united elTorls cf 
all who benefited by it, was allowed to fall year by year 
into a more ruinous condition, after compulsory assistance 
had been abolished, the residents on the upper portion 
of it refusing to aid those on the lower to repair the 
breaches made by the annual floods Consequently the 
work that was done was ill done, and only of a temporary 
character. Soon it became beyond the power of isolated 
communities to effect the necessary repairs ; the lands 
fell out of cultivation, and the population, after a long 
struggle with their neighbours, cither died out or sought 
a living elsewhere. The early legislation in 1856 was 
based on a revival of the native customs and a compul- 
sory distribution of the necessary woik amonp 'h 
different villages, a majority of two- thirds of the inna- 
biUnts being enabled to place the lands under the 
Irrigation Ordinance, and to Lompcl the assistance of 
all who benefited by the supply of water. The scheme 
resulted in complete success. It met the great want of 
the natives and the interminable disputes about boun- 
daries and rights of water, which was as much property 
to the natives as the land itself, soon ceased. The 
Government claimed its own and sold large portions of 
It by auction at a very reasonable rate, the upset price 
being generally 1/ per acre, the land continuing to be 
chargeable with a yearly iiihe to the Government of from 
3J. to 4f per acre. In special cases the Government 
granted even easier terms in order to induce the natives 
to settle in particular localities. Newly-purchased land 
was allowed to be free from tithes for four years, and the 
purchase-money was spread over an equal period from 
the time of sale. The pecuniary rtsult was most grati- 
fying to the Government, and the benefit conferred un 
the natives inestimable, 

A few words will be sufficient to describe the character 
of the cultivation which this system of irrigation is in- 
tended to promote. A crop of Tier, or paddy, as the 
undressed grain is called, requires about ninety days to 
come to perfection, and during this lime it must be sup- 
plied with about thirty inches in depth of water, or a lutle 
over 4,000 cubic yards to the acre. The first and second 
watering of the paddy takes place withm a fortnight of 
the sowirig of the seed, and the water is only allowed to 
remain oh the land for a short time. The three sub- 
sequent waterings take place about the twentieth, the 
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fortieth, and Lhc sixtieth da^s after sowing, from eight to 
ten inches of \^ate^ being used each time, and the water 
is allowed to remain on the land until it has evaporated. 
This system, though more or less modified according to the 
climate and the supply of water, is fairly representative of 
nce-cultivaiion in ine lowlands of Ceylon. The ofheiaL 
estimate of the produce is about thirty bushels per acre. 
It is probable that exactly the same system existed in the 
very earliest times, and that the Singhalese engineers 
were able to regulate the flow of water through the tank 
sluices just as they wished. It certainly seems unreason- 
able to suppose that the men who could design such a 
vast irrigation system with no better means of levelling 
than that of leading water by actual experiment from one 
point to another, should fail in minor matters such as 
sluice-gates. Yet the writer believes that nothing is 
known as to the manner in which the flow of water was 
regulated. It is true that in some of the sluices a square 
masonry well is found leading upwards from the sluice 
soon after it has entered the embankment from the tank, 
but there is nothing left to show how it was used. Captain 
Sim, R.E., some years ago suggested ihat it was intended 
to break the force of the water rushing in flood-time to- 
wards the sluice and reduce the velocity of the water in 
the sluice to that due to the pressure in the well only I 
am however inclined to think that a frame of wood some- 
what in the shape of a box strongly braced together was 
fitted into the well so that it could rise and mil readily 
under the influence of the water in the tank, and that by 
placing weights on the top the frame might be forced 
down so as to cut off either partially or wholly the water 
issuing through the sluice. Wherever rocky foundations 
could be found for a dam or a ledge of rocks for a spill- 
watcr, the native engineers, as if distrusting artificial 
constructions, would be suie to utilise them In some 
casesj where it was possible Co include masses of rock in 
the embankment, the sluices themselves would be cut out 
of the solid gneiss and the work thereby rendered as 
indestnictiblc as the rock itscK. 

It will no doubt be somewhat surprising to persons who 
are only acquainted with the system of rotation of crops in 
vogue in Europe, that these rice-lands can be made to pro- 
duce year by year for hundreds of years consecutively, one 
or two crops of grain annually without the land becoming 
exhausted or requiring to be continually renovated by 
manure. The explanation, however, seems to be that 
sufTicient vegetable matter is earned down from the hills 
partly in solution and partly in suspension in water to 
supply all the waste produced by the continuous cropping. 
Those who have visited the richest alluvial valleys of 
California and Australia will no doubt have been struck by 
the fact that the most fertile soil is always found where the 
alluvium has been deposited in extremely fine particles and 
in water practically at rest, conditions which obtain in the 
paddy fields of Ceylon, and must have obtained formerly 
on the Hunter River in New South Wales, and in the 
valleys opening on the Bay of San Francisco 

I cannot belter conclude this paper than with an ex- 
tract from a minute by Sir Henry Ward, after a tour of 
inspectioii in 1659 * — 

‘"The village of Samantorre is a very fine one, and 
stands on the borders of the richest plain in Ceylon, con- 
taining, as it does, nearly 15,000 acres of paady. Mr. 
Birch and Mr. Camming informed me that the scene of 
joy and excitement exhibited by the whole population 
when the water first came down from the Ericammam, in 
July, 1S58, and saved a magnificent crop from destrUc- 
uoQ by drought, was one of the most striking things ever 
witnessed. Hundreds of people had collected at Saman- 
lorrc as soon as they knew that the sluices were to be 
opened ; and when the water was actually seen ad- 
vancing down the bed of the dried-up river, the shouts, 
the firing of guns, the screams of the womens l^e darting 
off of messengers bearing the news in every direction, 


made a deep impression on all who saw it. They felt 
that a great work had been done, a great benefit conferred. 
But 1 ^el also that under British rule this benefit ought 
to have been conferred thirty years aro upon a people so 
capable of appreciating it. Indeed, bowing what 1 now 
know of the history of the Eastern Province, 1 hold that 
what the Government Is doing in 1859 is simply the pay- 
ment of a debt incurred by our rash interference with a 
people of whose habits and wants we knew nothing. 
This error is now m part repaired. 44,000 acres of land 
are already under paddy cultivation, and I see reason to 
believe that the amount will be not less than 60^000 
acres in 1861, when the irrigation works have obtained 
their full development But this will require constant 
attention on the part of the Government and of its local 
representative. The maintenance of the system must 
never be lost sight of, and should unforeseen demands for 
assistance arise they must be met liberally and promptly.'^ 
The words of so successful a governor have not been 
forgotten The present governor. Sir William Gregory, 
has devoted all his energies to the carrying out of what 
was so well begun. The survey and engineering staff of 
the colony has been considerably increased, and the 
restoration of nearly the whole of the ancient irrigation 
works, besides the creation of new ones, may now be 
consiaercd to bo only a question of time, 

R. Adbay 


NOTES 

The Times devuleJ a leading article last Thursday to Mr 
Forster’s remarkable speech at Bradford, in which he attempted 
to indicate the latest ideal of what elementary schools and umver- 
siues ought to be The Tima" summary of the points of Mr 
Forster’s address 11 very satisfactory. *' Mr Forster's notion of 
a public elementary school is very unlike that which has been 
commonly entertained, The school is to be for ihe benefit of all 
classes. All subjects are to be taught at it, with no other lunita- 
lion than' such as may be imposed by the wants or capacity of 
the scholars The secondary school is to supplement the teach- 
ing of the primary school, and to do for bjys of a more advanced 
age the same sort of work wluch the primary school has done for 
them up to the sge of thirteen or fourteen. That science should 
be introduced as a regular part of the school course i<, in Mr 
Forster's opinion, most desirable. History and geography be 
considers, indeed, as of even greater importance than science, 
bui he places the claims of science above those of grammar, and 
seemingly above those of the study of language in any form. He 
IS very hopeful that the older universities will consent to model 
themselves on the plan be suggests, and to grant degrees for 
science without insisting on Greek and Latin in addition to it. 
If they will not do this, or if they are very long about It, he will 
look to younger bodies, untrammelled with literary traditions, to 
Lake their place in this matter. What Oxford oimI Cambridge 
may refuse, Manchester and Leeds will make no difficulty in 
granting, and a combmed university for the North of England la 
to be set up accordingly and invested w^th the necessary powers." 
The Times does not seem to know very well Us own mind on the 
subject referred to by Mr. Forster It clings to the old ways, 
and virtually confesses that the new ways are os indispensable as 
the old, that some knowledge of science is now Indiipenuble to 
all. Mr. Forster declare 1 we hive no right to erect Board 
Schools and compel children to attend them, only to give them 
a smattering of the three R's. The purpose of these schools — 
which he, with many othen, thinks ought to be open to all 
classes, and afford an elementary education which would be con* 
sidered adequate by any class— is to fit the children who attend 
them to make a fiir start In life, and in this scientific age, as 
the Times virtually admits, no one can be said to have a fair start 
if |ie be Ignorant of at least Fome of the results of soleDce. hfr. 
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Fonter njihUy believes that scLcoce affords at least as good a 
menial discipline as the study of languages as the latter is earned 
on at our schools aud universities ; and indeed, there need be no 
dispute on the matter as there now eaisti abundance of material 
for comparing the mental power of the scientific man with that 
of the pure literary man. We need scarcely repeat the argument 
that to omit science from education either In the school or uni- 
venlty, is to leave at least one half of the mtod untramed, and that 
too in more respects than one, the most important half. In the 
Issue of the Twifs that contains the leader referred to, it is re- 
ported that the Sc'.ool Board for London Is to move Government 
to establish one or more secondary schools in each School Board 
district, to which such children may be transferred us prove an 
aptitude for carrying their studies further. Thus so experienced 
a body as the London School Board are dnven to the conclusion 
that elementary education as at present conducted ii an inadequate 
proviiion for the wants of our youth It is simply a question tf 
lime, and a very fehoit time i00| the introduction of science into 
(chools of all grades. The old universities have been driven to 
It, and even Mr. Forster is struck with their modern liberality. 

Tiil Fiench Geological Society has appointed a large com- 
m ttee of organiiation in connection with the International 
Geological Congress to be held in Pans in 1878, the plan 
of which we described in vol xv. p. 87, The president 
of the committee is Prof Kd. Hebert, and the secretary 
Dr, Janneltaz We trust that English geology will be well 
repreieoted at this congreu At the recent meeting of Ihe 
American Association Prof Sterry Hunt presented the report of 
the general committee of the proposed congress. A circular in 
English, French, and German, had been sent by the secretary lo 
the principal scientific societies and academies, as well as to the 
u orkem in geology throughout the world. The response lo tins 
invitation has been most graMfying. The Geological Society of 
Fiance hai formally recognised the great importance of Ihe 
objects proposed, aid promised its hearty co-operation. .Spanish 
and Iialian geologists have translated and published the circular 
in their respective languages, and have communicated lo the 
secretary their strong approval of the plan. The Geological 
Society of London and the Geological Survey of Great Britain 
ba^-e also formally signified their approval of the objects, and 
the co-operation of Norway, Sweden, Russia, and Austro- 
Hungary u promised It is to be regretted that Germany has 
dechnedno take a part in the International Exhibition of 1878, 
but it u hoped that this will not prevent her geologists from 
joining in the proposed congress. The director of the Geological 
Survey of Japan promises to take a part in the work, and the 
game assurance comes from Brazil, where the circular has been 
troDslaled into Portuguese. Chib and Mexico have also re- 
sponded, and promise an ample representation of their geology 
at Paris next year ; while Canada, both through her Geological 
Survey and in the person of Dr. Dawson, will probably be 
represented. The Government of the United States has ai yet 
failed to accept the invitatioa of France to take part In the 
Eihibltion of 1S7S, so that Amencan geologists are not certain 
that they will be able to participate in the International 
Geologic^ Exhibition. In any event it ii probable that several 
membcfs of the Amerlaan committee will be present at the pro- 
posed Geological Congress. It is recommended by the Standing 

r!Am¥nilla* nf lit* Aban^iBllnik in ■A.I.iiavi In nf 

Prof. J. F. Lesley, of Philadelphia, and Prof. A. C. Ramsey, 
Director of the Geological Survey of Great Britain, already 
added to the International Committee, the presidents for the 
time being of the Geological Societies of Franccb of Lo^on, 
Edinburgh, and Dublin, of Berlin, of ^Igiuin, Italy, Spain, 
and Portu^, and of the Impenai Geological Insdtut^f Vienna, 
be invited to f<nm part of the committee. 

Thv lubicriptldn list for the Liebig Memoriili Is now closed. 


For that at Munich, 5,750/ has been subscribed, and fur that 
at Giessen, i, 30 q/. 

Dr Hermann Kars fen, Professor of Mathematics and 
Mineralogy in the University of Rostock, died on August 36 . 

It may Luterest malhematical readers to know that the lecture 
given by Prof. Voss, of Darmstadt, on the occasion of the Gauss 
centenary, has been published by Bergstraesser of Darmbtadt. 

Dr, Werner Siemens has contributed to the National 
some very interesting notes on the history of the torpedo. 
Dr, Siemens maintaiQB that the first idea of protecting navigable 
waters by means of sinking mines is due to C. llemly, Professor 
of Chemistry at Kiel, along with whom he laid the first sub- 
marine mines in Kiel Bay, during the Schleswig-Holstein war. 
The service of Prof. Jacobi, of St, Fetenburg, who was not 
aware of the earlier works at Kiel, consisted 111 the introduction 
of contact- torpedoes, and the application of the name torpedo to 
submarine mine? 

M. Fave, who is a candidate for the post vacant by the death 
of M. Leverner, is a GovemmcLt candidate at the present 
election. 

Preparations are being acli\e'y made for Prof, Nordens- 
kjold's voyage along the north coast uf Europe and Asia, and out 
by Behring'is Straus, which even_in summer are by no means free 
o( drifc ice. Already a steamer, the has been purchased 

for the expedition The greater part of the cost of the under 
taking will be defrayed by Mr. Dickson of Gothenburg, King 
Oscar of Sweden being also a contributor to a considerable 
amount, 

A Paris telegram stales that Capt. Wiggins's vessel, the 
Thanifs^ after wintering at Jenissei, grounded at the mouth of 
the river on starling, and has not yet been floated, though its 
cargo was thrown overboard, including, it is feared, the collec- 
ticn of Mr Seebohm, the Engliah naluralisb who was a 
passenger. 

It 11 stated that it is the intention of Sir Allen Young to have 
the Pandota refilled, with a view to another start fur the Arctic 
regions next spring. Sir Allen will most probably try the Spitz- 
bergen route in preference lo Smith's Sound. Should Sir Alien 
decide on carrying out his views, the Pandora will be fitted with 
a hurricane deck over her spar deck, and undergo a variety of 
alterations which the great experience of her owner has shown 
to be necessary. 

Mr. Barclay, a naval officer recently arrived in South 
Australia, has been engaged to take charge of a party about lo 
explore the country from Abce Springs, on Ibe telegraph linei 
towards Queensland. 

On October 2pd, the Annual Convtrsazione of the Cheater 
Society of Natural Science waa held lu the Town Hall of that 
city. The objects exhibited were of great interest, liiustraUng 
the work of the membera m cxaminuig the natural hutory, 
geology, and botany of the Society's disirict, and were well 
appreciated by a very numerous gathering. During the evening 
a bull, executed by Mr. Belt, of the late Canon Kingsley, was 
unveiled by the Depn, who announced the conditions under 
which a Kingsley Memorial" prize and medal are offered 

Mnmiiallu l-n TMlAaniK tiS iK* fii* tUs 

botany, geology, and natural history of the area in question, 
these subjects being taken in rotation. There can be no doubt 
I a Bdmnlus will be given by these prizes to onginal and local 
I research, which will be tlie means of not only increasing the 
I taste for natural science in the district, but of yidding results of 
I real sdantific value. 

I The obscrvatoiy on the, Pic du Midi, France, has been con- 
' nected with Bogn^res by an electric telegraph, and Gen, 
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Ninaouty has resumed his former post with the power of sending 
warnings to the lowlands. The telegraphic line from Bagn^res 
to the Fic is 28,000 metres long ; the altitude of the Pic is 
2,866 metres, and of Bagn6rei about 550 j consequently, the 
diHerence of altitude exceeds 2,300 metres. The laying of the 
telegraph was a very difficult operation, and a portion of the 
wire has been placed underground. A number of lightning- 
conductori have been established for protection, and the 
extremity of the line has been immersed in the lake of Oncet at 
a small distance from the hnnl slope Wamingi and regular 
observations will not be sent to the inlemational head olhee at 
the observatory, until a final decision has been made as to 
Leverrier*B successor and the organisation of French meteorology 
Great efforts are being made by the Meteorological Society to 
establish a special meteorological olTice 

Bunsen’s '‘Gasotnclnsche Methoden” have appeared in a 
second revised and enlarged edition. 

There was a severe earthquake shock at Gsneva on Monday 
morning Clocks were stopped, bells were rung, buildings 
erseked, and the English and Russian churches were rather 
shaken. No great damage was done The shock extended to 
Berne, Mulhouse, and Malesina in North Italy. 

The meeting of the Sanitary Congress at Leamington last 
week was decidedly successful so far as the value and appropriate- 
ness of the papers read are concerned, and we hope that sub- 
stantial practical results will soon follow. A very interesting 
paper was read by Surgeon-Major De Chaurnont on the effects 
of climate upon health His conclusions were (i) That with 
proper hygienic precautions there is hardly a place on the earth 
where man may not enjoy good health, and that where this is 
not found possible it is from the existence of malaria , (2) that, 
admitting this much, there are, however, still differences existing 
which render residence in certain climates more desirable than m 
others, as most conducing to the fullest health and vigour ; (3) 
that the possibility of acclimatisation has been greatly exaggerated, 
but that there still remain s a residuum of truth in the Idea ; (4) 
that there is still a certain importance to be attached to the 
climatic treatment of disease, although the particular factor or 
factors that produce the inHuence are still involved m much 
obscurity, 

The Prefect of the Seine has issued a decree forbidding bakers 
and pastrycooks to bum in their ovens wood which had been 
painted or impregnated with any metallic salt This measure has 
been taken in conformity with the advice of the Council of 
Hygiene, which is said to be giving other signs of its renewed 
Ufe and activity. 

M Gaston Tissandier and his brother have made on ascent 
from Giffard’s aeronautical gas-works, for the purpose of collecting 
the dust floating in the atmosphere. The method (employed has 
been to condense the moisture of the air and analyse the water 
and ice thus obtained with a microscope 

The English price of the Iniemational Rrvim has been 
reduced from 4 j 6«f. to half-a-crown. This is presumably done 
to brings it on a level with the Ceniemporary and NinHienih 
CeMiuty in price is well os in general aim. 

The GentUman's Magazine for October contains an account, 
with a map, of the missionary colony, Livingstonia, on Lake 
Nyassa, by Mn F. A. Edwards. 

The Bcmbers of the 'Woolhopc Club, struck with the abseucfl 
of Uf good illustrated Englbh work on the apple and pear, 
hl|Ca didded to pubUih a f* FomonOf'’ in whiidi a carefiilly- 
^UjQvnd Ulutimtion wUl be given of all the best wietiea of 


apples and pears grown in Herefordshire — and therefore ui 
England — so as to call the special attention of all fruit-growers 
to those varieties which are most worthy of cultivation. Every 
apple or pear described will have its outline and coloured repre- 
sentation, whilst the descriptive letterpress and general produc- 
tion of the work will be under the supervision of Robert Hogg^ 
LL.D , F.L S , &.C., S:c The Woolhopc Club proposes to 
publish the "Herefordshire Pomona” in annual parts, of full 
quarto sire, one at the close of each year, Each part will consis 
of six or more coloured plates, according to the amount of annua 
subscriptions received The Club guarantees the publication of 
the first part at the close of the present 3 car, 1877, and it will 
contain an Introductory paper on " The Early Hi<itory of the 
Apple and Pear,” ami also one on the "l.ifc of Thomas Andrew 
Knight,” president of the Royal Horticultural Society, "and 
hla Work in the Orchard ” 

In a new form of the Sprengel air pump de:ciibed in a paper 
at the BntUh Association by C, H Steam and J W, Swan, the 
mercury rescrvolra at the top and bottom of the pump are closed 
so that the external atmosphere exerts no jircssure on the surface 
of the mercury contained within them In consequence of this 
the fall-tube may be much shortened while (he efficiency of the 
instrument is letamcd At the commencement of the exhaustion 
of a receiver the mercury supply re ervoir la fi led to the top and 
closed by a stopper , a nmall exhausting syringe attached lo the 
reservoir at the bottom of the fall-tube is then set in action, 
which removes a considcrahle portion of the air from the receiver 
to be exhausted, and al^o very much rcduLcs the pressure on the 
mercury in the lower reservoir ; the flow of mercury through the 
pump rapidly compl-.tes the exhaustion A small vacuum tube 
with alumlniuai wires a quarter of an inch apart was exhausted 
in twelve minutes to such an extent that an induction coil giving 
sparks half an inch long in air failed to produce the faintest 
luminosity, the fall-tube of the pump being only nine or ten 
inches long 

At one of this year’s meetings of the Dresden Naturalists’ 
Society " Ibis,” Herr Schuster read an interesting extract from a 
chronicle of the town of Meisacn, dating from the year 1590, and 
written by Peter Albinus, in whuli the mines m the enyirong of 
Meissen are described Amongst the tialural products of the dis- 
tnet the author mentioDS ihe numerous vasc^ and urns which were 
frequently excavated, and were supers titiously believed to have 
grown 111 the ground. People at that time believed them to be 
inhabited by dwarfs, and that when winter approached they 
sank down deeper into the earth , while in spring, and par- 
ticularly in May, they again rose to the surface, and thus formed 
a lilt little cone above themselves. Although A Ibinus himself 
thinks this belief rather too coarse, and ventures his opinion that 
the objects la question are artificial — ihui showing that already 
three hundred years ago the interest in these remains of pre- 
hiBtonc times was a vivid one— it is to be regretted that the super- 
itition we have mentioned has even up to this day not yet died 
out entirely, since a great part of the uneducated masses in 
Saxony are still of the same opinion with regard to the vases 
and urns. 

At another meeting of the same society some interesting 
statistical data were given showing the total quantlUea of the 
vaiioiu products obtained from a single Saxon mine, the/flw- 
mdfahrt FundgruU^ near P'relberg, since its opening in the 
year 1^24 This mine up to the end of 1S75 had yielded about 
535 tons of sliver, 54,12$ tons of lead, 1,785 tons of copper, 
13 p 585 tons of sulphur, 2,175 of arsenic, and nearly the 
lame quantity of zinc. 

A THIRD note of interest read at a meeting of the same 
lodety was by Heir L, H. Zeitteles, and treated of the prehii- 
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toiicfU uiccbLois of our common house dog . The author, who 
studied the subject for eleven years, onived at the conclusion that 
neither 'wolves nor foxes had any part in the phylogeny ol the 
dog, but that jackals and the so-called Indian wolf, Cams 
pAlhpes^ Sykes, were the original ancestors of Cams /amtliant 

The 6rst volume of the Annals of the Royal Belgian Museum 
of Natural History contains the drst part of Van Beneden'a work, 

Description dei Ossenients fossilea des environs d’ Anvers,’' 
which deals with the Pinnipeds, and la illustrated by fourteen 
engraved plates. 

The additions to the Zoological Society's Gardens durmg the 
past week include a Grivct Monkey {Cercopith^ius grUeo-viridss) 
from West Africa, presented by Mr. R. Dudgeon ] a Lion {^Fdti 
leo) from Persia, presented by Mr. F Pollock j a Common Seal 
{Phoca litultna) from the British seas, presented by Mr, G. 
Mellm ; a Great Kangaroo {^Macropus ^ganUu 5 \ from New 
South Wales, presented by Mr T. Phillips ; a Collared Peccary 
{Dieolyhs iaja^u) from South America, presented by Mra, E. J. 
Barrett , two Emus [Dianne us novtc-hollanditE) from Australia, pre- 
sented by Lord Francis Conyngham, M.P , F Z S. , two Peregrine 
Falcons [FaUo pert^t mui)^ European, presented by Mr. Darill 
Stephens ; a Black-headed Partridge {CaccadiS rmlanocephala) 
from Hed gar, a Hyacmthme Porphyns {Porphyno hyatifdkinui) 
from Mesopotamia, presented hy Capt Burke, S.S. Arcot ; a 
Vervet Monkey [Ce^copuhtcus lalandii) from South Africa, 
an Arabian Gazelle ( GazJla arabtca) from Arabia, deposited. 


AMERICAN SCIENCE 

the last number of the American ymmal Mr. Charles 
Wachsinuih continues his notes on the internal and external 
structure of palaeozoic corals, and discusses the construction of 
the summit and its value in classification. He believes that 
while the construction of the ventral disc or aciinal side of the 
calyx has not lecelved the attention it dcseives, ic afTords a clear 
and important distinction between recent and ancient crlnolds. 
Commenting on Kccnicr’s clissification of “the true cnnoids 
which are supported by an ariicuUted or jointed column " given 
in Ldliii'(ij^eoj;nosfha, 1855, Mi Wachsmulh says he expects from a 
dissecilon of Synhiiihoctimts that 111 other of the Cuprcssocriniclju 
the central opening was closed, and that the consolidalii<g 
plates were fuillier ovcrhnd with plates forming tlic floor of a 
passage m connccLirjn with the arm furrows and visceral cavity 
In speaking of the Cyatliocriuida^ lie refers to ^he covering of 
CynlliocrinuSj as thiowing light on llie summit structure of other 
genera, and remarks “It is worthy of note that the Cyatho- 
enmda;, m the structure of their vault, Vjcar closer rescmolance 
to the recent cnnoids than almost any other group, and seem to 
hold an intermediate position between modem end palaeoroic 
types. The Cu press ocri nidi's and CyaihocnnidDe thus full 
naturally into a group by themselves, having the vault lub- 
ported by consolidating platen and covered bv an immovable 
aicb of small plates." In the TBxocnnidx Mr, Wochsmuth 
has found that there are solid plates, though they have been 
before described as covered by some soft material Among 
the apheroido., which range from the silunan to the subcarbo- 
nlferouB, the summit is found well preserved in most genera. 
Besides details of obsevations some gcneralisaLioiia are added 
“ Closely related as the recent cnnoids are to their palaeozoic 
ancestors in some points, the solid vault of the latter cannot m 
the remotest degree be homologised with the soft peristome of the 
former." Many facts tend to prove that the paloeozolc cnnoids 
embracing therein all true crinoids In which the actinal side Is 
closed, represent the young stage of growth of living types. 
They form a distinct group m crinoids, and it la prepos^ to call 
Iheie paleocrmoidecc. 

Ihroh Draper advocates the usM^f the cy^ders of zl^conia (or the 
oxyhydrogen light in such cases as the employinAt of tbo mioro- 
scope to throw objects on a screen for lecture demonsl^ons, A 
high brilliancy with the least variability in the light, suMi fixity of 
itr position in the oplical axis of the apparatus, tit neednd for 


success. Prof. Draper gives his reasons for believing that the 
oxy- zirconium light fulfiM all requirements better than any other 
known light “It has the intrinsic brilliancy, the invariable 
brilliancy, the fixity of position In the optical axis of the appa- 
ratus, and It does not volatilise under the heit employed. The 
conden&ing lenses remain free from deposit, and after the light 
IS once adjusted the experimenter can cany on his demonstra- 
tions without the distraction of hii attention that attends the use 
of the other lighta" He gives direction for the preparation of 
zirconium oxide, and for the preparation of the cylinders. 

Mrs. M. S. Cheney and Mrs Ellen S Richards, dating from 
the women’s Uboraiory, Massachusetts Institute, describe a new 
and ready meihod for tne estimation^of nickel m pyrrohotites and 
mattes. 

Prof T. D. Dana is publuhing hia conclusions as to the rela- 
tions of Vermont and Berkshire geology, and Ed, S. Dana has 
recently described garnets from the trap of New Haven. 

Mr G. B Grinnell, who has devoted attention to the annelids 
of the Cincinnati group, describes a new genus from the Lower 
Silurian. They have hitherto been inlerred from their trails, and 
the hard chitinous part.s now found do not seem to belong to 
any recognised genus. 

Mr. Joseph Le Conte, cniiciBing Dr. Hermann's paper on 
“The Passage of Luminous Pencils obliquely through Lenses 
and on a Related Property of the CrysLalUne Lens of Human 
points out that the penscopic structure of the lens is 
useless, because periscope perception of the retina is wanting. It 
must be regarded as an erample of a structure which has outlived 
ita usefulness. 

Prof. O. C Marsh (In the Appendix to the September 
number of the American yournal) describes new fossil mammals, 
birds/ reptiles, and fishes, from the Rocky Mountain region. 
Among the mammals are two miocene edcniatcs, the first de- 
tected m the country, and a third species from the lower pliocene. 
The names of the new species are Moropus distans^ Moro^ 
sencXf Moropus flatus j Amynodon (gen.), Tapiravus raruSf Bison 
Jerox. Allomys nitfns^ Graculaims lenitts (a bird the size of a 
duck), Diphsaums fdix^ Crocodtlus sohnv^ Nanosauruj agtlis 
(a dlivoiauT no Urger than a cal), Nanosaurm virtor, Apahdon 
miruSf JBelloMus radians. 

We have already referred to an important exploration of the 
natural history ana ethnology of the West Indies, now in course 
of proiecution by Frederick A. Ober, under the auspices of the 
Smithsonian Institution Some interesting collections of »eci- 
meus have already been received at Washington from Mr. Ober, 
embracing particularly a senes of the birds of the island of 
Dominica, including several species new to science, and others 
of excessive rarity Among the latter is a huge pasTot, one of 
the largest of Us genus. The latent advices from Mr. Ober are 
dated Antigua, August 6. He was tlien about prgcecdmg to St- 
Ivitls, and thence through the chain of English islands to 
Granada, including the Dutch islands of Saba and EustaliUL 
The region to be explored by him extends over six degrees 
of latitude, and will occupy him at least two years. Not 
the lea^t important results of Mr. Obcv's work have been 
the studies made during a long residence among the Canb tnbe 
of Dominica, He has been able to secure numerous photographs 
of this litile-known people, and many illustrations of iheir 
manners and customs, all of which will be hereafter the subject 
of a popular article for some one of our leading journals. 

The Kansas University scientific expedition of 1S77 has found 
a number of a very rare species of beetle of the genus Amhty^ 
chila^ the acquisiUon of which has long been an object by 
collectors of coteoptera. For the purpoiic of aecunng funds to 
defray the expenses of their explorations, the authorities of the 
university ofler specimens for sale at a moderate price. 

A preoiou limestone has been found at Tehachepa, Kern 
County, Cslifomia, ^vAlch is said to be identical with Ihe 
“ giallo uitioo " (ancifent yellow) marble of Italy. The Utter ii 
highly prized by antiquarians, as the location of the qoarry from 
which It was procured has been unknown for sevoil cenhirieo, 
The California stone la described as white ivithtamber-col^nxed 
veins. A speamen baa been presented to the Sl&te GeoMttl 
Society. 

Mr. Edward BlckneQ, a gentlemiii veil known among 
America mlcreBCapbla, died on March 19, at Lynn, Masm- 
chwtts,^ at the m of fof^-seven. Onginklly a resident of 
Sat^ lie l£e o^Hfie corps of workers at the Museum 
of CoDipaiatiTe Zoolegy in Cambridge, with which he wai^ 
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connected until the de&th of Prof, AEUBie. His Bectloni of 
■hells and rocks were of extraordinary beauty, and he wai alio 
■pedally skilled in the preparation of i ijected objects. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE ^ 

Oxford, — The Oxford University CommiBsIoners will sit for 
a fortnight at Oxford, from the 22nd of this month. They will 
occupy rooma at the Clarendon Hotel, the University Ming 
unable to place sufficient accommodation at Ihetr diipoial. It £ 
unde ratoon that evidence will be received during this sitting aa 
to the requirements of the University The Academy sUtea that 
it 1 b rumoured that the Oxford University Com million era propose 
to devote the first year to taking evidence ; they will inen lay 
down pruiclpleo, and, lastly, will receive and adjudicate upon the 
schemes of itie various colleges. 

Camdridce, — M r. 'William James Sell, B A , Scholar of 
Christ’s College, has been appointed joint demonstrator of 
Chemistry m the University in conjunction with Mr. Hicks. 

Mr J. Aiken, of Liverpool, who a few years ago gave a dona- 
tion of I, goo/, to the Association for the Higher Education of 
Women at Cambridge, has signified his intention of placing at the 
disposal of the Association an exhibition of 30/. for two years. 

Manchester. — The Miiion of the Owens College wax opened 
on Tuesday, the and inst., with an introductory addreii by Prof. 
Williamson, F.R.S,, on the present aspect of the ev^tiou 
theory. So far as can yet be judged the attendance of students 
promises to be very go(^ during th^e session. 

Ireland — The thirteenth annual meeting of the Convocation 
of the Queen's UnivenUy In Ireland was held on October 5 in 
Dublin Castle, under the presidency of Sir Domimc Corngan, 
Vice-Chancellor. The annual report referred to the great necessily 
that now waa monifealed for the supply of central boildings for 
the University in the Insh metropolis The report was unani- 
mously adopted, and it was urged by the speakers that a repre- 
sentation should be made to ibe Government for t grant m aid 
of the erection of neoesoary buildings A motion in favour of the 
admU slon of women as medical Btudenta 4o the ooUegea of the 
University was lost. 

GLASCOw.^It Is stated that Dr, Cleland, of Galway, has been 
appointed to the Choir of Anatomy in Glasgow Oniversicy, 
recently vacated by Dr. Allen Ttomson. 

Mr. A. Orr Ewing, M,F. for Dumbartonshire, has announced 
his attention of founding, in connection with the Glasgow Uni- 
venlty, four buraariei'of 25/. per annum each, tenable for four 
years. Mr. Orr Ewing expressly declares this to be on eiperi- 
nient to test the working and results of the bursary system b^re 
resolving upon a permanent endowment. To thii end be has 
deaded to place the sum of 1,600/., payable in seven annual 
instalments, at ihe disposal of the Senatus. 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, October i. — M. Pciigot In the chair 
^The following papers were read .—On the order of appearance 
of the first veascia in the shoots of Lyaimachia and of Rata, by 
M Tr^cul — Reply to M. Angot's last note cn the system of 
winds in the region of the Algerian chotta, by M. Roudaire — 
Boric add; methods of investigation ; origin and mode of foi^ 
mahoD, by M. DleulafaiL aUa, he consLden (Ln oppo- 

sition to some high authoritieB) that the boric acid and accom- 
panying substances in the of Tuscany and in analogous 

bedi, are (with exception of the carbonic add) products exdu- 
fiively sedimentary, tneir mpde of formation being fiiUy explained 
from a itudy of the mother-waters of salt-maruies. It is un- 
necessary to call in any volcanic action. Boric add seems to 
have existed In seas from the earliest ages, and to have been de- 
podted wherever portions of sea got separated under suittble con- 
didoni. Thu occurred on an immense scale at two epochs widely 
apart, viz., in the tiiaa, and at a certain horizon or the lerikry 
fom^OB. It loin the last mother-waten of salt-marshes that bode 
add'la concentrated. — Empltmentofpyiltoaseariharor tnatmant 
of phylloxerlsed vIdcs, by M. Diifrciiioy.^lntqgn]s of obUqu 
derralopos of snv order, by Abbd Aouat, — Diaoovery of oxygen 
In the aon, ana new theory of the lolar spectniin, by Prof. 
Draper.— *Not« on the msgnetuation of tnba of steel, by If . 
GiinlD. If a neutral ovllutical bar of steel, at oidhiarT tem- 


pentiln be introduced Into a magnetised tuku of steel end with- 
drawn niter a few seconds^ it will be found weakly magnetised in 
the same senae aa Ihe tube. But if, after insertloii, the system 
be bested with a lamp to about 300 deg , ailowed to cool, end 
the core then drawn from the tube, the tube wQl be found to 
have lost a large part of Its original magnetbm, and the core to 
have taken an Inverse magnetism. — On the exact measurement 
of the heat of solution of sulphuric acid in water, by M. Croulle- 
bois. The hitherto divergent results are attributed to a fact 
observed by M KirchhofT, viz., that the thermal effect is inti- 
mately connected vrith the tension of aqueous vapouis emitted by 
the solution, and consequently with the temperaluru Taking 
this into account the author gives a table of calories corre- 
sponding to different temperatures from 10” to 24**. — Continua- 
tion of researches on the effects of electric cuireiits of high 
tension, and their analogies to natumi phenomena, by M, Plants 
This relstea to effects hod on placing the positive electrode of a 
battery of 800 secondary couples id distUled water, and bringing 
the negative platinum wire near the surface, a column of water 
having been inserted in the circuit to obviate fusion. A small 
globe of 6re appears, taking an ovoid form when the electrode 
is raised a little, while a number of blue lummoos points lU concen- 
tric circles are seen at the surface of the water, Raya presently 
stilt from the centre and join the points ; they go into gyration 
in one direction or the other, and describe spirals ; sometimes 
they disappear on one side. Lastly, with increased velocity ot 
gyration, ul vanish, and only the blue concentric rinn are left. 
The expciiment brara on the formstion of globuar light- 
ning. — Mme new researches on the metal davyum, by M. 
Kern. New researches on the density confirm the former. 
From preliminary expeilmenta the equivalent U shown to 
be greater than 100, and probably near 150*15^— New 
modes of formation of oxide of ethylene, by M. Greene ^ 
Note on the wirc>drawiDg of plitinum, by M, Goiffe. He has 
got stronger fine wire by excluding atmospheric dust more com- 
pletely. — On the fecundation of ecnmoderiDi (continued), by hf 
Eol. — Metamorphoses of canthorides (Canlkarit vcsicatoria), by 
M. LlchtCBaleln.— -On the mutual intagonuam of atropine and 
muscarine, by M. Frevost. He asserts (contrary to some) that 
large doses of muscarine will produce toxical effects in animals 
previously atropuMsed. — Trajectory of the bolide of June 14, 
1877, by M. Gruey. — Meteorological observations In a balloon, 
by MM. Tiassndier. They found a layer of air 400 m. thick, 
at a height of 400 m., movmg pretty rapidly between two other 
layers dmost motionless ; a rare phenomenon — On a halo 
observed at Brest on August 31, 1877, by M. Solids —Reflec- 
tions on the meteorologiw works if M. Braolt, by M, Bnjs- 
Ballot 
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SCIENTIFIC WORTHIES 

XI.— Sir Joseph Dalton Hooker 

S IR JOSEPH DALTON HOOKER,- Director of the 
Royal Gardens, Kew, and President of the Royal 
Society — the second and only surviving son of the late 
Sir William Jackson Hooker, who first made the name 
illustrious in botany — was born at Halcsworth, in Suffolk, 
on June 30, 1817. He was educated at the University of 
Glasgow, where the father was Regius Professor of 
Botany from 1820 to 1840, and where the son took 
the degree of M.D. in 1839 He has since been affiliated 
to the great English Universities, receiving in the same 
year the honorary degrees of D.C.L. at Oxford, and of 
LL.D. at Cambridge, and subsequently that of LL D. at 
his own University of Glasgow Immediately on com- 
pleting his medical studies, namely in 1839, he was com- 
missioned Assistant-Surgeon in the Royal Navy, and 
appointed botanist of the antarctic voyage of exploration 
by the Erebus and Terror^ under the command of Cap- 
tain, afterwards Sir James Clark Ross. This celebrated 
expedition, leaving England in the autumn of 1839, and 
touching at Madeira, Tcncriffe, Cape Verde Islands, St. 
Helena, and the Cape of Good Hope, entered, in the 
spring of 1840, upon Its special work of antarctic explora- 
tion, which, including visits to Kerguelen Island, New 
Zealand, Australia, Fuegia, and the halkland Islands, 
occupied the ensuing three years, years of severe labour 
and much hardship, but of opportunities such as probably 
never before fell to the lot of a young naturalist, or were 
ever turned to better account. 

The botanical fruits of this expedition are mainly 
garnered in the " Flora Antarctica," the “ Flora Nov® 
Zelaiidi2E,"and the Flora Tasmanlca," six quarto volumes, 
the last of which appeared in the year 1860. These 
do not contain mere reports of explorations, with descrip- 
tions of whatever was novel or of peculiar interest, but 
are systematically elaborated and complete floras, in 
which all that had been gathered from every source is in- 
corporated. The excellent analyses of the plants, and in 
particular those of the cryptogams, are for the most part 
from the author^s own drawings, many of them made 
during the progress of the voyage. 

During the preparation of the first of this senes of 
Aciras, Sir J. D. (then Dr.) Hooker, being then attached 
to the Geological Survey of Great Bntain, brought out 
several important papers upon points in fossil botany. 
They need not be here particularly enumerated, but they 
attracted much attention, and evinced remarkable aptitude 
for dealing with a difficult class of questions. 

In the interval between the publication of the second 
volume of the “Flora Antarctica/* in 1847, and the first 
volume of the “Flora Nov® Zcalandiac,” in 1853, Sir 
J- D. Hooker, aided by Government, but mainly on his 
private resources, accomplished his botanical mission to 
India. A general account of this undertaking is given in 
hia “Himalayan Journals; or, Notes of a ^aturalist in 

■ since Ihetc lines were wntlen her Majesty has Bigntlied her appreLiailon 
DC Dr Hooker ■ larvicei, espeaially Lhasa In relaiion to the Indian Empire 
^ coaremiw upon him Ihe honour of Knij^ht Commander ol Ihe Siar of 
Indte.— A. G. 

Vou ifvj.— No. 417 


Bengal, the Sikkim and Nepal Himalayas, the Khasia 
Mountains,’' &c., in two volumes, 6vo., 1854. 

His journey occupied three and a half years, and was 
not without hardship and adventure. After spending two 
seasons in exploring geographically and botanically the 
lofdest Himalayan mountains and valleys, unaccompanied 
by any European, he was, when on the Tibetan frontier, 
joined by his friend, Dr. Campbell, the political agent 
resident in a neighbouring British province , this led to 
the capture of both by the Rajah of Sikkim, and they 
were imprisoned for some weeks, during which time they 
were treated with great indignity and their lives were 
threatened. During his journey in Sikkim he made a 
survey of the whole country and the bordering districts of 
Nepal, from the plains of India to Tibet ; this was pub- 
bshed by the Trigonometrical Survey Office of Calcutta, 
and is still the standard map of the country. It is a 
curious fact that though nearly thirty years have elapsed 
since Sir J. D. Hooker was in the country, many of the 
trans-Himalayan passes which he then discovered and 
measured have not since been visited by any other 
traveller, 

Of the scientific results, the first fruits were given to the 
world in various papers communicated to the Asiatic So- 
ciety of Bengal ; these were followed by the “ Rhododen- 
drons of the Sikkim Himalayas," a folio, with splendid 
illustrations from the author’s own pencil ; and in a volume 
of the “ Flora Indica," by himself and his friend and 
schoolmate, Dr. Thomas Thomson, A senes of papfers 
upon certain groups, or discussing special points, followed 
later ; and at length the systematic elaboration of Indian 
botany has been hopefully renewed, and the “ Flora ol 
British India,” upon the model of the “British Colonial 
Floras," has reached the second volume. Although 
“ assisted by other botanists/* some of the ablest of these 
died before their contributions were completed, and a 
large part of the labour and responsibility has devolved 
upon Sir J. D. Hooker. 

In 1869 Sir J. D. Hooker held the presidency of the 
British Association at Norwich. In his address he advo- 
cated the recognition of the Darwinian hypothesis as the 
best means of advancing the study of the natural sciences, 
and dwelt at length on the subject of provincial museums, 
showing by what means they can be rendered both in- 
structive to the general public and be adapted to the 
needs of scientific men. 

On an earlier occasion, at the meeting of the Associa- 
tion at Nottingham in 1866, he was selected to give one 
of the two public lectures that form port of the programme 
at these annual meetings. Choosing Insular Floras ** 
for his subject he gave the results of his own wide per- 
sonal experience in a discourse which attracted much 
attention on account of the soundness of the views he 
advocated and t£c originality of the illustrations by which 
he supported them. 

Of special memoirs, such as lest a botanist's capabili- 
ties, four of Sir J. D. Hooker^s are particularly notewoithy. 
These are, in the order of publication ; first, the essay 
“On the Structure and Affinities of Balanophoreae," a 
peculiar and puzzhng group of pbsnogamous root-para- 
sitcs'i here for the first time well investigated up6n suM- 
cient material, admirably illustrated, and their affinities 
acutely discerned. The second is a shorter paper “ On 



538 


NATURE 


[Oc/. as, 187' 


the Origin and Development of the Pitchers of Nepenthes,” 
prefacing an account, with striking illustrations, of some 
new Bornean species, and bringing out the codcIu- 
Sion that the pitches is a modihcation of a gland at the ' 
apex of the midrib of a leaf. The functions and mode of 
action of these pitchers became the subject of a later 
investigation and the theme of his address to the Sec* 
tion of Zoology and Botany, over which he presided, 
at the meeting of the British Association at Belfast, in 
1874. This forms one of the earlier contributions to our 
new knowledge of carnivorous plants. Thirdly, the 
“ Outlines of the Distribution of Arctic Plants/' cognate 
with which is the elaborate ** Introductory Essay to the 
Flora Tasmanica/' published earlier in the same year, 
1860. These two papers embody the results of long and 
uide study of the geographical distribution, systematic 
association, and various degrees of relationship of exist- 
ing species, m regard to their probable history and origin. 
Having been prepared before Mr. Darwin's Origin of 
Species” appeared, they are among the earhest and most 
notable contributions to this part of our science. They 
are endeavours to test the practical value in systematic 
botany of now familiar theoretical considerations or 
hypotheses, the Influence of which was felt and the im- 
portance dimly divined, in advance of their full deve- 
lopment by Mr. Darwin. Fourthly, a rare opportunity 
was well improved when that most extraordinary of plants, 
Welwitschia mirabihs^ of Western Tropical Africa, was 
placed m Sir J. D. Hooker's hands for study. Later inves- 
UgkUons of completer materials may have since cleared 
up points which were left doubtful, and may have 
definitely answered questions which were placed on the 
way to settlement by being suggestively raised. Still the 
splendid memoir on ** Wclwitschia, a New Genus of 
Gnetacex,” stands unrivalled among botanical monographs 
of the kind for perfection of illustration, elucidation of 
structure, and insight into affinities. 

Turning next to labours which came in great part by 
inheritance, we need only refer to the thirteen volumes of 
the Botanical Magazine which follow the thirty -seven 
edited by Sir William Hooker, and to the two volumes in 
continuation of the less popular, but botanically im- 
portant, "leones Flantarum.” Then, after the exhaustion 
of Sir William Hooker’s "British Flora” in its eighth edi- 
tion, Sir J. D. Hooker replaced it by his own compendious 
"Student's Flora of the British Islands, 1870,” which is 
now passing to a revised edition. Those who have made 
the attempt well know how the conscientious preparation 
of such a work tasks the best powers of a botanist Upon 
the presentation, in an English dress, of Le Maout and 
Decaisne’s " Traitd G^ndrai de Botaoique," in a trans- 
lation by the late Mrs. Hooker, the orders were re-ar- 
ranged and annotated by Sir J. D. Hooker, and a chapter 
on the principles of classification and a synopsis of natural 
groups added. Then, least in size, but not in usefulness 
nor in difficulty of execution, comes the "Pnmer of 
Botany,” for the use of young beginners. As far as pos- 
sible, elementary treatises should be written by masters 
in science, and Sir J. D, Hooker has contributed his fair 
skate. 

We come, at len^, to the Genera PUntarum ad 
evarnplaria imprimis in Herbariis Kevrensibus iervati| 
d^iU.^ In this, on^ of the moit arduous ^and, as we 


judge, most important botanical works of our time, Str J. . 
Hooker is associated with the veteran Bentham, who h. 
the enviable advantage of being able to devote all b 
time to botanical investigation, undistracted by profe 
sorial or administrative cares, and who brings to the woi 
the largest experience, the surest judgment, and the mos 
indomitable industry^ gifts and acComplishhients rarel) 
thus associated. As two of the three compact vqlume*. 
of the " Genera Plantarum" are already published, and 
the third is in progress, let us hope that we may all 
ere long see and rejoice together over the completion of 
a work which marks an epoch in systematic botany. 
Compilations and digests we may have, as we have had , 
and supplements and new editions of the present work may 
naturally and easily be provided ; but, as its only real 
predecessors are the "Genera Plantarum” of LinnEcus 
(1737-64) and of Jussieu (1789) — to which we may add 
that of Endlicher (1836 '40) the latter a wonderful monu- 
ment of literary labour and bibliographical ability, directed 
by a fair amount of botanical knowledge— so we may 
expect that a long generation will pass before an under- 
taking like the present wiUbe again attempted and carried 
through. 

If this cursory reference to the publications of one who 
13 still, as we fondly hope, only in mid-caieer, were ex- 
tended into details and specifications, it would still be far 
from giving a full idea of the extent and value of Sir J. 
D. Hooker's scientific services. While his colleague, to 
whom reference has been made, supplies a notable in- 
stance of what may be accomplished by one who (without 
declining a reasonable share of public duty) has been 
mainly free from engrossing administrative cares, the life 
of Sir J. D Hooker, like that of his father, has fallen in 
the common lot of scientffic men Or rather, in both the 
Hookers, unusual gifts and energies have entailed more 
than ordinary cares and responsibilities. To develop 
I and to sustain and extend such noble and invaluable 
establishments as those at Kew Gardens was a duty not 
to be declined, however engrossing. It has been per- 
formed in such wise as to win, along with national ap- 
plause, the gratitude of the scientific world. Throughout 
his travels and voyages his energies were directed by his 
father to the advancement of Kew as a centre of scientific 
botany, and as a means of transmitting to all parts of the 
world plants useful to mankind. In 1855 he was ap- 
pointed Assistant-Director, and since the death of hla 
venerated father, in 1865, the burden of maintainiog the 
Gardens at the high condition they had attained through 
the father's exertions has fallen on the son. ,,, 

Botanists all over the world count this devotion to 
Kew Gardens high among Sir J, D. Hooker's scientific 
services. They admired and cheered the courageous and 
indomitable spirit with which he resisted and thwa^ied 
the attempt of a whilom official guardian to lower the cha- 
racter and dimmish the scientific valup of this moat useful 
establishment. They rejoice, likewise, to see the presi- 
dential chair at the Royal Society occupied for the second 
time by a botanist and explorer. They concede para- 
mount claims of public duty, yet not without a ahade o 
jealousy and regret ; for administration ts time-consumlDg 
and endless, while Hookers and their like an Sew, i^iul 
botanical work on every side Is pressing. 

A critics! esppsitipn and estimate of Jlho woritwbacb Sir 




K>ct. 25. 1877] 


NATURE 


539 


D. Hooker has already accomplished, and by which his 
igh scientific position has been earned, must needs be 
ither too technical or too long for a sketch like this. 

- foreover, the Atlantic is no longer what it once was, when 
judgment wafted across It either way was invested with 
lOmewhat of the character of the verdict of posterity. And 
ihe close relations for forty years of the present writer 
with the HookerSj father and son, disqualify him for the 
office of judge. Let that duty devolve upon our suc- 
cessors. 

The knowledge and experience of most of our eminent 
botanists have been gained, and their work mainly done, 
in the herbanum and botanic garden. No living botanist 
that we know of has shared Sir J. D.Hooker’s opportunities 
of studying in place the living vegetation of so many parts 
of the world ; these include, besides those already men- 
tioned as places visited during his Antarctic voyage, the 
southern shores of Europe, North Africa, Palestine, and 
India to the Chinese borders. When we have welcomed 
him to New England, as we hope to do before these lines 
are in print, and when he has traversed our continent 
from the Atlantic to the Pacific, it may confidently be 
affirmed that he has seen far more ) 9 ordj>f; than ever fell to 
the lot of any other of his craft. 

Sir j. D. Hooker was elected President of the Royal 
Society in 1873, an office which he slill holds. 

May, 1877 Asa Gray 


NOTES ON THE BOTANY OF THE ROCKY 
MOUNTAINS 

[The contemplated visit to the United States of America 
alluded to in the preceding article has now been accom- 
plished, and Sir Joseph Hooker has favoured us with the 
notes of his journey following ] 

I N company with Dr. Asa Gray, Professor of Botany of 
Harvard University, Cambridge, U.S., I availed myself 
of an oft-repeated invitation to us both from Dr. Hayden, 
the distinguished chief of the Topographical and Geo- 
logical Survey of the United States Territories, to jom 
the Survey in Colorado and Utah ; this we did with the 
view of instituting a comparison between the floras of 
these central and elevated territories and those of other 
parts of the continent, and thus obtaining some insight 
into the origin and distribution of the North American 
flora. In order to comprehend the importance of Colo- 
Irado and Utah as the basis for such investigations, I 
should state that they occupy a very central position in 
ihe continent, and include a section of the Rocky Moun- 
tains about 300 miles long and aboi^ as broad, namely, 
from N, lab 37° to 41°, and from W. long. 105' to 112°. 

The mountain region thus limited consists of exten- 
sive and oAcn level floored valleys, sometimes many miles 
tttoad, and elevated 44O00 to 5,000 feet above the sea, 
leaUed ‘‘ parks ^ in local topography, which are interposed 
'between Innumerable rocky mountain ridges of very 
various geological age and formation, which often reach 
19,000 feet, and sometimes 149OO0 feet elevation, the 
Im^muid being under I4,5<^ 

Those of the so-coll^ parja which are watered by 
t&vm that flow to the east are continuous with the 

S ahiei that lie along the eastern flanks of ih 0 Rocky 
obtains i those watered by rivers that flov to the west 


are continuous with the so-called desert or salt regions 
that he along the western flanks of the range ; but the 
divides between the head waters of the streams that flow 
either way are often low, and ihe botanical features of the 
cast and west may hence meet and mix in one park. 

Such a section of the Rocky Mountains must hence 
contain representatives of three very distinct American 
floras, each characteristic of immense areas of the con- 
tinent There are two temperate and two cold or mountain 
floras, VIZ. (i) a prairie flora derived from the eastward ; 
(2) a so called desert and saline flora derived from ihe 
west ; (3) a sub-alpine ; and (4) an alpine flora , the two 
latter of widely different ongin, and in one sense proper 
to the Rocky Mountain ranges, 

The principal American regions with which the com- 
parison will have first to be instituted are four. Two of 
these are in a broad sense humid ; one, that of the 
Atlantic coast, and which extends thence west to the 
Mississippi river, including the forested shores of that 
river's western affluents ; the other that of the Pacific 
side, from the Sierra Nevada to the western ocean ‘ and 
two inland, that of the northern part of the continent 
extending to the Polar regions, and that of the southern 
part extending through New Mexico to the Cordillera 
of Mexico proper. 

The first and second (Atlantic plus Mississippi and the 
Pacific) regions arc traversed by meridional chains of 
mouDtains approximately parallel to the Rocky Moun- 
tains , namely, on the Atlantic side by the various systems 
often included under the general term Appalachian, which 
^xtend from Maine to Georgia, and on the Pacific side by 
the Sierra Nevada, which bounds California on the east. 
The ihird and fourth of the tegions present a continuation 
of the Rocky Mointaina of Colorado and Utah, flanked 
for a certain distance by an eastern prairie flora extend- 
ing from the British possessions to Texas, and a western 
desert or saline flora, extending from the Snake River to 
Arizona and Mexico. Thus the Colorado and Utah 
floras might be expected to contain representatives of all 
the various vegetations of North America except the small 
tropical region of Florida, which is confined to the 
extreme south-east of the Continent. 

The most singular botanical feature of North America 
LS unquestionably the marked contrast between its two 
humid floras, namely, those of the Atlantic plus Missis- 
sippi, and the Pacific one ; this has been ably illustrated 
and discussed by Dr. Gray in various communications to 
the American Academy of Sciences, and elsewhere, and 
he has further largely traced the peculiarities of each to 
their source, thus laying the foundations for all future 
researches into the botanical geography of North 
America ; but the relations of the dry mtcrmediale re- 
gion either to these or to the florRa of other countries 
had not been similarly treated, and this we hope that we 
have now materials for discussing. 

Our course and direction in America was directly 
westward to Colorado, where we followed the eastern 
flanks of the Rocky Mountains for about 300 miles, that 
is from Denver in the north, to near the borders of New 
Mexico, ascending the highest northern and southern 
peaks, and visiting several Intermediate parhtaod valleys, 
water^ ty tributaries of the Arkansas, Platt^ Colorado, 
and Rio Grande. fro^L we proceeded north 
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to Cheyenne in Wyoming, and thence wcstwjird by ihe 
Central Pacific Railway, aerpsa the range to Ogden, and 
the Great Salt Lake in Utah, which lies on the base of 
the Wahsatch Mountains, themselves the western escarp- 
ment of the Rocky Mountains proper in that latitude. 
After ascending these we proceeded westward by lail 
through Utah, to Nevada, thus crossing the great dry 
region that intervenes between the Rocky Mountains and 
the Sierra Nevada, which is variously known as the Desert, 
Salt, or Sink region of North America, in accordance 
with the prevailing features of its several parts It is 
elevated 3,000 to 4,000 feet, and traversed by numerous 
short meridional mountam-ndges, often leacliing 8, 000 
feet, and rarely 10,000 feet elevation , unlike the Rocky 
Mountains or over the Sierra Nevada, these present no 
forest-clad slopes, or even a suh-Alpine flora 

From Reno, at the western base of the Sierra Nevada, 
we proceeded south by Carson City, flanking the Sitira 
for some sixty miles to Silver Mountain, when wc struck 
westwards, ascending the Sierra, which was crossed 
obliquely into the Pacific slope. Theic we visited three 
groves of the 'Big Trees' {Sa^Jioia gi^antca) at the 
headwaters of Stanislaus and Tuolome Rivers, and 
the singular Yosemilc Valley, whence we descended 
into the great valley of California, and made for San 
Francisco. 

From the latter place we made excursions first to the 
old Spanish settlement of Monterey, which is classical 
ground for the botanist, as being the scene ol^ Menzics' 
labours during the voyage of our countryman, Capt. Van- 
couver, in 1798 (whose surveys aie held in the highest 
estimation by Prof, Davidson and the officers of the Coaft 
Survey of the United States), whom he accompanied as 
botanist* Then we went northwards along the co^st 
range to Russian River to visit the forests of Re^i-wood 
{Stquoia sempirvirens)^ the only living congener of the Big 
Trees, and almost their rival in bulk and stature Then 
to Sacramento, and up the valley of that name for 150 
miles to Mount Shasta, a noble foresl-ckid volcanic cone 
about 14,400 feet in elevation Returning thence to 
Sacramento wc took the Union Pacific Railway east- 
wards, and from the highest station visited Mount Stan- 
ford, on the crest of the Sierra Nevada, and L-ake Talio, 
which occupies a basin in the mountains at about 7,000 
feet elevation, and with which wc finished our western 
journeymgs. 

In California the Conifera^ were a principal study, 
with a view of unravelling their tangled synonymy and 
tracing the variations and distribution of these ill-under- 
stood trees, which attain their maximum development in 
number of species and in stature on the Pacific slope of 
the American continent. 

The net result of our joint investigation and of Dr. 
Gray's previous intimate knowledge of the elements of 
the American flora is, that the vegetation of the middle 
latitudes of the continent resblves itself into three prin- 
cipal meridional floras, hicotnparably more diverse than 
those presented by any similar meridians in the old 
world, being, in fact, as far as the trees, shrubs, and 
many genera of herbaceous plants ate concerned, abso- 
lutely distinct. These are the two humid aild ihe^ dry 
intermediate regions abovu indicated. 
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Each of these, again, is subdivisible into three, a 
follows — 

1 The Atlantic slope plus Mississippi region, sub 
(a) an AtUntic, (^) a Mississippi valley, anr 
(y) an interposed mountain region with a temperate an( 
sub-alpinc flora 

2. The Pacific slope, subdivisible into (a) a very 
humid cool forest-clad coast range \ (/ 3 ) the great hot, 
duer Californian valley formed by the San Juan river flow- 
ing to the north, and the Sacramento river flowing to the 
south, both into the Bay of San Francisco ; and (y) the 
Sierra Nevada flora, temperate, sub- alpine, and alpine. 

3. The Rocky Mountain region (in Us widest sense 
extending from the Mississippi beyond its forest region to 
the Sierra Nevada), subdivisible into (u) a prairie flora ; 
(/y) a desert or saline flora.; (y) a Rocky Mountain proper 
flora, temperate, sub-alpine, hUd alpine. 

As above staled, the difference between the floras of 
the first and second of these regions, is specifically, and 
to a great extent gencrically absolute ; not a pine or 
oak, maple, elm, plane, or birch of Eastern America 
extends to Western, and genera of thirty to fifty species 
arc confined to each. The Rocky Mountain region 
ag.iin, though abundantly distinct from both, has a few 
elements of the eastern region and still more of the 
western. 

Many interesting facts connected wiih the origin and 
distribution of American plants and the introduction of 
various types into the three regions, presented them- 
selves to our observation or our minds during our 
wanderings ; many of these are suggestive of comparative 
study with the admirable results of Heer's and Les- 
quereux’s investigations into the pliocene and miocene 
plants of the north temperate and frigid zones, and which 
had already engaged Dr. Gray’s attention, as may be 
found in his various publications No less interesting 
arc the traces of the influence of a glacial and a warmer 
pciiod in directing the course of migration of Arctic 
forms southward, and Mexican forms northward in the 
continent, and of the effects of the great body of water 
that occupied the whole saline region during (as it would 
appear) a glacial period. 

Lastly, curious information was obtained respecting the 
ages of not only the big trees of California, but of equally 
aged pines and junipers, which are proofs of that 
duration of existing conditions of climate for which 
evidence has hitherto been sought rather amongst foasU 
thun amongst livmg organisms, 

I need hardly add that the part I played in the above 
sketched journey was wholly subordinate to Dr, Gray's, 
who had previously visited both the Rocky Mountains 
and California, though not with the same objecL But 
for his unflinching determination that nothing should 
escape my notice which his knowledge and observant 
powers could supply, and Dr. Hayden's active co-operation, 
my own labours would have been of little avail 

Moreover, throughout the expedition we experienced 
great hospitality, and enjoyed unusual facilities, not only 
from the staff of the Geological Survey, but from the 
railway authorities, who franked us across the contiaent| 
6n all the branch lines Which we traversed. 

" J, D. Hooker 
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SHARPE’S CATALOGUE OF BIRDS 

Catalogue of the Birds in the British Vol I , 

Catalogue of the Accipitres, or Diurnal 
By R Bowdler Sharpe. 1874— Vol. II., Catalogue of 
the Strigea, or Nocturnal Buds of Prey By the same 
Author. 1875 — Vol. III., Catalogue of ihe Passeri- 
formes, or Perching Birds. By (he same Author. 
1877. (London Printed by order of the Trustees.) 

T F the visitor to the British Museum will pause at the 
foot of the staircase leading up to the Paleontological 
Gallery and look carefully into the obscurity m the right- 
hand corner he will perceive a door with a brass plate on 
one side of it. On entering this door and descending 
(with care) a flight of darkpoed steps, he will find 
himself in the cellar, whiiirfiki s for many years consti- 
tuted the worksh^ of our jiational zoologists. Two 
small studies partitioned off tolhe left are assigned to the 
keeper of the department and hi^ first assistant. The 
remaining naturalists are herded together in one a{iart- 
ment commonly called the “ Insect-room/’ along with 
artists, messengers, and servants Into this room 13 
shown everybody who has business in the Zoological 
Department of the British Museum, whether he comes as 
a student to examine the collections, or as a tradesman 
to settle an account. Amid the perpetual interruptions 
thu 3 caused, our national zoologist has to pursue his 
work. Some of the specimens are here, some in the 
galleries overhead, and some arc stored away m cellars 
at a still lower depth than that in which he sits at work. 
The library attached to the department contains meiely 
some of the most obvious books of reference, all others 
have to be obtained on loan from the great national 
depository of books in the centre of the building. No 
lights are allowed, and when the fogs of winter set in, the 
obscurity is such that it is difficult to see any object 
requiring minute examination. 

Under these circumstances, which we trust to see 
materially altered when the zoological collections are 
removed to their new home in South Kensington, it is 
more than creditable to our zoologists that they should 
have turned out the large amount of scientific work that 
has issued from their department of the British Museum 
during the past thirty years. The zoological catalogues of 
the British Museum are well-known to every worker in 
natural history ; they are not mere catalogues, but in 
many cases able and exhaustive monographs of the 
groups of which they treat. Projected and commenced 
by the late Dr, Giay they have been energetically 
carried on under the rule of the present head of the 
zoological department. Dr. Gunther is, moreover, him- 
self the author of one of the most important of the series 
' 4 he Catalogue of Fishes, completed in 1870, in eight 
volumes, which is now the standard work of ref^erence in 
icLhyology. 

Hardly less important as regards the sister science of 
Ornithology, if brought to so successful a conclusion, will 
be the " Catalogue of Birds,” of which three volumes are 
now before us. With youth and energy on his side Mr, 
Shaipe may look forward to do much, but it must be 
confessed that if he intends to handle the whole subject 
himself he has an arduous task before him, The^umbef 
of recognised species of the class Aves cannot now be 


reckoned at less than from ten to twelve thousand. There 
are many more workers in ornithology than in icthyology, 
the literature is still more widely scattered in different ma- 
gazines and periodicals, and the collections to be con- 
sulted, both public and private, are much more numerous. 
There is also no generally recognised system of classi- 
fication to follow — such as that of the illustrious Johannes 
Muller — our great master in the classification of fishes. 
All this makes the work of a general descriptive catalogue 
of birds one of almost herculean labour, which only length 
of time and great devotion to the subject can hope to 
accomplish ^ ^ 

Let us now see what progress Mr. Sharpe has already 
made towards the completion of the task. In 1S74 he 
issued the first volume of the catalogue containing the 
Accipitres, or diurnal birds of prey ; in 1875 the second, 
in which the Striges, or nocturnal birds of prey, were 
treated of. We have now the third volume before us, in 
which the great order usually called “ Passeres,” but here 
denominated " Passeriformes,” is commenced. 

Taking this as an average volume, we find about 350 
species comprised in it Unless, therefore, the present 
rate of progress is materially accelerated, it docs not 
require much calculation to show that forty or fifty years 
must elapse before a single worker can complete the task. 
Even if the volumes were henceforth published annually, 
and 500 species on the average comprised in each volume, 
upwards of twenty years would be necessary to bring the 
work to a conclusion, and looking to the present rapid 
advances being made in. our knowledge of birds, the older 
volumes would be out of date long before the last were 
ready for publication. But if the present style of work is 
adhered to, it would seem that our last supposition is one 
that IS hardly likely to be accomplished. 

The question remains, whether any alterations can be 
suggested that will reduce the task to one of more 
reasonable proportions It must be recollected that Mr. 
Sharpe's Catalogue ” is not merely a catalogue of 
specimens in the National Museum, but approaches in 
several respects more nearly to a monographic essay on 
each group treated of. Taking, for example, the present 
volume, which contains the ColiomorphtO, or Crow-like 
Passeres, we find, on page 4, a synopsis ” oL- the five 
families into which the Coliomorphre are divided, next a 
definition of the two sub-families of the Corvida:, the first 
of these families. Then follows a “ key ” to the thirty-nine 
genera of Corvidje ; these genera are taken in order, and 
a “ key ” to the species is placed at the head of each genus 
Under the head of each species the synonymy 13 very fully 
given ; then a lengthened description of each species in 
Its various plumages, a general account of its ” habitat,” 
and finally a list of specimens of it in the British Museum, 
With a notice of the locality and mode of origin of each 
specimen. To prepare all this it is manifest that an 
elaborate study of each group must be undertaken, and 
such a study cannot be executed without much time and 
attention. The result will be that we shall have, when 
the task is brought to a conclusion, a general work, which 
must become J the standard book of reference for all 
naturalists who are engaged on the class of birds. 

While the plan of work pursued by Mr. Sharpe has our 
full approbation as a whole, there are several points of 
detail m which we think unprovements might be made. 



542 NATURE [Oci. 25, 1877 


The descriptions of the species are, especially in the first 
volume, by far too long. Short diagnoses would be of 
much greater assistance to naturalists using the work for 
the determination of species. It may be said, no doubt, 
that such diagnoses are given in the tabular keys of the 
species under the head of each genus. This is true to a 
certain e?ftent ; at the same time these keys only refer to 
ofie point of difference between allied species, and if a 
student misses the particular key selected by Mr. Sharpe 
he will find it very difhcult to open the lock. If instead 
of the lengthened description, a short diagnosis were 
gfVen and remarks on the points of difference between 
the species in question and its nearest allies were 
appended, the result would be at least of equal, if not of 
greater value, to the working ornithologist, and at the 
same time the work would be materially shortened^ 
Nothing serves so clearly to explain the character of an 
unknown object as reference to an object well known and 
a specification of the points of difference. Such parti- 
culars, now universally added by naturalists to their 
characters of species, are rarely to be found in Mr. 
Sharpens catalogue. 

One other point we will mention — that we trust Mr 
Sharpe will consider seriously in the preparation of future 
volumes. The golden rule of priority and the canons of 
the StTicklandian Code of Nomenclature are now gene- 
rally accepted by all zoologists. But like many other 
things that are excellent, “ priority may be pushed to a 
ridiculous extent, and some wnters seem determined to 
disgust people with it if they can The chief object of 
the rule of pnonty is the attainment of a uniform nomen- 
clature. Unless, therefore, there is a stringent necessity 
in obedience to its rule to alter a generally-recognised 
name, it is only defeating the object in view to propose 
such a change. But we regret to observe that Mr. 
Sharpe not unfrequently strains the laws of priority in 
order to alter well-known and universally adopted titles, 
both of genera and species. For example, Linnaeus 
called the well-known kestrel Faico tinnunculuSy t.e ^ the 
" Bell Falcon." In 1807 the French naturalist, Vieillot, 
made the group of kestrels into a genus, for which 
he proposed to use the name Ttnnunculus — and this 
practice has been generally followed by all ornitho- 
logists who have considered the group of kestrels as 
worthy of generic rank. But Mr. Sharpe now wishes 
to reject the generic name T innun cuius in favour of 
a subsequently-given appellation, upon the ground, we 
suppose, that the species first given in Vieillol's list of 
Tinnunculi is not a true kestrel. This may be the case, 
but it cannot be doubted that when Vieillot founded his 
genus, Tinnunculus, the species most in his eye was the 
Falco tinnunculus^ and that that species should be taken 
as the true type of bis genus.^ Again, a welLknown 
South American bird of prey is universally known as 
Spizaiies omatus. Mr. Sharpe would have it termed 
Spiaaetus mauduyti, solely because, although both the 
names were published in the same work at the same date, 
the latter is given four pages before, the former. We 
cannot believe that even the great authority of the British 1 
Museum will induce naturalists to recognise such grounds | 
for the displacement of familiar names. 

‘ Mr, Sbvpe giTBi, u the name to ba adopled for the Commoa 
CirckH^ A'Mifwnnifa^^PpuaaUr undtr^th* Idea Uu( b u 

edJecUve. 


These, however, are but minor defects in a work that is 
generally well arranged and well executed. Further than 
thia, only to remark that Mr. Sharpe might have 

d(m ^bener to adopt some one general classification m its 
entirety rather than to attempt to amalgamate several 
hardly-to-be-reconciled systems into one of his own. But 
whatever his classification may result in, there can be no 
question of the influence the " Catalogue of Birds ” will 
have on the progress of ornithological science, and we 
heartily wish the author health and strength to terminate 
his labours at an earlier period than that which we have 
assigned to them. 


THE ALPS 

Die Naiurkrafte in Aipen, Oder physikaliscke 

Geographic des Alpengebirges, ypm Dr. Friedrich 
Pfatfj O. Professor in dcr Universitat, Erlangen. 
(Munchen: Oldenbourg, 1877.) 

T his is a thoroughly unsatisfactory book. The title 
IS attractive, and in spite of all that has been 
written about the Alps of late years, a treatise such as 
13 here promised is very much wanted, Such a work if 
taken in hand by a master of physical science capable of 
grasping together the varied phenomena and exhibiting 
vividly their mutual bearings and relations, would be of 
engrossing interest, and could scarcely fail to throw new 
light upon many obscure questions of science. Failing 
this, there is room for a work in which the results of 
recent exploration and scientific observation should be 
carefully coUected, intelligently arranged, and dearly set 
forth. Such a book might not attract many of those who 
have no personal experience of the Alps, but would be 
welcomed ^ by thousands who have keen recollections 
of enjoyment among the great mountains, and would fain 
learn something of the nature and laws of the giant forces 
within whose sphere they have moved. Along with the 
primary, though no way common, qualifications of accu- 
racy and clearness, the wnter of such a work should have 
such a Arm hold.of physical principles as should enable him 
to mark distinctly the limits of the temtory conquered by 
modem science, and distinguish the conclusions which 
are deflnitely established from those that are more or less 
imperfectly proved, or merely to be ranked as conjectural 
explanations. 

In none of these respects docs Prof Pfaff show himself 
competent for the work he has undertaken Except in 
regard to glacier controversies, where his reading is a 
little more extended, he appears very ill acquainted with 
what has been written about the Alps in England, Italy, 
and France during the last quarter of a century; he is 
strangely inaccurate, especially as to names and numbers, 
and often sadly deficient in clearness ; and finally, there 
is a complete want of definiteness in his statements as to 
the more interesting of the disputed questions discussed 
in his work, 

A disproportionate share, more than a third . of the 
volume, Is taken up with what may be called the statistics 
of the Alps— their division into groups, numerical state- 
ments as to the heights of peaks, the dimensions of valleys 
and lakes, the volume of mountain ridges, and various 
otlier orographic elements, some of which do not admit 
of accurate numerical statement, and others are of trivial 
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importance. It is not too much to say that when the 
author is unable to copy from a clear-headed and accurate 
writer, such as von Sonklar, this [part of his work is 
frequently a mere muddle. 

In attempting to subdivide the Alps] into separate 
groups it is possible to apply one or other of two guiding 
principles. You may look either to the configuration of 
the surface and make the deep valleys and low passes 
that occur here and there throughout the chain the boun- 
daries between the different groups, or you may attend ] 
mainly to geological structure, and form groups in each of 
which a central mass of crystalline rock is surrounded by 
a girdle of sedimentary strata, but in so doing must often 
disregard the actual features of the country M Pfaff has 
alternately adopted the geological grouping of htuder and 
the orographic arrangement of von Sonklar, with the 
natural result that the same mountains and valleys are in 
some cases included in two difierent groups while others 
are left utterly unprovided for, there being no one group 
in which they can be placed. For some groups the 
author has attempted to assign limits and specify the 
higher summits, but considering the ill success of these 
attempts, he has, perhaps wisely, refrained in other cases, 
and for eleven groups he has given names without at- 
tempting to define their limits. Among the dominant peaks 
we find the two ancient impostors Mont Ollan and Mont 
Isdran, whose existence has long since been disproved 
by the active members of our Alpine Club, and, stranger 
still, we are told to look for the latter m an utterly new 
direction — m the range west of the Col de Bonhomme 
“between the Is^reand the Rhone" — where the discovery 
of a mountain over 13,000 feet high would undoubtedly 
make a lively sensation among the natives. A list of 
the most important peaks in the Alps is given, in which 
are enumerated fourteen summits m the mass of Mont 
Blanc, and twelve of those of Monte Rosa, while the 
crowning peaks of other important groups such as the 
Grand Paradis and Piz Bernina, each well above 13]000 
feet, are altogether omitted. Heights copied at random 
from various authorities arc hopelessly irreconcilable 
In one page the Gross Glockner is 495 Knglish feet higher 
than the Ortler Spitz , a few pages later the tables are 
turned, and the Ortler surpasses his rival by 285 feet. 
What with errors in the spelling of names, confusion of 
standards — Paris feet being quoted in one line, Vienna 
feet in Ihe next, and in the third some other foot differing 
from both — and arithmetical blunders or misprints, this 
portion of the book is simply bewildering. 

Under the head of meteorology the author discusses 
at much Length the laws connecting the decrease of 
temperature of the air with increasing elevation above 
the earth's surface, He gives the now-antiquated formula 
of 5 . von Waltershausen as m accordance with observa- 
tion, and then professes to give the results of what, 
wiih characteristic accuracy, he describes as the *' obser- 
vations of Glaisher and Coxwell, who, on September 5 
1662, in London, rose to the astonishing height of 
a 6 , 3 <M feet " (28,565 English feet). The reader who 
may turn to the report of Messrs. Glaisher and Cox- 
weirs famous ascent from ^Wolverhampton will fail to 
find anything in the least resembling the results here 
given, these being in trulh very incorrectlyy^talcul^ted 
the average results of all the ascents made in 1862. 


No reference is made to the bearing of these or other 
recent investigations on a matter so interesting to Alpine 
travellers as the measurement of heights by means of the 
barometer, nor does Prof. Pfalf seem to be acquainted 
with the various memoirs by Count Sl Robert, of Turin, 
wherein the whole ^subject is discussed in a masterly 
manner. 

Fully one-third of the volume is devoted to the glaciers 
wherever it would appear that the writer has made 
observations on his own account. In this branch of his 
subject he is moderately well informed, and no doubt has 
done his best to steer cautiously through the rocks and 
shoals of personal controversy with which the history of 
this department of scientific inquiry 13 unfortunately sur- 
rounded, while at the same time he fails to mark accu- 
rately the positive contributions of each inquirer to the 
present sum of our knowledge, 

He gravely discusses the dilatation theory of glacier 
motion, and comes to the conclusion that “dilata- 
tion cannot be considered the only cause of the 
progressive motion of glaciers,” and soon after remarks 
that the gr.avitation theory has now a majority of 
adherents , while it would be difficult to name a single 
competent authority who during the last twenty years 
has admitted that dilatation has any share whatever in 
producing the phenomena. He has doubtless read the 
writings of Agassiz, and Forbes, and Tyndall, but he 
shows himself unable to grasp the full force of the 
reasoning of the two latter writers, and in more than one 
instance has failed to understand them With regard to 
the vexed question of the origin of the veined structure of 
glacier ice. Prof Pfaff is especially unsatisfactory He 
attributes the first nutice of it to M. Giiyot, though many 
previous travellers had like him observed it, but failed to 
discern, as Forbes first did, its significance and import- 
ance ; and he further on confounds the dirt bands of 
Forbes with the superficial appearance of the veined 
structure. Especially imperfect and indefinite is the 
version here given of Tyndall’s explanation of the origin 
of this structure ; no reader would be likely to appreciate 
from these pages either the cogency of the arguments in 
favour of that explanation, or the difficulties which yet 
remain to be completely removed. 

To those who are used to look for accurate knowledge 
and scrupulous, care in German scientific works, it is 
disappointing to find that volumes designed for popidar 
instruction in that country should be so deficient m all 
the requisites for imparting knowledge to unscientific 
readers, as this and some others which have lately 
appeared. 


OUR BOOK SHELF 

Ktypt^gamien Flora von SchUsien^ Ersler Band. 

(Breslau , J. U. Kern’s Verlag, 1876.) 

This flora is dedicated to the president o( the “Schle- 
slschen Gesellschaft fur vaterUndische Cultur,” Prof. 
Goeppert, on the fiftieth anniversary of his receiving his 
doctor’s degree. The whole has been ably edited by 
Dr. Ferdinand Cohn. It is proposed to continue the 
flora in two more volumes, one devoted to the Algs and 
Lichens, and the third to the Fungi, but two years more 
must elapse before the completion of the entire work. 
The volume includes two parts, the first contain^ 
ing the Vascular Cryptogams aad Mosses, the second 
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the Liver nrorts and Charace£, with an appendix to the 
species of Mosses and Hepatics, and a copious index, 
The vascular cryptogams are described by Stenzelf and 
include twenty-one genera^ fifty-three species, and ten 
5ub-specie.5. A history of the discovery of Silesian 
Pteridophyta is prefixed/and an interesting account oftheit 
distribution. Thus the species found on serpentine, 
limestone, and other rocks, are noted, as well as the 
hypsometncal distribution, Four regions of elevation are 
distinguished ' i, from 55 metres to 150 m. , 2, fiom 150 
m. to 500 ni, ; 3, from 500 m to 1,100 m \ and 4^ from 
1,100 m. to 1,500 m. The arrangement of some of the 
species and sub-species is not quite in accordance with 
our English ideas. Thus IVoodsta hyperborea, Koch, 11 
separated into two sub-spccies 1, arvontca^ With ; and 
2, rnfidulay Sw. , equal to hyperborea R , Br and ilvensts 
R j Br. respectively. Cystopterts montana of British 
botanists is C sndcitca^ Al. Braun and Milde. Then A, 
ddatcitum^ ^pmulosutn^ and endaiuftty are all placed as 
sub-species of Aspidiurnspinulcsum^ Sw , a.nd A .acu/^atum 
/obatum, and anguJare are made sub-species of A. 
iKuleatu7ny Doll, 

The Mosses and Livei worts are described by Limpricht, 
and occupy the greater part of the volume, there being 
106 genera and 464 species of Mosses, and 39 genera and 
132 species of Hepaticse A few additional species arc 
added in the Appendix, bringing up the Mosses to 492 
species and the Liverworts to 155. The same arrange- 
ment IS here followed as to history and distribution as in 
the case of the vascular cryptogams The descriptions 
seem excellent, and the information given very full and 
complete, the characters of the orders and families being 
given m great detail 

The Characee have been described by Prof, Alexander 
Braun, Probably this was one of the last important 
works from his prolific pen. All must deplore his recent 
loss. His vast knowledge, the importance of his con- 
tributions to botany, and his genlad kindly manner, the 
readmefs he always showed in assisting his students, are 
well known. To know him was to love him, and we 
esteem it a high privilege to have been one of his students 
The Characeae are not very numerous, three genera and 
fourteen species being enumerated, but in the hands of 
Prof, Braun it becomes a most valuable memoir on the 
whole group, while the species likely to be found in 
Silesia are all pointed out. The synonymy must be very 
confusod, as Braun notices that Chara Jlsxtlts^ Waller, 
includes three or four species of Niitlla^ three of Toly^ 
and one Ckara^ C. gracilis of Sprengel is a still 
greatar monster, as it includes five species of one 

Lychnolknmiius, and three species of Chara. 

W. R. McNAh 

The Counti'ies of the Worlds being a Popular Descrip- 
tion of the Various Continents^ Islanasy Rivers^ Seas.^ 

and Peoples of the Globe. By RobertyJrown, M.A, 

Ph D., &c. Vol. 1. (London : Cassell, Fetter, and 

Galpin. No date) 

This is certainly an attractive book ; the wealth of illus- 
trations renders it so. While we recognise some of the 
illustrations as having done service elsewhere, many of 
tehm are new, well-executed, and afford a ^ood idea of 
the scenery, products, and people of the regions they are 
meant to illustrate. This volume treats of the Arctic 
TCpons and North America, contains a great amount of 
miscellaneous information, and is written in a rambling 
easy-going style. It is essentially a popular work, but 
might have been made valuable even to the geographical 
student had some of the pictures been dispensed with 
and a number of regional maps substituted similar to 
those which are so important a feature in Reclus' 
“Gdographie Universelle," with which masterly and ex- 
babstive work, however, it would be unfair to compare it. 
We have no doubt Dr. Brown's work will afford pleasure 
and fiTOVe instnictlve to many readers, 


LETTERS TO THE EDITOR 

\ 77 u Editor does not holdhitnself responsible for opinions tseprested 
by his eorrtspondenSs. Neither can he undertake to return^ 
or to correspond with the writers of r^ecied manusertpts. 
No notice u taken of anonymous communications. 

The Editor urgently revests correspondents to ke^ their letters as 
short as possible The pressure on his space is so great that it 
is impossible otherwise to ensure the appearance even of eom- 
mumeoHons containing interesting and novel facts . 1 

The Radiometer and Its Lessons 

Having been prevented from attending the recent meeting of 
the British AsBOcUlion by the neceulty of devoting my entire 
vacation to mental and bodily renovation after the sad family 
losses 1 had sustained, 1 have only become aware within the list 
few days that my article in the April number of the Nineteenth Cen- 
entitled '*The Radiometer and its Lessons,” had been 
there spoken of by Prof. G. Carey Foster, in his address as Presi- 
dent of Section A, aa showing an unmistakable tendency, 
either intentionally ot unintentionally^ to depreciate Mr Crookes's 
merits, and to make it appear that he bad piit a wrong interpre- 
tation upon Kis own results,” which statement is said by your 
reporter to have elicited great applause ” 

Of Mr Crookes’s own reply m the July number of the same 
periodical, entitled '‘More Bessons from the Radiometer/' I 
took no notice ; partly because my mind was at the time fully 
occupied by sad cares and urgent duties, and partly because 
I thought that his asaerLlunij (l) that he had not theorised on the 
subject at all, (2) that he had not attributed the rotation of the 
radiometer to the direct impetus of light, and (3) that he had 
never claimed the discovery of a new force or a new mode of 
force, were so well known in the scientific world to be incon- 
sistent with fact, that 1 need not trouble myself to refute them. 

Prof Carey Foster, however, speaking with authority as Pre- 
sident of the FhyslcU section of the British Association, has 
given It as his judicial opinion that what 1 have written on this 
subject shows an unmistakable tendency to depreciate Mr 
Crookes’s merits, and to misrepresent his opinions ; and he has 
further "unmistakably” suggested (as it appears to me) that 
this may have been done with deliberate intenLon, instead of 
being done m good faith under the influence of an unintentional 
bias. As It IB impossible for me to allow such an imputation 
from such a quarter to pass unnoticed, I might fairly challenge 
Prof. Carey Foster to justify language which 1 must presume him 
to have used with all aue consideration of its obvious meaning, 
and of his and my relative positions But as he exphdtly du- 
avows the more senous part of this imputation, I have now only 
to ask to be allowed to show, In the columna of the joumd 
which has not only recorded tlie accusation, but has pointedly 
directed attention to it, — firsts that I have not, even umnientioH- 
ally, "depreciated Mr. Crookes's merits ” as the inventor of the 
l^diometer ; and secondly^ that Mr Crookes really did in the 
first' instance put that "wrong mterpTetation upon his own 
reanlts ” which 1 attributed to him. Had Prof. Carey Foster 
complied with the request 1 privately made him, that he should 
specify the passages which (m his opinion) justify his charge, 1 
should have been able to reply to it much more briefly But by 
declining thus to particularise, he obliges me to traverse the 
whole ground covered by his general accusation. 

That 1 was not influenced, when writing on the Radiometer, 
by any animus arising from tny personsil antagonism to Mr. 
Crookes on another subject, will appear, 1 think, from the 
following extracts from the two lectures which 1 delivered at the 
London Institution (by special request) on Mesmerisn], Spiri- 
tualism, &c,, before Christmas, and which were published in 
Rrtiseds Magaoine at the commencement of the present year 1— 

"The recent history of Mr. Crookes's most admirable Invention, 
the Radiometer, is pregnant with lessons on this pomt. When 
this was first exhibited to the admiring gaze of the laige body 
of scientific men assembled at the soirie of the Royal Society, 
there wu probably no one who was not ready to believe with iti 
inventor that the dnving-round of its vanes was effected by the 
direct mechanical aid of that mode of Radiant Force which we coll 
Light j and the emment Physiasta in whose judgment the greatest 
confidence was placed, seemed to have no doubt that this mecha- 
nical agency was something outside Optics properly so lCoU^, 
and ^1* in fact, if not a new Force in nature, a new moihss 
e^srandi of a folfee previomly known under another ibnn. 
'There was here, then, a perfect readiness to admit a novelty 
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which aeemed bo unmistakably demonstrated j though transcend- 
ing all previous experience. But after some little time the 
question was raisedf whether the effect was not really due to an 
intermediate action of that mode of Radiant Force which we call 
htat^ Upon the attenuated vapour of which it was impossible 
entirely to get rid ; and the result of a most careful and elaborate 
expenmentai inquiry, in which nature has been put to the ques- 
tion in every conceivable mode, has been to make it (I believe) 
almost if not quite certain, that the first view was incorrect, and 
that Heat Is the real moving power, acting under peculiar con- 
ditions, but in no new mode.” — lectures on Mtsmtfis/n and 
Spirttiuilutfiy p. 8. 

I hold the warning given by the history of this inquiry, in 
regard to the duty of the scientific man lo exhaust every possible 
mode of accounting for new and strange phenomena, before 
attributing it to any previously unknown agency, to be one of 
the most valuable lessons afforded by Mr Crookes's discoveries. 

**NowI maintain that it requires exactly the same kind of 
specially trained ability to elicit the truth m regard to the 
phenomena we are now considering, as has been exerted in the 
researches made by the mstrumcntiuity of the Spectroscope and 
the Radiometer And I cannot but believe that if Mr Crookes 
had been prepared byn special training in the bodily and mental 
constitution, abnormal as well as normal, of the ffuman instru- 
ments of the Spintualistic inquiries, and had devoted to them the 
ability, skill, perseverance, and Jrecdom from prepossession, 
which he lias shown m his Physical invesLigations, he would have 
arrived at conclusions more akm to those of the great body of 
scientific men whom I believe to share my own convictions on 
this subject .” — Op cit , p 70. 

No one, I think, can /71I to see that in speaking of Mr 
Crookes’s “moat admirable invention," and m giving him the 
fullest credit for the ''ability, skill, perseverance, and freedom 
from prepossession,” with which he had carried on his investiga- 
tions m regard to it, I eulogised him as waimly as if I had 
never come into collision with him It must also be apparent 
to any reader of these lectures, that 1 did not impute to him any 
blame for having originally fallen into an error shared at the 
time by the " eminent Physicists in whose judgment the greatest 
confidence was plaoed and that my reason for bringing forwards 
the subject was to enforce the lesson, that " no new principle of 
action has any claim to scientific acceptance, save after an ex- 
haustive inquiry as to the extent to which the phenomena can be 
accounted for, either certainly or probably, by agencies already 
known.” 

Circumstances to which I shall presently advert having made 
rae feel it desirable that this *' lesson " should be yet more fully 
atid emphatically set forth, I applied myself to a careful rcperusal 
of Mr. Crookes’s papers in the trocttdxngs of the Royal Society, 
With the most earnest desire to present a true histofy of the whole 
inquiry ; and I availed myself of the opportunity kindly afforded 
mi by the editor of the Ninetfenth Century^ to place before the 
public what I believed to be a fair statement of the case, with 
the lessons It conveyed. 

Commencing with a description of the phenomena presented 
by the Radiometer when it was first exhibited by Mr Crookes at 
the sotrie of the Royal Society, I thus continued . — 

*'lt 18 scarcely surprising, then, that a general impression 
should at once have prevailed that a capital discovery had been 
made — that of the direct mechanical action of light , which, though 
not indicating the existence of a new force in nature, showed 
that the most universally diffused of all forces, next to gravita- 
tion, has a mode of action which was previously not merely 
unknown, but altogether unsuspected. And this impression was 
not confined to those who had only a general acquaintance with 
Physical Optics , for it was shared by the greatest masters of that 
department of science, who had followed the course of the expe- 
rlinental researches on which Mr. Crookes had been for some 
time engaged, and of wMch this discovery was the culmination.” 
—Nineteenth Century^ April, 1877, p. 24I. 

I then went on to give, from Mr. Crookes’s papers, a history 
of the inveitigations which had led him up to the Radiometer; 
and showed (p. 249) that at that stage of the inquiry, the argu- 
ment for the directness of radiant repulsion^ dcducible from what 
was then supposed to be a fact — the increase of the rapidity of 
the rotation in proportion to ^he perfection of the vacuum — 

leemed alike valla and cogent.** 

1 next sketched the history of the opposite view originally 
propounded by Prof. Osborne Reynomi, BuppoT|S& by Dr. 
S^hiuter'i experiment, and finally established by 1^. Crookes's 
own later reaearches, which have culminated in the doctrine of 


“heal reaction” now generallr accepted. In reference to Mr. 
Crookes’s own part in these subsequent inquiries, I say later on 
(p. 254), that ”no sootier was adequate ground shown for calling 
in question his Interpretation of the phenomena, a.nd a. vera causa 
found m an agency already known, than Mr. Crookes evinced 
the spirit of the true philosopher In varying hia experiments m 
every conceivable mode, so as to teat the validity of his original 
interpretation ” And again m the next page I speak ot his 
"carrying out this beautiful inquiry in a manner and spirit 
worthy of all admiration ” — What higher praise could be given 
lo a scientific investigator? 

Having brought the history to ils conclusion, I thus proceed: — 

" Before adverting to the lessons which this remarkable history 
seems I o me to convey, I would point out that this change of 
interpretation of the facts discovered by Mr. Crookes, docs not 
in the least dimmish either the interest of the facta themselves 
or the merit of his discovery. Nor is the value of his Radiometer 
in any degree lowered by the demonstration that it does not (os 
Mr Crookes at first supposed) afford an absolute mechanical 
measure of radiant energy under any of its aspects. What 
(according to present views) it really does measure, is the amount 
of ' heat reaction ’ producible m gaseous atmoiipheres of 
dilferent kinds and of different degrees of attenuation. And 
such a precise method of measurement appears more likely than 
any other mode of investigation, to furnish a test of that kinetic 
theoiy of gases, the recent development of which by Prof. Clerk- 
Maxwell IS regarded by competent judges as constituting (if it 
should receive such verification) the most important advance ever 
made in molecular physics Most deservedly, therefore, did Mr. 
Crookes receive from the Royal Society the award of one of its 
chief distinctions ” {Loc, cit.^ p 251 ) 

To this I may add that I personally congratulated Mr. Crookes 
most cordially on that occasion, and expressed to him the deep 
interest with which 1 had followed his researches throughout 
And though I had next to show that Mr Crookes has another side 
to Ins mind, which makes Mr. Crookes the "spiritualist ” almost 
a different person from Mr, Crookes the " physicist,” I carefully 
guarded what 1 had to say on this point m tne following words . — 
"I would not be thought for one moment to disparage Mr 
Crookes's merits os the inventor of the Radiometer, by now bring- 
ing Into contr.obt with the admirable series of scientific mvestiga- 
tions which led up to that invention, what I cannot but regaid 
as his thoroughly unscientific course in relation to another doc- 
trine of which he has put himself prominently forward as the 
champion.” 

I Ctannot but surmise that Prof Carey Foster must have read 
my paper rather carelessly, and have applied Lo Mr. Crookes, 
the inventor of the Radiometer, the depreciatory remarks I felt 
called upon to make m rcgaul to Mr Crookes, the supporter of 
a system, a large proportion of wluch even Mr D D. llome haa 
recently denounced as ” a seething mass of fully and impos- 
ture."^ If Prof. Carey Foster knew as much as 1 do of the 
mischief which this Mr Crookes has done, especially m the 
United States, on the one hand to his own reputation and to 
that of British science,^ and on the other lo public morality, by 
the facility with which he has lent himself to the support of 
frauds as wicked os those by which fortune- tdlers delude igno- 
rant and credulous servant-girls, he would not wonder that I 
should feel called upon to show that the high scientific ability of 
Mr Crookes, the Physici-d, neither nrevenLs him from believing 
m hi9 own day-dreams, nor renders 111m a match for the cunning 
of the clever female cheats who play upon his Spintualistic 
" prepossessions.” 

I now pass to the second part of my defence ; and shall show 
that for " making it appear that Mr Crookes had put a wrong 
interpretation upon his own results,” 1 can adduce adequate 
justification from his own published statements. 

Of the "repulsion accompanying radiation” shown In his 
early expenmentg by the swinging- round of the pith bar, Mr. 
Crookes said, in 1874 [P/ul Mag ^ vol. xlviii , p 94), "Afy 
{nvn impression is that U is directly due to the im^t of the waves 

■ See hiB "Lightii and Shadows of Spinlualism/’ conlaininR an un&fiariiig 
exposure of ilN '"deliiaionA," its " absu^ities," and Us “irickeries '* 

3 On the airenffih of p private loiter f>om Mr Crookes, which has been 
published (ui faejtmiie) in ihe Amencui newspapers, a certain Mrs. or Miss 
£vb Fay announced her ” ipintualialic " performancei as "endorned by 
Prof Crookes and other Fellows of the Royal Soaety " The parilculan of 
the complcie public exposure of this woman's dunaceful frauds , showia^ 
ihat Mr Crookes's sLiemti/ic tests are no more worthy of trust than the laie 
FroC Hare's expenifunSal ^ deinofutratitM e/* ike immortality of the soith 
Will appear in the foithcoiaiDg number o| Fr osar's MagoMvtf 



546 


NA TV RE 


{Oct. 25, 1877 


upon the surface of the moving mass, and not secondanly through 
the interveniion of air currenta, electricity, or evaporabon and 
condensation '* 

In a paper subsequently communicated to the Royal Society 
{Proceedings, March la, 1875), Mr Crookea characterised the 
explanation of the "repulsion from radiation " offered by Prof. 
Osborne Reynolds, as one which " li ts impossible totoncewef the 
phenomenon taking place in a chcmual vacuum At the same tune 
he stated that he was unprepared to offer any other explanabon, 
and that “ he should avoid giving any theory on the subject 
until a sufHcieiit number of facts have been accumulated " 

After bringing out the Radiomctcrdhowever, he reverted (as it 
seemed to me) to his previous " impression , " the whole phrase- 
ology of his papers ot January 5 and February 5, 1876, appearing 
at tne time, not only to mystlf, but to every one of the eminent 
scientific friends with whom I conversed on the subject, to indicate 
that he then considered the rotation as dn ectly due to the impact 
of the waves upon the surface of the moving mass Nor have I 
ever imputed it to him as a matter of blame that he took this 
view of It ; on the other hand 1 have stated over and over again 
that this seemed the general impression of the disUngui^ed 
Physicists to whom we "outsiders " looked for guidance in the 
matter Anyone who remembers what took place at the Meeting 
of the Royal Society at which Mr, Crookcii'!i paper was read, 
will, I feel sure, hear out this statement. 

I shall now specify more explicitly the grounds on which I 
attributed to Mr Crookes, no longer as an "impression," but as 
a definite " mUrprclation " of his fact?, that the rotation of the 
Radiometer is due to the direct impact of the waves, and chiefly (I 
never said exclusively) to those of the luminous waves , and 
further attributed to him a claim to the discovery of a **new 
force " or “ new mode of force " 

This hey-noU seems to me to be most distinctly struck in the 
following passage .—After pointing out that " there is no real 
difference between Heat and Light, all we can take account of [I 
presume he means physically, not physiologically] being difference 
of wave-length," he thus continues "Take, for instance, a ray 
of definite refran^ibility m the red. Falling on a Thermometer 
It shows the action of Heat, on a Thermopile it produces aii 
electric current , ^ to the Eye it appears as tight and colour ; on a 
Photographic plate it causes chemical action , and on the sus- 
pended pith it causes inottonf 

Now (i) this motion being elsewhere spoken of as due to the 
impetus given by a ray of light, (z) a set of experiments being 
made to determine the mechanical values of the different colours 
of the spectrum, (3) an observation being recorded on the weight 
of sunlight (without the least intimation that he was “ speaking 
figuratively," as Mr. Crookes says that he did to hia audience at 
the Royal Institution), (4) the term Light mtU'^ being used by 
himself as a synonym for Radiometer,"' and (5) no hint what- 
ever being given of the dependence of the result (as argued by 
Prof. Osborne Reynolds) on a "heat-reaction" through 3 ie resi- 
dual vapour, 1 still hold myself fully justified in attributing to 
Mr. Crookes the doctrine of the direct mechanical action of light , 
and I call on Prof Carey Foster to prove — not that Mr. Crookea 
himself did not hold that doctrine — but (which is a very different 
thing) that 1 am not justified by Mr Crookes's own language in 
attributing it to him 

That Mr Crookes considered such action a " new force " or'a 
** new mode of force," plainly appears from my previous citation ; 
in which he ranks Motion aa a mode of Radiant action additional 
to Light, Heat, and Actinism, differing as much from either of 
them as they differ from each other. If it does not mean this, 
what does it mean? 

So, if Mr Crookes has not changed his mind as to the inter- 
pretation of hih facts, 1 ask ( i) why he now repudiates as inap- 
propriate the lerru \Light~mill adopted (if not originally given) 

' Having never heard of any physical philosopher from Seebcck lu Sir 
William iRumjon, who looked ai the eicCtnc current generated in the 
'J^ertnopile as anVlUing el&e ihan an effect of the kentxng (whether by coh- 
dmetton or by the two mcLala of wlit^h it wu composed, 1 was 

greatly Eurunsed at finding ie ranked by Mr Crookes as one of the immediait 
modea of l^diam ocuoii , and I mlled attention in,my ** Radiometer " paper 
10 what I supposed to be his miBcako on this point It may be that in my 
Ignorance of the neweii developments ot thermo-electric theo^ (my know- 
ledge of It not being Utcr than 1873 , “ Everett's tranaUtton of Deschanel/' 

f bsa), I have here unuuentiDnally “ depreciated Mr. Crookes’s merili and 
shall be ipiite ready to recant and apologise for my mistake, if Prof G C. 
Foiler will show that it is Dr Corpenler, not Mr, Ocekes, who is here 
in the wrong 

a It IS impossible not to ree, in the use of this term, a sug^stion that the 
vuui are driven round by the direct mechantcal impetus of Liahtupon them, 
in the same way os the saiU of a Wmd-mill are dnven rousd byjhe direct 
Impetus of the Wiad, 


by himself 7 and (2) why does he now admit that dependence of 
the movements upon the presence of residual gas, which ho 
originally affirmed to be impossible to conceive ? 

I have carefully confined myself to the main issues of this 
question. Prof. G. Carey Foster will doubtless be able to pick 
out points of detail in my article, as to which fault may be 
found by a severe critic But 1 venLure to think that 1 have 
said enough to prove that what I said on the subject was written 
under the honest conviction that I had adequate ground for my 
statements; and that I shall at any rate be absolved fromlhe 
imputation of having ill-naturedly referred to the history of the 
Radiometer for the purpose of putting Mr Crooke<i in the wrong ; 
the "lesson" with which 1 concluded the article being as 
follows — 

“The lesson which this curious contrast [the * duality' 

Mr Crookes's mental constitution, which 1 speak of as having 
plenty of parallels in post limes, to say nothing of the 
present] seems to me most strongly to enforce, 19 that of the 
importance of training and discipUning (he whole mind during 
the period of its development, o( cultivating ' scientific habits oT 
thought (by which I mean nothing more than strict reasoning 
based on exact observation) in regard to n*cry subject, and oT 
not allowing ourselves to become ' poBiChsed ' by any ideas or 
class of ideas, that the common sense of educated mankind pro- 
nounces to be irrational. I would not for a moment uphold that 
test as an infaiiible one ; but it ought to lie sufficiently regarded, 
to make us question the conclusious which depend .solely upon * 
our own or others’ subjectivity, and to withhold Us from affirming 
the existence of new agencies in Nature, until she has been ques- 
tioned in every conceivable way, and every other possibility has 
been exhausted." (0/. f;/,p 256) 

October 10 William B. CARrENTER 


I HEAR from Ur. Carpenter that he is sending to you, for 
publication in the next number of Nature, a statement intended 
as a refutation of an opinion which 1 ventured to express, in my 
address to the Mathematical and Physical Section of the British 
Association at Plymouth, respecting an article on the "Radio- 
meter," contributed by him to the Nmetemth Century for ApnL 
As Dr. Carpenter appears to have loterpreted that expression of 
opinion m a sense different from that which it was intended to 
convey, 1 shall be much obliged if you will afford me space In 
your next issue for a few wordy of explanation 

The words which I used in referring lo his article were these . 
"An eminent and accomplished scieniilic man had published, 
within the last few months, an account of the discovery of the 
radiometer, the unmistakable tendency of which was, either 
intentionally or unmtentlonally, to depreciate Mr, Crookes’s merits, 
and to make it appear that he had put a wrong Interpretation 
upon bus own results " The word depreciate, which occurs here, 
IS, I am aware, susceptible of various shades of meaning, and 
perhaps it would have been better if 1 had guarded myself 
against the possibility of misconception that lurks m it. What 
I meant was that Dr. Carpentei's account of Mr, Crookes’s 
researches was likely to make his readers form a lower estimate 
of their scientific value than, in my opinion, they deserved ; 
but whether or not it was intended to have this eflect I did not 
undertake to say I did not mean, and had not the stnallest idea 
of suggesting, that Dr Carpenter had been guilty of intentional 
and conscious unfairness towards Mr. Crookes. I should have 
thought it entirely unneecsBary to disavow this latter Interpre- 
talion of my words, and indeed should have considered ic on 
insult to Dr. Carpenter’s reputation to suppose that anyone would 
understand them In this sense, had he not himself (in a recent 
correspondence with me) endeavoured to fix this meaning on 
them in spite of my repeated assurances that it was dot intended, 
I do not wish to say anything on this occasion in support of 
the opinion which I have admitted that I did intend to express, 
but 1 shall ask you to allow me to do so in a future number of 
Nature. G. Carey Foster 

University College, London, October 14 


Mr. Wallace and Reichenbaeh's Odyle 

As Mr. Wallace has attempted (presumably with Mr. 
Crookes's editorial concurrence) to rehabilitate, in the July 
number of the (Quarterly journal of Science, the Odyle^octrine 
of Baron Rcdchenbach, 1 think it well to state that 1 yesterday 
availed myself of an opportunity of personally asking my friend 
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Frof, Hofimauni of Berlin, ‘whether that doctrine any longer 
finds support among scientific men in Germany. His reply was a 
most emphatic negative ; the doctrine, he said, being one which no 
man of science with whom he is acquainted would think worthy 
of the slightest attention Yet in Mr, Wallace's judgment {query 
m Mr. Crookes's also 7 ) the unanimous verdict of the scienllRc 
world of Germany, to say nothing of England, is a prejudiced 
one ; only Mr. W and his spirituaJistic allies appreciating cor- 
rectly the real force of the evidence originally advanced by 
Reichenbacfa, and confirmed by those trustwoithy (?) authorities, 
Drs. Ashburner and Giegory. 

In thus setting his own judgment on a question which lies 
altogether outside the scientific domain which he has made his 
own, against the unanimous verdict of the eminent physicists 
and physiologists who have carefully " tried ” the Od-force and 

found it wonting,” and in rebuking myself and those who think 
with me for our incredulity, does not Mr Wallace put himself 
somewhat in the attitude of his old opponent, John Hampden, 
who thinks everybody cither a fool or a knave who maintains the 
earth to be round ? William D, Carpenter 

October 


Potential Energy 

With reference to the views of "John O'Toole” on the 
subject of energy perhaps you will allow me to say how one of 
the class to whiLli " poor Publius” belongs has conceived the 
matter of terminology with satisfaction to himself 

1. Energy being unanimously defined by " the doctors ” to be 
"capacity Jor doing work,” and also energy conveying in its 
derivation the noliun of activity, this term is properly applicable 
only to the bodies of material systems the motions of which are 
contemplated Hence all energy is in its nature kinetic — the 
very term kinetic is logically included in the term energy 

2. When a material system m in motion it actually possesses, 
tpso /aeit\ n capability of doing work, that is to say, it has 
actual energy, 

3. When in any configuration of the system we contemplate as 
possible the action of causes which will alter its motions and give 
it a second configuration, the excess of the energy which it would 
possess in this second configuration over the energy which it 

onesses in the first is properly called its potential energy m the 
rst configuration 

4. The asseition that in any configuraiion the sum of the 
energies, actual and pq|fntla1, of a material system is constant, is 
what Kant would call an analytical proposition, or what " X.” 
(quoting Herschel) calls "only a truism after all " But I further 
remark — 

5. That this truism is not the principle of the conservation of 
energy, but that this principle is a true "synthetical proposition” 
which &ome fairly regard as an almost immediate deduction from 
Newton's third law, and which others regard as proved by often 
repeated and much varied experiment, and hence that " X 's” 
statement of this great prlncipjle in the form — "The sum of the 
actual and potential energies if the universe aconstant quantity,” 
(the Italics are m ne) is not ils proper definition. 

6 That, leaving the consideration of bodies, and refernng to 
forces, the term to be employed instead of energy is work, and 
that the term analogous to the "potential energy of bodies” is 
the " potential work of forces,” this latter being the amount of 
work which they are capable of doing in displacing their points 
of application from their actual configuration to any fixed chosen 
one. 

7, That by the expenditure of a fixed amount of work on any 
material system the same amount of actual energy (whose type 
ifl i fff V ") ia under all circumstances produced, aira that, through 
whatever forms this actual ener^ is made to pass, if the whme 
of it is always utilised, it will finally be reconvertlble into the 
same original amount of work, this being the principle of the 
conservation of energy. 

8. That instead of the statement in 5, we must substitute the 

synthetical proposition that " the sum of the actual energy of the 
bodies In tne universe and the potential work of its internal 
forces IS a constant quantity,” and the same is true of every 
material system which is regarded as complete in itself , or in 
other wordi, wherever snd hownyer a given quantity of potential 
work Li lost by the forces of the system, this always appears in 
liifi shape of a fixed quantity of actual energy, in the which 
we calTheat, or In some other. * 

Hence we have energy, actual and potential, of bodice ; and 
wQiik, adnet and pounH^ of forces. 


A few' remarks In conclusion. "T> M,” has very happily 
illustrated the propriety of the expression potential energy, as, 
in strict consequence of the definition of energy, a potential 
capacity of doing work , and if in his illustration the "power of 
purchasing” is considered with reference to a further object, 
there may be not merely a "double remotion from” what we 
may regard as ” tangibility,” but a rcmolion of a higher multiple 
order. " W G ” has well explained that it is only in conse- 
quence of the fixedness of the earth that the potential energy of 
the system of the earth and stone la by the " doctors ” located 
in the stone Finally, I can hardly conceive how "X who has 
devoted so much attention to the literature of this subject, con 
have fallen into such a grievous error with regard to the clock. 

Koyal Indian Engineering College, G. M, M IN CHIN 

Cooper’s Hill 

Your "Potential Energy” corespondents will find three 
letters on the " Conservation of Energy ” in the Engineer for 
January 12 and I9 and February 2 which may interest them. 
The writer " 411 ” assumes that all the phenomena of force are 
explained by the theory that only matter and motion exist, and 
that what we call potential "energy” is only "quantity and 
motion,” which motion 15 indestructible but diffusible. Z. 

London, October 20 


Origin of Contagious Diseases 

1 HAVE been much struck by the following passage in Dr. 
Richard son's address, Nature (vol xvi p. 481). — 

"(r) That os regards the organic poisons themselves and their 
physical properlie<;, the great type of them oil is represented by 
the poison of any venomous snake , . . It is the type of all 

the pomons which produce disease ” 

Now has it been really proved, by experiment, that the poison 
of snakes produces the effects characterising the contagia ? viz., 
"(t») . . Each particle of any of these poisons brought into 

contact either with the blood of the living animal or with certain 
secretions of the living animal, possesses the property of turning 
the albuminous part of that same blood or that same secretion 
into substance like itself. . . ” 

In other words, if an animal is suffering from snake poison 
does its blood or any of its secretions acquire the power of 
transmitting the disease, 2. if., the effects of a snake's bite, to 
another individual, as is the case with an animal ailected with 
carbuncle, glanders, hydrophobia, dec , &c ’ 

Unless tins question haa been decided in the affirmative it 
would appear rather difficult to uphold the sentence ('^j as quoted 
above. D. W. 

Freiburg in Bnsgau, G J , October 14 

[Dr. Richardson informs ua that D. W does not properly 
understand his argument Dr Richardson doea not auppoae 
that the person or animal poisoned from a poisonous snake is, 
in turn, poisonous, although that may be the fact. He merely 
uses the lilustralion that as a poisonous snake secretes a poison 
so on infectious person la for the time secreting a poison.] 


I SEE by your issue of October 4, that Di, Richardson has 
honoured me by mentioning my name and placing me as the 
first, m modern limes, to advocate the hypothesis that living 
germs are the exciting agents of epidemic and infectious diseases. 
But he says fiirther, " I protest, 1 say, that this hypothesis is the 
wildest, the most innocent, the moat distant from the phenomena 
it attempts to explain, that ever entered the mind of man to 
conceive.” It may be so, but 1 took m vam through the whole 
story he narrates in his lecture to find a rational substitute for it, 
and it appears to me desirable at the present juncture that the 
principles of the germ theory, as I have mteipreted them, should 
stand side by side with Dr. Richardson's " glandular theory.” 
It 18 now nearly thirty years since 1 endeavoured to find some 
common root or cause for those diseases which we find in plants, 
BJiimali, and man, and which are commonicable among the 
individuals of each order in nature ; also, in some instances, from 
one order to another, Dunng that thirty years every step in 
scientific research and medical experience as far as my inquiries 
have conned me, has tended to confirm the views 1 put forward 
in n^ original "Essay” and in subsequent papers read before 
the Epidemiological Society. Notably the ^lateat advocates of a 
germ theory are two of our most eminent men, the one a leader 
in science, the other a leading ^vaician. 1 need hardly say 1 
allude to Prof. TVodall and Sir Thomai Watson ; surely these 
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geiidemoii cannot be charged with committing tbemaelvefl to an 
hypothesis ** the most dutant from the phenomena it attempts to 
explain^ 

Now if It can be shown that the germs of disease are subject 
to the same laws as other living thloga and exhibit similar 
phenomena, and further, that without the inference that they are 
endowed with vital properties, it is impossible to unravel the 
most striking character which they present to us for consideration, 
viz , the fact that they reproduce their kind, then I think there 
la more reason for following up, m all its intricacies, the germ 
theory, than to start with an assumed catalysts, molecular motion^ 
and a glandular snatrtx, as suggested by Dr. Richardson 

Starting, then, from the indisputable fact that the materias 
morln of every communicable dUcasc reproduces its kind, I have 
considered this a primary law, and have tabulated other laws 
which are associated with living beings by which it will, I think, 
be found that there is a parallelism of a kind to attract and rivet 
attention, especially, too, when many otherwise inexplicable 
circumstances bend to this hypothesis 


Primary Law of Reptoduction, hy which all Innng thm^\ 
reproduce their kind. 

Secondary Laws 


Objective Lnios 

I, The ditlusion or dispersion 
of germs. 

2 Their static existence. 

3. Limited duration of active 
existence 

4 Period of development, 

maturity, and decay. 

5 Intermittent reproduction. 


Subjectnu' Laws. 

I. Seasons of activity, 

2 Climatic inHuence. 

3. Relation to latitude 

4 Subjection to physical 
forces. 

5. Influence of locality, 


Without amplifying this subject, which would carry me far 
beyond the limits of an ordinary communicatioD, I will only add 
that though the above tabulation is very imperfect, there is quite 
sufficient for any one who will follow out the ideas conveyed by 
it to trace the intimate relation that exists between living beings 
and the germs of disease, I would refer finally to the fact lliat 
many diseases in men and animals have yielded ^up living germs 
as their cause, chicdy, I may add, skin diseases It is true ; but 
a/htha,^ closely associated with diphtheria, is, 1 think, acknow^ 
iedged by all unprejudiced persons to have its origin in an 
unmistakable and demonstrable germ JOHN Grove 


The Zoological Relations of Madagascar and Africa 

Without entenng into the details of this very difficult ques- 
tion I wish to be allowed to state some of the general reasons 
which have led me to a diflerent conclusion from Dr. Hartlaub,* 
and also to point out where he has not quoted my opinions with 
perfect accuracy. Instead of saying that ** the fauna of Mada- 
gascar is Tnanifestly of African origin," my actual statement is as 
followi — "We have the extraoramary fauna of Madagascar to 
account for, with its evident mam derivation from Africa, yet 
wanting all the larger and higher Afncan forms , its resemblances 
to Malaya and to South America , and its wonderful assemblage 
of altogether peculiar types" (" Geog DisL of Animals,*' vol 1. 
p. 286). My reasons for believing in the *' main derivation " of 
llie fauna from Africa can only be understood by considering the 
theory, now generally admitted, of the origin of the fauna of 
Afnca Itself. All the higher mammalia are believed to have 
entered it from the northern contment during the middle or latter 

f iart of the tertiary period, and the occurrence oiPsittacus and of 
ormfl supposed to be alli^ to plantam-eatera and to Leptosomus 
m the miocene of France, render it probable that many of the 
peculiar groups of African birds had their origin in the old 
ralscarctic region. Now Madagascar presents many cases of 
special affinity with South Africa, especially in insects, land- 
shells, and plants \ and if we suppose it to have formed part of a 
South Afncan land before the irruption of the higher mammal a 
and birds from the north, we shall 1 think account for many of 
its peculiarities. Such facts as its possessing Potam&chcerus and 
the recently extinct Hippopotamus^ while it has thirteen or fourteen 
peculiarly Afncan genera of birds against four or five that are 
peculiajly Oriental ; of Its having many African genera of Uzards 
and tortoises ; of its butterflies being deadedly African ; of its 
nntteious African genera of Carabldae^ Lucanldoe, and Lamiidse ; 
while the specially Oriental affimties of its mammiy ls^ reptiles, 

^ Sm Medical Tbttes, iBji, voL IL p rjij ■ 
a Nature tqL ovI p. and the for July, 1847, p, 354. 


and insects are hardlv if at all mortf pronounced than the South 
American affinities of the same groups, — all seem to me to warrant 
the general conclusion that tho "mam denvation" of the Mada- 
gascar fauna Is from Afnca< 

Dr. Hartlaub speaks of my " attempted pszalieL between 
Madagascar and Africa, and the Antilles and South America ** 
in such a way that his readers must think I had dwelt upon this 
parallel in some detail as being special and peculiar. The fact 
15 , however, that I have always referred to it In a veiy general 
way. At p, 75 vol. l I say , " The peculiarities it (the Malagasy 
sub-region) exhibits, beings of exactly the same kind os those 
presented by the Antilles, by New Ze^and, and even by Celebes 
and Ceylon, but in a mucK greater degree.” And again, at 
p 272, vol 1 , 1 speak of it as "bearing a similar relation to 
Africa as the Antilles to Tropical America, or New Zealand to 
Australia, but possessing a much richer fauna than either of 
these, and in some respects a more remarkable one even than 
New Zealand " This genera! companpon with the two other 
great insular sub-regions 15, I think, justiflahie, notwithstanding 
great d'flerences of detail. There is In all a rich and highly 
peculiar fauna, a great poverty of mammalia, and a total absence 
of many large families of birds characterising the adjacent 
continent, together with special points of resemblance to distant 
continents or to remote geological periods. 

It seems to me that such a problem as this cannot well be 
solved by means of a group which, like birds, do not require an 
actual land-connection in order to reach a given country , and, if 
all land animals are taken into account, the evidence does not 
appear to warrant the supposition of a recent land-connection 
of Madagascar with India or Malaya At a very remote epoch 
such a connection may have taken place, but if we are to give 
any weight to the general facts of distribution as opposed to 
those presented by birds only, the union of Madagascar with 
South Afnca is more recent and has had more influence on the 
character of the Malagasy fauna. The numerous and very 
remarkable points of affinity between Maxlagascar and South 
America m almost every group except birds, are not alluded to 
by Dr. llartlauh, yet they would equally well support the notion 
of a former union of those two countries mdependently of Africa. 
It seems, however, more consonant with our general knowledge 
of distribution to consider these os cases of survival of ancient 
and once wide*spread types in suitable areas , and this is a 
prmciple that must never be lost sight of in attempting to solve 
the problems presented by such anomalous countries as Mada- 
gascar. Alfred 1 L Wallace 

Selective Discrimination In Insects 

Your correspondent S B , in lus letter Naiukc of yester- 
day's date, must be referring to some short abstract only of my 
lecture on flowers and msects. 1 quite agree with him that 
odour Is very important in attracting insects, and dwelt upon it 
in my lecture, os well as in my little book on "Flowers and 
Insects.” A striking illustration is afforded by night flowers, 
which often become peculiarly odoriferous towards evening, as 
has been already pointed out by various observers 

S B. attributes, I think, too little importance to the colouring 
of flowers, but his letter shows him to be a careful observer, and 
1 hope he will continue to devote his attention to the subject 

He would And H. MuUer’s "Blumen und Insekten” a min e 
of most interesting and accurate observation, 

London, October 19 John Lubuock 


Protective Colouring in Birds 

With reference to the statement in my "Naturalist In 
Nicaragua,” p 196, that the macaw "fears no foe," 8:c,, Che 
well-known geolo^st, Trof. Gabb, sends me the following infor- 
mation : — "1 willingly comply with your request to repeat the 
statement about the Kukong pun^ or macaw hawk of Costa Rica. 
Not having your book by me now 1 cannot refer to page nor 
quote your statement exactly. But as I recall it, you speak of 
the great red and blue macaw as being so well defended as to 
need no protective colouring, and that no hawk dates attack it. 
In this you are mistaken Not only have I seen on several 
occasions heaps of the unmistakable leathers of the bird in the 
woods, left m the manner that all woodsmen recognise aj hawk's 
work, but I have the statements of various Indians, not In collu- 
sion, Confirming each other, and finally 1 have had the bird 
pointed out to mo (I am not sure but that it^aj occur \n, tbc col- 
lection I sent to the Smithsonisn), It is ajsu^sued hi(w)c of dark 
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ooloiiT. It alwiya aitadcs iti prey on the wing; swooping down 
and dinbling it when least able to use its cfTective weapon. It 
Is well known to the Indians, and its specific name among them 
Indicates its (macaw) (hawk) — In the same 

manner as the eagle is called Mr pung or monkey hawk.” 

There can be no doubt therefore that the macaw is not so free 
from molestation in Costa Rica as I supposed it to be in 
Nicaragua. Whilstithe statement respecting Us immunity from 
attack will need modification, the argument I founded upon it 
may still hold good Birds on the wing could not evade the 
keen sight of a hawk by any protective colouring, and if when at 
rest the macaw did not need concealment, natural selection would 
not work to tone down the colours that sexual selection tended 
to make more pronounced 

It will gratify all naturalists to learn that some of the results 
of Prof. Gabb'a long and critical study of the miocene molluscan 
fauna of Santo Domingo and Costa Rica and its relation to the 
exlatlng species of the Atlantic and Pacific Oceans, will shoilly 
be ready for publication Much light will he thrown by them on 
the interesting questicm of the time of the latest connection of the 
two oceans through the strait that once separated tlie northern 
from the southern continent, TllOMAS Delt 

The Cedars, Ealing 

On tbe Question of Free-Will'* 

I SHOULD like to call the attention of your readers to what 
appears an Important matter m connection with the above 
subject, which has attracted considerable attention of late, and 
which has also its physical bearings. In a recent lecture by 
Prof. Tyndall, the aspect of compensation and punishment for 
actions was treated of in connection with the question of free- 
will, and 1 think that it cannot but have struck many that the 
conclusions arrived at as regards this special polqt were less 
satisfactory or complete than the otherwise able reasoning of the 
lecture What I should like to submit is that this specif point 
IS entirely independent of any question of free-will. 

The argument is that if the will be not free, then reward for a 
good action, or punishment for a had action cannot be dtserved ^ 
mit are merely expedient* I submit that the contrary holds true, 
quite independently whether the will be free or noL For It 
seems to me that the great point (that has apparently not been 
taken Into account) is that the expeclancy of the reward enters 
m as an element to determine the wilL It there were no reward 
in prospect, the action would not be done. It must therefore be 
an error to argue that because the will is not free, therefore the 
reward is not deserved. To withhold the reward would be to 
reverse the conditions under which the action was willed. 

In the same way as regards punishment, A person (say) for 
his own benefit appropriates to himself a sum cf money, The 
person in appropriating the money contemplates the possible 
punishment, or takes this eventuality into consideration as an 
element in determining bis will. If, therefore, the punishment 
were withheld, it would (quite independent of the aueslion of 
free-will) be an injustice, Mcause the person would derive a 
benefit without any compenoatlng disadvantage. So in the same 
way in the previous case of the reward, he would (if the reward 
were withheld) undergo inconvenience without any compensating 
advantage Thus I submit that rewards for good actions ana 
punishments for bad actions have nothing to do with the question 
of free-will, /or these in any case enter as elements m determin- 
ing the wilL Therefore punishment for an offence (like reward 
for a good action) is not merely an expedient thing, but m 
accordance with reason and justice. 

Is not the question of free-will in itself rather a quibble 7 A 
man's will U dependent on his reason, or will may be said to be 
a Bpedal act of reason- Reason, it will be generally admitted, 
depends on brain Btructure. Else what are our brains for? 
Hence will depends on brain structure. Can It be said that on that 
account will Is not free 7 For a man to be dominated (if conceiv- 
able) by a will Independent of his brain structure, he would surely 
be a slave , for surely brain structure enters into the determina- 
tion of a man's Idenbty. So long as will is subject to bram 
itructnre, it U subject to reason, [for brain structure is the 
mechaniam of reason (or, at Iwt, a mechanism necessary to 
reaiBOii). To have a will not subject to brain structure would be, 
therefore, to have a will not subject to reason (or a will that 
mu wild), Can any greater slavery be imogm^ then to be 
dornlneted by an Indep^ent will not subject to reasdl^^ 1 say, 
themfere, that because the will is subject to brain structure, 
thtne/are it is frit ; tUo, therefore, In direct opposition to the 


opposite party who hold that, for the will to bq freei it must not 
be subject to anything, i.e* must run wild independently of the 
controlling mechanism of bram structure. 

The most powerful argument against anything is perhaps the 
argument of an exceedingly competent reasoner tn favour of a 
wrong cause Thus the portion of Sir John Henscnel's lecture 
on "The Origin of Force,*' in which he supports independent free- 
will (so termed), constitutes the most powerful argument against 
it ; as, In order to support his conclusions, he is obliged to assume 
the creation of (a small amount of) energy , or, to support inde- 
pendent free-will, he has touch upon the perfection of the 
principle of the conservatiuii of energy It is a known fact that 
a man, however able, may rot be an equally competent reasoner 
on all points. It may be observed that those persons who 
would maintain an independent free-will would thereby entirely 
ignore the beautibil mechanism of the brain, and suppose It 
useless, Wt/l subject to brain structure {i e to the mecnanlsm 
of reason) is surely free, for the emancipation of the will from 
reason would be anarchy or slavery If, therefore, we admit 
that under no conceivable circumstances would we have the will 
otherwise than subject to reason, then even if we could conceive 
the will emancipated from brain structure, the will (if consistent 
with reason) would still be the same as when subject to brain 
structure ; for brain structure, being the mechanism of reason, 
determines the and makes it consistent with reason There- 
fore 1 contend that the question of free-will is a quibble, or the 
will subject to and determined by brain structure (the mechanism 
of reaion) is perfectly free. 

The subject is a difficult one, and I may, no doubt, have said 
some things that admit of improvement, but I should be glad to 
have m any way contributed to throw a true light on this in- 
teresting question. P Q. 

Eondon, October 16 

Early ObservakioDB of the Solar Corona 

The " Astronomical Column” in Nature, vol xvi p. 355, 
has drawn attention to an observation of the solar corona by 
Clavius during the total eclipse of 1605, This is, however, by 
no means the earliest known CRse m which the corona was 
remarked. Plutarch already had alluded to the faint light round 
the eclipsed sun, but the first echpse, dunng which the corona 
appears to have made a strong impression on the observer, 
seems to have been that of August 31, 1030 On this day a 
fierce battle took place at Sticklcstad, m Norway, between the 
Christian lung Olaf (afterwards the national saint) and his 
heathen subjects. During the battle the sun was totally 
eclipsed, and a reddish light appeared round it. Before the 
eclipse of 1842 had made astronomers familiar with the corona 
and protuberances, llansteen had suggested that it might be the 
zodiacal light which caused the red light in 1030. 

ObBervatory, Birr Castle, Ireland J, L, E- Drhykr 


Sense Perception of Electricity 

In the very Interesting address of Prof. C von Nageli at 
Munich, on "The Limits of Natural Knowledge,” of which a 
first portion is printed by you (Nature, vol. xvl, p 531), in 
illustration of his argument that there may be many forces m 
nature which we have not the requisite senses to perceive, he 
instances electncity as an um versa! element which might well 
have escaped our cognisance but for its occasional concentrations 
and distu^ances mwtng vivid appeal to two senses that we have 
lightning and thunder. The iHostration is an apt and 
telling one, but Is it worth while to note that though we have no 
sense differentiated to perceive electricity as the eye receives the 
light ’Wave and the ear the sound-wave of the circumambient 
eUier (an organ, by the way, which would be useless to us uqleu 
we had also the power of s^-lnsulation on the approach of this 
danger), we have a very genera] phybicol perception of electrical 
changes? The remark, for instance, is very common, I thought 
it felt like thunder , ” and in some this consciousness is quite 
abnormal. I knew personally one gentleman to whom this 
senBitivenesB was such a constant source of malaise that he was 
medically advised to wear a fine silk vest os an insoUtor. In 
his case the success of the eKpenment wu so marked that, 
acvrding fo his own statement, it "ipade Ufe another thing.” 
It would be IntcrestiBii to know whether a peoulianty was 
tiaiismittad. Heney Cecil 

Bregner, Bournemouth, October 3 a 
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The Future of our Britlih Flora 

I MUCH fear that the botanista of 1977, when roaming in search 
of specimens, will find it much more difficult to collect a varied 
herbanum, and that the poets of that period will be unable to 
obtain gratification from the sight of many interesting and beau- 
tiful plants which are already fast becoming rare and in a ihort 
period will likely be extinct wlUi us. 

Indeed the very curiosity to learn something more about 
botany, the teaching of which is now included as a ** special 
subject" In our elementary schools, laudable as it is, has a 
tendency to hurry forward the extinction of rare forms, the col- 
lecting and recognising of which is almost a passion with 
beginners and much preferred to the slower and more instructive 
work of becoming thoroughly acquainted with what Is common 
or widely diffused 

A few reminiscences culled from my experience will make 
plain what I mean No one who has paid attention to the flora 
around a great and fast-increasing city such as Glasgow but must 
be struck with the exlmction, In twenty or thirty years, of almost 
everything that used to be rare in the country district around 
Showy flowers, such as the great mullein and the foxglove, are 
the first to suffer, They arc like the Urge game m a newly- 
colonised country. In vain you look for them on the wayside of 
any wcll-macadamiscd rosd They possess the fatal gift of 
beauty, and are either rooted out to perish miserably in a smoky 
garden, or destroyed from mere wantonness. A few days ago 1 
visited the romanlic ruins of Crookston Castle, about four miles 
from Glasgow, but I looked in vain for the common arum which, 
being rare In Scotland, made a visit to the ruins still more 
interesting when it flourished there healthily about twenty years 
ago. 

In one single spot in Renfrewshire did I know of the existence 
of a few plants of (he lizard orchis, but on making to see them 
after a long absence, I learned that the very last plant had been 
looted and taken off this season by a schoolmaster eager to teach 
his pupils botany. Indeed, when an Edinburgh professor’s class 
was about to visit a well-reputed floral locality this summer, I 
went to the farmer upon whose grounds the blrd’s-nest orchis 
mw, and implored him that, when the living wave passed by, 
he was not to betray to any student that alone in a wide district 
he was the possessor of so rare a treasure, and I believe my 
salutary warning prevented it from being all dug out. 

In my own parish the wallnie splecnwort Is represented by a 
single plant, and on the walla of a castle in a neighbouring dis- 
trict it grows no further down than human hands can reach Even 
such common ferns as the royal osmund, the green spleenwort, 
and the parsley fern are completely lost to some districts within 
my recollection, and many of your readers could give other 
instances to the same point 

Will the flora of the future then tend to a dull uniformity so 
that only a limited number of widely-diffused species shall carpet 
the earth? To neutralise this tendency we have no doubt many 
escaped garden plants which in process of time get established 
on our waysides and unoccupied spaces I have even known the 
case of the successful mtroduedon of wild flowers formerW 
unknown to a district, and in my own parish 1 was pleasanW 
surprised to find, well-established m one locality, the 
allium, the seeds of which had been sown by a fnend, who 
obtained it in Sussex, many years ago. J. SUAW 

Tynron, Dumfriesshire 


The Towering of Wounded Birds 

It is still supposed by some sporUmcn and gamekeepers that 
the towering of a wounded bird is caused by an injury to its 
head. In some instances thu may possibly be the cose, if the 
lesion of the brain be not so severe as to cause instant death ; 
more nnerally, however, towering seems to be the result of 
internu hzmorrhage and asphyxia. In the unconscious condition 
produced by the circulation of venous blood the bird rises as it 
continues to fly, and at last falls dead. 

The following u a good example of this mode of death ; it 
occurred a few days ago in the case of a partridge I made a 
careful examination of the bird, and found a condition that con- 
firmed the explanation that towering is due, not to injury to the 
head, but to internal heemorrhage and its consequences : — 

On October a a partndM (it was an old male bird) was fired 
■t at about forty yards. The bird flew about 450 yards after 
being hit, then towered high^ and fell ^ it was picked up at 
About five poles, quite dead. 


1 examined It early next day ; the feathers were all carefully 
removed. There was a slight wound in the neck ; a pellet of 
No 2 shot had perforated the skin, but had not penetrated or 
injured the subjacent tissues. There was a wound in the right 
pectoral muscle , the pellet had penetrated very slightly, and lay 
under the integument. 

Two pellets had penetrated the abdominal cavity, one through 
the abdominal wall, the other through the bone Both had 
passed forwards ; one had slightly wounded, but not perforated, 
the stomach, and had then passed through the nght lung , a 
large vessel had been divided. There was much blood clot in 
the cavity, and both lungs were congested and also collapsed 

On examining the trachea it was found that there were three 
blood clots — one near the bifurcation, a second about an Inch 
above it, which firmly plugged the tube ; a third, smaller, near 
the larynx There was a small blood clot in the mouth and 
oesophagus — swallowed blood 

The heart and liver were uninjured, the brain was [carefully 
examined , there was no injury } iL was quite healthy and normal, 
except that the surface of the cerebellum had some slightly con- 
gested vessels, The spinal cord was unmjured; death caused by 
asphyxia and hsemoirhage As the subject has been previously 
discussed, this case may be of sufficient interest for insertion in 
Nature 

The pursuit of sport gave an opportunity of elucidating a point 
of some physiological interest that might not have been permitted 
to that of science. J. Fayrer 


Meteors 

On Tuesday evening, October 2, at 8*59 P.M , whilst watching 
for shooting stars, I saw a fine meteor. At first scarcely brighter 
than a first magnitude star, it suddenly Increased to the apparent 
size of Venus when about three parts of its path had been 
traversed, and then it appeared to explode with remarkable 
brilliancy. The motion was rather slow, and just in the place 
where its maximum was attained, it left a short luminous streak 
that 1 could trace as a faint nebulous patch on the sky for about 
three and a half minutes, drifting some five degrees away from 
the place it first occupied, and gradually dying out until I 
finally lost it amongst the small stars ot Cassiopeia. It had 
moved from R A 346®, Dec 57® N. to R.A. 352®, Dec 54® N. 
The position of the meteor's course as I observ^ It was from the 
star fl Cephei to the direction of (and below) a AndromedLC.1 
On the following night, October 3, 8 '38 pm, another large 
meteor was observed here, foiling with a very swift, short path 
a few degrees to the nght of the Pointers In Ursa Major It 
must have been as bnght as Venus, for it gave a strong flash m 
a very foggy condition of the atmosphere. There was a bright 
streak left m its track for about fifteen seconds, 

A third meteor, far brighter than either of the two preceding, 
was recorded on Monday, October 8, at il'5o PM,, and 
estimated to be twice as bnlliant aa Venus. Its path was nearly 
vertical, close to the eastern honzon, and probably directed from 
a radiant near fl Taun, at R.A, 77“, Dec 31° N. The sky was 
brightly illuminated with its intense lustre at the moment of 
appearance There was a short streak visible for three seconds, 
and this, as in the two previous cases, served accurately to 
indicate the direction of its path. 

The following were the exact courses of these large meteors 
and of a few others seen recently by me : — 
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The fine weather prevailing thii month and during part of 
September allowed me to Enaintain long watchei for Bhooti'ng 
itari'U folio wi ; — 
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Giving an aggregate watch of 57 hours and 64 [ meteors visible 
for September 4-October 17 , but this merely relates to a portion 
of the work, for 1 have only included in thi& list those nights 
when I watched for long periods together. 

From these numerous ooservations I was enabled to deduce 
many radiant points^ and have selected a few of the most im- 
portant I — 
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The last position is that of the well-known October shower, 
the Orwmas Several of the above radiants are probably new, 
and It IS noteworthy that No. 8 agrees very closely with the 
radiant and date (R A. 134'’, 77° Dec. N , October 7 + ) of 
Comet II , 1825, as calculated by Prof. A, S, llerschel. 

Ashleydown, Bristol, October 22 W F. Dlnninq 


A METEOR of unusual brilliancy was seen by the pa53engers in 
the tram from Exeter to Bristol, about 6 '15 r.M yesterday 
The tram was at the time about two or three miles south of 
Weston Junction. As nearly as I could judge, the meteor made 
its first appearance at an altitude of about 35°, and 4° or 5° south 
of west, and moved rapidly towards the horuon almost in a ver- 
tical line The colour was a greenish white, and the train lasted 
about fifteen seconds, J ohn McKenzie 

Independent College, Taunton, October 20 


Last Friday evening (October 19) we in Aberystwith saw a 
very beaudful meteor. It was ten minules past six In the even- 
ing, when as I was walking along the shore and looking seaward 
(west), I saw the meteor rapidly descending as a pear-shaped 
body of red, yellow, and purple light, increasing much in 
brightness till it reached about twenty feet, as it looked, from 
the sea surface, when it suddenly and completely disappeared. 
Its track seemed a part of it— a tail to it — being at first a pale 
golden light continuous with the 1 body of the meteor below, 
extending vertically up and ending rather abruptly above 

This narrow band of light lived complete for a short time, 
but after one minute most of the track had become a white or 
slightly grey fleecy cloud about a foot broad and three yards 
long, as it appeared, only its central part remaining bright as a 
golden nucleus to the cloud. 

By two mmutes atmospheric currents had bent the vertical 
cloud into an arc, the cxtremides turned to the north with the 
bright nucleus stiU distinct. Gradually the nucleus disappeared, 
but the cloud was itiU visible for a quarter of an hour, when the 
increasing dusk of the evening helped to obscure it. 

Its GOUTse appeared exceedingly rapid, and the brightness was 
Biich that a passer-by who did not see the meteor itself, said that 
the place was lit up like lightning,*’ 

Weather dull and wet, but Friday evening was fine. 

University ColleM of Wales, Walter Keeping 

Aberystwith, October 20 . ^ 

Curious Phenomenon during the Late ;0ale , 

The following may perhaps be of interest tO your readers. 
At about 6 50 P.M. on the night of Sunday the 14th Inst,, I was 


walking in a south- easterly direction through the village of Lower 
Tooting, when I suddenly saw fall from the sky what looked 
like a huge ball of green fire. What struck me especially was 
its size, its vivid colour, and also the strange noiaelesuiess of its 
falL It seemed to come from a part of the sky somewhere near 
where Jupiter was then visible, and to fall not a hundred yards 
from me. This, I fear, is the most accurate information I can 
give It took me so completely by surprise that 1 rubbed my 
eyes and wondered whether 1 had not been dreaming, a supposi- 
tion which seemed to be supported by the indifference displayed 
by the numerous passers-by in the face of so extraordinary a 
phenomenon. Indeed 1 should hardly have thought seriously 
of the matter again had I not heard of a letter m the Tun s last 
Monday, describing a very similar phenomenon obierved at 
Bnxton some twenty minutes later on the same evening. Thil 
and other reports of a like nature, which seemed to imply that 
the atmosphere was m a somewhat unusual condition, before and 
during last week’s storm, led me to think it worth while to lay 
before you, and if it so pleases you, before the readers of 
Nature, what I at any rate have a strong conviction that 1 saw 
on the night in question. G. A- M. 


Wme-Coloured Ivy 

The question has been discussed of late whether the ancient 
Greeks had an acute and true sense of colour I remember once 
to have seen the remark that Sophocles shows his want of colour- 
sense by speaking of winc-coloared ivy. Now this really shows 
how true ms perception of colour was. 1 inclose two ivy leaves 
which I have gathered to-day off a wall , I could have gathered 
plenty of the same colour, which, as you will see, is claret colour. 

JosErH John Murphy 
Old Forge, Duhmurry, co. Antrim, October 21 


OUR ASTRONOMICAL COLUMN 


The Satellites of Mars.— In No. 2,161 of the 
Astron. Nach , Prof Asaph Hall has published his mea- 
sures of both satellites from the dates of thor discovery 
to September 16, though the observations are not com- 
pletely reduced, differential refraction and the small 
corrections to refer the measures to the true centre of 
the planet or the corrections for the gibbous phase having 
yet to be applied Prof Hall intends to make a thorough 
discussion of the observations taken during the present 
opposition, and requests other astronomers to forward to 
him, at Washmgton, copies of any they may succeed in 
making 

Subjoined arc a few positions of the inner satellite cal- 
culated from elements which represent roughly Prof. 
Hall’s observations from August jy to September 16, as 
the following selected dates will show . — 
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There is perhaps a sensible ellipticity of orbit. The 
period adopted is yh. 39m 13s 

For the outer satellite the elements used for the last 
ephcmcris in this column have been again employed ; 
they apreo closely with measures taken by Mr. Common 
at Ealing on October 16. It appears probable that Mr. 
Common saw the jnner satellite about 9 P M. on October 
jy, the calculated and estimated positions sufficiently 
according. 
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The Saturnian Satellite Hyperion,— The fol- 
lowing positions are from Prof Hall's elements in Astron . 
Nach ^ No, 2137. Mr Common observed this very 
diffirult object with his 18-inrh ailver-on-glass reflector on 
October 14, at loh. T 5 m G M T., when us position was 
92 0° and distance 208'' , the elements give 93'2° and 208". 
'rhis satellite appears to be truly an experiment um entets 
even for our larger telescopes. 

At 8h G M T. 
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The Satellite of Neptunf^ — The ephemeris sub- 
joined is deduced from Prof Newcomb's tables in the 
appendix to the Washington Observations for 1874 — 
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The Variable Nebula in Taurus (G C No 839).— 
Dr Tempel gives some particulars of his examination of 
the neighbourhood of this object with the large Amici- 
lelescope of the observatory at Arcetn, near Florence 
Around the variable star which is close at hand (T Tauri 
of Prof Schonfeld's Catalogue) a nebulous appearance 
was easily recognisable, but Dr. Tempel says he has 
remarked the same nebulous glimmer about other variable 
stars, amongst them in one of Goldschmidt's, which wholly 
disappears ; in this case the glimmer is discernible before 
the star itself becomes visible Near the variable star 
there are two small star-clusters, about which, however, 
there is no trace of ncbulosiiy in a telescope that 15 
capable of resolving them We believe changes in the 
disposition of nebulosity near the variable star (which 
was only one minute of arc from the centre of the nebula 
at Its discovery in October, 1852) were remarked some 
years since by Otto Struve with the Pulkowa refractor, 
but there has been no appearance of late, like that pre- 
sented by the object in 1852, when it was conspicuous 
enough with a seven-inch aperture, which in 1863 and on 
several later occasions did not afford the least trace of it. 
The vicinity may be recommended for observation during 
the coming winter by those who are provided with instru- 
ments of sufficient grasp of light. Ur. Tempel has care- 
fully delineated all the features that he has noticed with 
his large telescope for comparison with any other drawings 
that may be made by competent observers. 


F. £. ALP HONS OP PEN HEIM 

'DROP OPPENHEIM, whose tragic fate was briefly 
^ alluded to a few weeks since, was bom at Hamburg, 
February 14, 1833. In 1852 he graduated from the gym- 
nasium there, and entered the University of Bonn Here, 
and at Gottingen, he pursued a widely-extended course of 
scientific studies until 1857, when he passed the examina- 
tion for Ph.D at the last-named place. In the same 
year, after a short residence at the University of Heidel- 
berg, he proceeded to London, where he carried out a 
number of researches in Prof. Williamson’s laboratory. 
Fiom here he went to Paris, where his chemical investi- 
gation! Were prosecuted in the laboratory of Prof. Woitz 


until 1867, when he returned to his native country and 
entered the University of Berlin as a pn vat-docent This 
position was soon exchanged for that of an extraordinary 
professor, and early in the present year he accepted a 
call to the chair of chemistry in the Royal Academy of 
Munster. Just at the entrance of a career of widely- 
extended usefulness, while superintending the equipment 
of hiB new laboratory, a ^oom was cast upon his path 
by the sudden decline of his wife, an English lady, to 
whom' he was passionately attached. Months of watching 
and anxiety caused a condition of the most utter mentfu 
prostration On September 16, within two hours of his 
wife's death, one of the deadliest drugs known to the 
chemist did its swift, painless work, and he was no more 

This sudden death has caused a feeling of sadness in 
an unusually large circle. Prof Oppenheim was not 
only held in high esteem by the scientific men of his own 
country, but was warmly regarded by many leading 
chemists in France and England, while in the columns of 
this journal and in the meetings of the British Associa- 
tion his name became familiar to a more extended class. 
Prof Oppenheini's chemical investigations are charac- 
terised chiefly by their variety, thoroughness, and theo- 
retical value We can only allude to his researches on 
tellurium and its compounds, the exhaustive monograph 
with F. Versmann on the application of saline solutions 
to render textile fabrics non-inflammable, the numerous 
papers on allylcn and propylen derivatives, the extensive 
studies in the turpentine group, which yielded, among 
other results, the theoretical composition of cymene and 
the ethers of pyroracemic acid. During the past few 
years he earned out a number of interesting researches 
on the derivatives of accto-acetic ether and its homo- 
logues, the most valuable of which were the discoveiy of 
oxyuvitic acid with F. PfalT and of propionyl-propionic 
ether with K Hellon As one of the founders of the 
German Chemical Society, and for many years its secre- 
tary, Prof. Oppenheim did much to contribute to the 
efficiency of this organisation and bring it to its present 
prosperity and widespread spheie of activity. Besides 
numerous contributions to contemporary scientific litera- 
ture, he translated into German Odiing's " Manual 
of Chemistry" and Wurtz' History of Chemical Theo- 
ries,” the English edition of which, by Watts, is so well 
known. 

Prof. Oppenheim's charming social qualities attracted 
to him friends in all ranks of society, and the literary and 
scientific celebrities of Berlin were often to be met 
at his table. The many foreign scientific students at 
Berlin who recall their hospitable welcome in his home 
will join with his friends m the feeling of grief over this 
abrupt termination to a career of such promising scientific 
usefulness. T. H. N. 


ELECTRIC LIGHTS FOR LIGHTHOUSES 

R eports to the Trinity House have just been issued 
giving the results of some experiments made at the 
end of last year and the beginning of the present, by 
Prof. Tyndall and Mr. J. Douglass, Chief Engineer of 
the Trinity House, on the comparative value of various 
magneto-electric machines for lighthouse pujmoses. 

The machines experimented on by Prof. Tyndall were 
the following . — (i) Holmes* machines, which have been 
already established for some years at the South Fore 
land ; (2) Gramme's machines , (3) Two Gramme's 

machines coupled together \ (4) Siemens' large machine ; 
(5) Siemens’ small machine. 

Prof. Tyndall's observations were made on November 
21 and 22 last year, from the Corporation's steamer 
Galatea^ the position first chosen being not far from the 
Vaine Light, and at a distance of 1 miles from the light- 
houses on the Foreland. Observations were subsequently 
made at various other distances. 



( ki . 25, 1877] 


NATURE 


553 


In the first place, the new machines sending their 
currents to the I.ow Lighthouse were compared in suc- 
cession with Holmes* machine, which produced its light 
in the High Lighthouse. Subsequently the new machines 
were pitted in pairs against each other — one of the two 
being in the High and the other in the Low Lighthouse 
Care was taken in each instance to reverse their positions. 
Thus, whenever Siemens below was compared with 
Gramme above, the observation was immediately fol- 
lowed by a comparison of Siemens above with Gramme 
below, and so of the others. All irregularities arising 
from differences m the apparatus employed above and 
belnw were thus eliminated 

The following are the results of the observations on the 
nights of November 21 and 22 — The new machines 
mark a great advance, both m economy and power, as 
regards the application of the electric light to lighthouse 
purpose^ Thus the machine of Holmes was found prac- 
tically equalled by a single machine of Gramme, of con- 
siderably less volume and considerably smaller cost 

This discrepancy as to cost and volume was still greater 
in the case of the small Siemens machine, which yielded 
a light sensibly equal to that of Holn'ics’ 

1 he single Gramme and ihc small Sienrcns machines 
are sensibly equal to each other, both of them producing 
an exceedingly fine light 

Prot. Tyndall was particularly impressed by the per- 
formance of the small machine of Siemens Its power, in 
relation to its size, is surprising. The large machine of 
Siemens, however, greatly transcends both his small 
machine and the single machine of Gramme ; it is 
sensibly equal to the two Gramme's machines coupled 
together, the price of the former being less than half that 
of the latter The light from the large Siemens, as also 
that from the two coupled Grammes, is of extraoidiimy 
splendour. Siemens' and Gramme’s inventions, Prof 
Tyndall states, undoubtedly place at the disposal of the 
Elder Brethren electric lights of surpassing energy 
Combining either the large machine of Siemens, the two 
Gramme's machines, or, if practicable, the two small 
machines of Siemens, with one of the group flashing 
dioptric apparatus which have been recently devised by 
Dr Hopkinson, a light transcending in power and indi- 
viduality all other lights now existing would probably be 
obtained. Such a light would displace, with enormous 
advantage to the manner, the two lights hitherto dis- 
played at the Lizard, A fixed light, even should it be the 
electric light, at a distance is not to be distinguished from 
a ship-light or an ordinary shore-light ncr at hand 

On November 22 Prof, Tyndall visited the South Fore- 
land, inspected the arrangement of the machines, and 
observed their light-producing power close at hand In 
both Siemenb’ and Gramme’s machines the induced 
currents arc sent in a constant direction. One of the 
carbons IS alwa>s positive, the oiher always negative — 
not alternately negative and pus live as m the machine of 
Holmes. The posiiive carbon is heated more intensely 
and It wastes more rapidly than the negative one ; its 
shape, moreover, is a point of some practical importance. 
From the positive to the negative carbon there is a 
transfer of particles which usually produces a cratcr-like 
hollow in the positive carbon The concave surface of 
this crater is the place of most vivid incandescence, and 
it is easy to see that the radiaiion from that surface, when 
the positive carbon is the higher one, as it is in the 
arrangement at the South Foreland, would he directed to 
the earth, To obviate this inconvenience, the negative 
carbon is usually somewhat displaced, so as to c.m!<e the 
most vivid incandescence to occur on one side of the 
positive carbon. The portiop of space towards which this 
side IS turned receives from It a greatly augmented radia- 
llon« But the radiant power thus concentratod on one 
aide is withdrawn from the other, which woula oe iftad- 
inissible if a whole circle had to be uniformly illuminated. 


In most cases, however, only a portion of the entire 
circle is required j and no disadvantage arises from the 
weakening of the landward radiation 

If no valid mechanical grounds oppose the alteration, 
It would, Prof Tyndall thinks, be a decided advantage to 
make the lower carbon the positive one. Its upward 
radiation would be utilised by the upper prisms to a far 
greater extent than its downward radiation is now utilised 
by the lower ones. 

Mr Douglass in his Report describes a series of experi- 
ments made during the first four months of the present 
year, the results obtained by him being essentially the 
same as those obtained by Prof. Tyndall As in the 
November experiments, the various machines were pitted 
against each other Messrs Siemens' small-sized, or 
No. 58 machine had proved so satisfactory that they were 
asked to furnish a second one for the trials 


For the photometric measurement of the li^ht the fiame 
of the Trinity House 6-wick lamp, when consuming colza 
Oil, was adopted as the standard This lamp was pl.iced 
at a distance of 100 feet from the electric lamp, and the 
measurements were taken by a Bunsen photometer The 
6 wick lamp was maintained, as nearly as practicable, at 
Us intensity of 722 standard candles, and this intensity 
was checked from time to time by candle measurements 
taken with a separate Sugg photometer. 

Mr Douglass icfers in some detail to the greater con- 
sumption in the top-carbon of the (iramme and Siemens 
machines than in the other machines A portion of the 
light is thus pievenled from being fully utilised in the 
extreme upper pi isms of a dioptric apparatus by the 
edge of the ciater thus foimed In order to avoid this 
loss, and obtain the maximum of light from the carbon, 
they are usually so placed in the lamp that the axis of the 
bottom carbon is nearly in the same vertical planL* as iho 
front of the top carbon This arrangement has the cil'ect 
of sending a condensed beam of light of maximum in- 
tensity in one direction, and moreover the light is much 
steadier than with any other arrangement of the carbon 
points, in consequence of the current through the upper 
carbon being held steadily at the front edge, Mr Douglass 
found wiih this arrangement of the carbons, and assuming 
the intensity of the light with the carbons having Lheir 
axis in the same vertical line to be represented by 100, 
the intensity of the light in four directions in azilnuth, say, 
E. W N and S , will be nearly as follows — E. 287, N. 
and S 116, W 38. Tne mean intensity is thus as 139 to 
100 , but Mr, Douglas thinks that for lighthouse purposes 
a mean of E. (or front), N and S, may be taken, giving a 
mean intensity of 173 to loo. 

Mr Douglas describes various experiments made to 
test the rival machines, and m an appendix the tabulated 
results of observations of the Siemens and Gramme 
machines are arranged. A senes of experiments on 
January 18 on the power of light of the machines resulted 
as follows . — 
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2 II II 
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Next day measuruments were taken of the light pro- 
duced by the Siemens No. i and No. 58 machines. The 
light produced by the latter machine was tested against 
the light produced by the Gramme machine, and the light 
produced by one Holmes machine against that produced 
by No. 58 Siemens machine, the lamps being 100 feet 
apart. The results were as follows 

With I Gramme versus No. 51 Siemens, the rela- 
tive intensity vras found to be as 100 to loo'6. With 
1 Holmes versus No. 58 Siemens, the relative intensity 
was found to be as 300 to 384. The last two experiments 
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were checked by exchanging the conducting wires and 
lamps. 

On January 20 the lights produced by the machines 
were tested against each other as follows, viz - — i 
Grainme versus No. 58 Siemens, i Holmes versus No. i, 
Siemens, i Holmes versus 2 Grammes. An [experiment 
was also made for determining the relative intensity of the 
light and horse-power absorbed by the Siemens No. 58 
machine when running at half and full speed With the 
machine running at half speed the light was found to be so 
unsteady that it could not be correctly measured 
The relative intensities of the light produced by the 
machines were as follows, viz. : — 

I Gramme vefsus No 58 Siemens as 100 to 1 16 
1 Holmes ,, No, i Siemens as 100 to 557 
1 It ^ Grammes as 100 to 663 

On a subsequent day comparative trials were made of 
the two small machines of Messrs Siemens, numbered 
respectively 58 and 68, when the intensity of the light was 
found to be as 100 for 5S to 109 5 for 68, being 9 5 per 
cent in favour of the latter machine 

A trial was made of the two small Siemens machines, 
Nos 58 and 68, woiking 'jingly, and also together in 
p-arallel circuit. The intensities were found to be as 
follows, viz. — 


No. 58 Siemens machine 4 j446 

II ^8 II II ■ ^ 5*^3 


For the two machines 11,009 

No 3. 58 and 68 coupled together * 3 »i 79 


There was thus shown to be a superiority in the intensity 
of the light produced by the two machines coupled together 
over that produced by the two machines when working 
singly, as 11,009 to 13,179, 01 as 100 to 1197, being 197 
per cent more light with the two machines coupled 
together. 

Experiments were also made for determining the rela- 
tive intensities of the diffused beam of light with the 
carbons in the same vertical line, and of the condensed 
beam of light with the axis of the bottom carbon nearly 
in the same vertical plane as the front edge of the top 
carbon , also the intensities of the side and rear light 
With the latter arrangement of the carbons the intensities 
were as follow, viz ■ — 


Machine, No. 68 

Tnlensity 

Standard in candles 

I. Carbons with axis in saine vertical line 

2 Axis of bottom carbon in same vertical 
plane as front edge of top carbon Front 

2,021 

beam 

3, Same arrangement of carbons. Side beam, 

S.804 

90" from No 2 

4. Same arrangement of carbons. Back beam, 

2,346 

180" from No. 2 

772 


Messrs. Siemens having submitted for trial with their 
machines a conducting cable of larger dimensions than 
the South Foreland cables, and of the length required 
between the engine-room and the High Lighthouse, Mr 
Douglass made some experiments with it in connection 
with each machine. The cable was 1,400 feet in length, 
and composed of 19 copper wires of No. i6 B.W. gauge 
well insulated. The cable was cut into two equal lengths 
of 700 feet each, and arranged in two coils in the engine- 
room. The currents from the Nos 58 and 68 Siemens 
machines, separately and collectively, were sent through 
It to the electric lamp, which was also placed in the 
engine-room, and at a distance of 100 feet from the 6- wick 
oil test lamp. The short current to the lamp was made 
through 22 feet of the small cable of Messrs. Siemens, 
composed of seven copper wires of No. 13 D.W. gauge. 
The loss of light with the machines was found to be as 
follows, viz, : — 


Fereent. of the 
whole 

No 58 machine . ... .... 24 

No. 68 „ .... ... 23 

Noa. 53 and 68 coupled 35 

The experiment previously referred to with the Siemens 
machine No. 58 showed a loss of light of about 43‘S per 
cent, with the current sent through 700 feet of the small 
lighihouse conducting cable There would therefore 
appear to be a reduction in this loss of 43^8 less 24 ^ 19 8 
per cent by adopting the larger cable, 

The results of these interesting and carefully-conducted 
experiments are entirely in favour of the small Siemens 
machine, which both Dr. Tyndall [and Mr. Douglass 
recommend for adoption at Ihc Lizard, 


THE MOVEMENTS OF A SUBMERGED 
AQUATIC PLANTS 

TpOR a long time the researches of Dutrochet and 
Payer, taken up and continued by Duchartre, Sachs, 
and others, have familiarised botanists with the move- 
ments of torsion or of flexion presented by certain plants. 
Notwithstanding these conscientious researches this 
question is still one of the most mystenous problems in 
vegetable physiology. I propose to draw the attention of 
biologists to a fact of the same kind, which I believe new, 
and which is connected with the phenomena observed m 
phanerogamous aquatic plants, living entirely submerged. 
It relates to a well-known aquatic plant, Ceratophylium 
dentersum^ which must be included among the number of 
those which, m certain of their paits, and at certain 
periods, spontaneously execute regular movements subject 
in their range to a well-marked periodiLity. 

It 13 known that the Ceratophylium grows in the still 
water of ponds, and that its slender, branching, floating 
stems bear whorled leaves. Their ordinary position m 
stagnant waters is vertical, or nearly ro It is in the 
upper part of these stems (of those at least whose whorls 
are separated by about one or two centimetres) that these 
movements show themselves They consist in the regular 
bending and straightening of the axis or of the branches, 
combined with a torsion more or less pronounced, 

Taking the axis at its maximum of erection, it is seen to 
bend regularly, and with the peculiarities I shall indicate 
immediately, to curve more and more for about six hours, 
when it reaches its maximum of flexion, then straighten- 
ing itself more gently, in twelve hours it resumes its 
original position , it next bends in the direction opposite 
to its first flexion, and in four hours it attains its maximum 
of inverse deviation, resuming its hrst position m four 
hours more. 

Thus a young branch is vertical at 6 a m,, at its 
maximum of inclination at midday, perfectly straight 
again at midnight, inclined at the maximum towards the 
south at 4 A.M , vertical again at 3 a.m, at its maximum 
of inclination to the north at 2 r M , quite erect at 2 A.M., 
inclined at the maximum to the south at 6 A.M , vertical 
at JO A M , and so on. 

The total duration of an evolution will thus be about 
twenty-six hours. These oscillations, although nearly 
equal m duration, do not present at all ages of the plant 
the same extent nor the same amplitude. At first not 
well maikcd, but involving the entire axis, they become 
more and more pronounced with the age of the branch ; 
then the lower internodes become successively immobile, 
and the terminal ones alone continue to move. 

The branches of the Ceratophylium present two different 
aspects. Sometimes the whorls are very close to each 
other, the internodes being very short ; the leaves of the 
consecutive whorls, resting on each other, make with the 
stem a very ^cute angle and form a compact mass. 
Sometimes the internodes are elongated, the whorls are 

’ From *n article in La by E Rodicr. 
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Beparatej the leaves gradually extend, forming with the 
axis a greater and greater angle, and some ftnish by 
turning themselves down towards the base of the branch, 
It is under the last form that the plant accomplishes, 
in the most app'irent manner, the movements to which 
we reler. These become more manifest when young 
branches grown in an aquarium assume, in consequence, 
a slender and weak aspect, and the leaves become almost 
capillaiy Consequently the best manner of observing and 
measuring the oscillations consists in submerging a piece 
of the stem bearing an axillary bud, and fixing the frag- 
ment by means of a weight. The young branch then 
assumes a vertical position, and its movements soon make 
themselves apparent. It is then easy to see that the 
movement of fiexion is produced first in the superior 
mternodes, and that it is propagated thence m a diminish- 
ing degree from above downwards , while, on the contrary, 
the movement of erection commences with the inferior 
part terminating with the superior, which sometimes, 


shortly before quite recovering itself, forms with the axis 
a very acute angle. 

The oscillations continue very apparent during several 
days ; ordinarily they diminish at the end of a certain 
time Their amplitude decreases, and the branch becomes 
motionless or apparently so. But after thus remaining 
stationary it may resume its former variations There 
are, moreover, branches, especially those which arc almost 
horizontal, which continue mntionless 

Light does not appear to have any influence on these 
movements. At least the suppression, the diminution, 
the change of colour, or the direction of the luminous rays 
have not had any apparent influence on them. Although 
I have seen the leaves participate in the movements of 
the axis, the modifications they have undergone may well 
be mechanically produced by the inflexions of the axis 
Itself 

As to the movement of torsion, I am not able to say 
anything precise for want of experiments sufficiently con- 



Fig I —Vinoii'i po5ition8 usiimed by a branth of Ccrnio^hylhim deftiersum 


elusive. The movement is neverlheless very apparent. 
It takes place sometimes in one direction, sometimes, 
and much more energetically in another. By means of 
an index made of a thin plate of mica or glais, supported 
by a small glass float sufficiently weighted, the whole 
resting on one of the whorls, and carefully turned round 
by means of a pin moving over a scale, I have measured 
angles of tension of 35 degrees in nine hours, 120 degrees 
In seven hours, 450 degrees in nine hours, &c. But 
having only lately commenced the research, 1 must abstain 
from co-ordinating the results. 

Such are the general facts which I have to indicate, 
and in s^port of which I give an illustration of particular 
cases. Ine figure gives for a branch nineteen positions 
for March 30 and 31 and April 1, The very marked 
movements took place from north-east to south-west, and 
the entire evolution in twenty-six hours. 

The priority of action of the superior mternodes for 
the flexion, and that of thff inferior mternodes for the 
erection, is here very evident. The nutant attitude of 
the apex of the shoot, almost at the moment qf complete 
erection, is also extremely sinking. 

To April 26 the movements continued, but they were 


then limited to the superior extremity of the branch. 
It appeared to shrink from the light, but as at the same 
time a branch in close proximity turned towards the light, 
the direction of displacement could not be so accounted 
for, 1, nevertheless, during the following days (i) totally 
suppressed the light, (2) threw light upon the plant, by 
means of a mirror, in a direction opposite to that of 
the ordinary light, (3) placed a screen reaching almost to 
the middle of the plant, (4) placed in the path of the rays 
a red glass, intercepting as far as possible the other rays. 
The phenomena remained the same. 

NOTES 

The Queen has conferred the honour of the CompairioDship 
of the Civil Divulon of the Order of the Bath on Prof Frcdetick 
Augustus Abel, F R.S , Chemist to the War Department and 
President of the Chemical Society, and on Major-General Charles 
Wnght Younghuiband, F,K,S , R.A., Superintendent of the 
Royal Gun Factories. 

Thb University of Cambridge proposes to confer the degree 
LL.D. upon Mr. Charles Darwin. 
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Undee the title " ChElIeDEer-Bncfe ” a collection of lettert 
are now being published at Leipzig (EngelmaDn), which were 
written by the well-known zoologist, Dr. Rudolph von WlUe- 
mors-Suhin, of Munich, to his mother during the years 1872-51 
when he was taking part in the Challenger Expedition, from 
which he was never to return, Frof. KupRer has written a 
prelace to these interesting documents. 

We are glad to be able to state that the fears exprened in 
our paragraph a fortnight ago respecting the loss of Mr. 
Seebohm's collections in the wreck of the Thames were un- 
founded. Mr, Seebohm has reached England with a very large 
collection of birds' skins and eggs, made in Northern Russia 
during the past summer. 

The fallowing changes in the council of the London Mathe- 
matical Society are proposed to be made for the coming i^ession : 
Prof Clerk Maxwell, F R S., and Mr. Harry Hart to lake 
the places of Prof Clifford, F R S , and Rev R Harley, 
F R S., who retire. Prof Maxwell to be a vice-president 111 
the room of Mr. Spottiswoodc, F.R S , who becomes an ordi- 
nary member of the council, 

M. Fave is to give an address on Thursday, at the quarterly 
meeting of the five academies ; he has chosen for his subject 
'* The non-exUtence of any lunar action on weather.” 

A sri ciAL meeting of the Society of Telegraph Engineers 
will be held on Wednesday the 31st inst,, under the Presidency of 
Prof, Abel, C D , F.R S , when a paper will be read by Prof 
Graham Bell on the Telephone, and its working will be fully 
Illustrated 

Dr. Janssen’s observatory for physical astronomy is in fall 
operation at Meudon, on the aite of the old palace which was 
burnt during the Pans siege , the instrumenU are placed under a 
number of domes on the terrace A credit will be asked from the 
new Legislative Assembly for repairing the ruined buildings. 
Dr. Janssen is preparing a memoir on the results of his numerous 
photographs. 

Mr. E. Wilson has recently imported some live ants from 
Australia, and presented them to Sir John Lubbock, This is 
the first time that ants have been brought over alive from the 
Antipodes, They are said to be stmgless, and as there is no 
queen, there is no fear that the Australian ants should take the 
place of the Colorado beetle 1 

A NUMuERof Esquimaux arc expected daily at the Jardin 
d'Acchmatalion, Pans, with their dogs, sledges, &c They are 
to stay at the Gardens during winter, camping out of doors. 

M Marche, one of the Ogov^ explorers, was present at the 
last meeting of the Paris Geographical Society, He expressed 
the decided opinion that, considering all the circumstancei con- 
nected with Stanley's discovery, the Ogov^ is merely a branch 
ot the Congo He met some natives on his journey who said 
they came from a large river where white men are to be found, 
which nver cannot possibly be other than the Congo. The 
course of the stream gave mdication of a south-easterly bend 
which supports such a hypothesis. 

The Geographical Society of Fans purchased a piece of 
ground for building its hotel, some time ago, and the Mumcipal 
Council bf Fans bos diminished by about 2,000/. the purchase- 
money which had been agreed upon. That sum is about one- 
fourth of the total price. 

At the Huddersfield Mechanics’ Institulion, on Tuesday, 
Mr, Forster again insisted on some of the Ideas so foocibiy, 
brought out by him recently at Bradford. The gist of hli 
oddimi was that It wiU be impoatible to stop at the three R's 
in elementary teaching ; that, os in Gennany, Switzerland, and 


America, elementary schoolf should be supported entirely from the 
taxes, and that the education should be such that tan-payers of 
any claaa might send their children to these schools In the con- 
fidence that they would get a complete and thorough education \ 
whether they did so or not would be their own affair. 

Lord Hartington laid, on Wednesday lost week, the foun- 
dation-stone of a public hall to be erected in memory of George 
StepheoEon, at Chesterfield. The hall will cost 13,000/., and Is 
to be used for scientific and educational purposes, 

We would call the attention of our readers to a scheme for a 
Channel Islands’ Museum and Institute of Pisciculture Society, 
the objects of which will be found described in our advertising 
pages. The scheme seems to us to deserve encouragement. 

At Leipzig a " German Society for Mental Work" has been 
founded. Its object is the promoiion of literature, art, and 
science, and of mental culture generally, in all German lands, 
on the basis of a contest against materialism, inasmuch as 
matenalism is looked upon os a hindrance to the ideal aspira- 
tions and triumphs of the nation. The principal seat of the 
Society Is to be at Leipzig, but the yearly meetings are to be 
held in various cities, The president for the current year is a 
Dr. Beyer, and the organ of the Society is to be the periodical 
Literartsche Korrespondenz. Two deputies for South Germany 
have been elected . Ilerren Herm, Lingg (Munich), and Schmidt- 
Weissenfels (Stuttgart). 

This year's meeting of the German Society of Viticulture was 
held on September 26 at Freiburg, In the Brcisgau, and lasted 
until September 2S The principal subject discussed was the 
best method of destroying phylloxera. 

The Botanical Society Flora" of Dresden will, next year, 
in celebration of its fifty years' jubilee, hold four great'exhibitions 
of plants The respective dates are fixed os follows ; March 
21-25, May 16-20, June 25-29, and October 3-7 The exhibi- 
tions will be under the superintendence of Dr. Krause, the 
director of the Royal Gardens at Dresden. 

Karl Russ, the well-known ornithologist and editor of the 
Isis and the Gtfiedertt Wclt^ has recently published a pamphlet 
on carrier-pigeons, which is extremely intcrealmg, The Imperial 
Post and Telegraph Offices of the German Empire have, by the 
recommendation of the German Postmaster-Geneial, Dr. Stephan, 
purchased large numbers of the little book, and a French transla- 
tion la now in progress. 

The ’‘Dismal Swamp," so well known in connection with 
American slave-stones, the Hao York Tnbune mforms us, is 
said to be an entire misnomer. There is nothing dismal about 
it except its general solitude. It ki described by recent visitors 
as a capital resort for sportsmen, game being abundant, and fish 
ready to rise to the fly. The most curious features of the swamp 
are the sweetness and wholesome character of the water, and 
the entire freedom of its few inhabitants froin malanons diseases. 
This punty is aacnbed to the mffuence of the juniper tree, which 
certainly colours if it does not improve the water, and possibly 
I contributes an antiseptic property to the air. 

Several bolides have been observed in France, one on 
October 14, half-past 6 F.M., from Vincennes (near Paiii), 
Havre, and Clermont-Ferrand, appearing in the vicmity of the 
Great Bear; another on October 16, at S p.m., at Chombery, 
travelling froiki east to north-west. 

The annual meeting of the Yorkshire Naturalists’ Union was 
held OQ October 6 at Wakefield. The onnoal report showc^ 
that the post year had been one of unasiial tuooeaa and steady 
, pro^rev. Six mectingt had been held-^t Foiatefiract, Wethciby^ 
Nostell Priory, Shipley Glea, Goole, and Copley, and the 
attehdance hod umrorml^ been good, The lectioni Mikh hod 
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been cBUblUhed had quite justified by BUCoesB the experiment of 
their formation. The numl^r of Bocietlea In union had increased 
from twenty-one to twenty-five, and of membei-s from 1,050 to 
1,300. The change of name havmg been mentioned, the pro- 
projyoaed issue of Transactions was spoken of In response to 
the council’s appeal for funds, a liberal, though of course not as 
yet sufficient, response had been made. There are at present 
about 105 subsenbers to the funds, which, after defraying the 
expenses of the meetings, will be 1 devoted to the publication of 
Natural History Transactions for the county. The financial 
Btalcment showed a balance available for purposes of publication 
of over zo/. Mi Henry Clifton Sorby, F.R S , of Sheffield, 
was nnammously elected president. 

The Committee of the Chester Society o Natural Science 
announces that in connection with the Gilchnst Educational 
Trust, SIX Popular Science Lectures will be given in the Town 
Hall, Chester, on successive Tuesday evenings, commencing 
Tuesday, November 6, by Prof. \V C Wilhimson, F R S , 
Prof, P. Martin Duncan, M.D., F.H.S, and Dr. William P, 
Carpenter, C P., F U S The admission to each lecture is only 
one penny. The Cheater Society has founded a Kingsley 
Memorial, which has taken the form of a number of prizes, 
details concerning ^ihlch will be found m our adverUsmg 
columns. 

The following is the title of the essay to winch the Howard 
Medal of the Statistical Society will be awarded in November, 
1878, the essays to be sent m on or before June 30, 1878, 
”The EfTccls of Health and Disease on Military and Naval 
Operations." The council have decided to grant the sum of 
zo 4 to the writer who may gam the “Howard Medal" in 
November, 1878. 

M. HE Fonvielle sends us an account of a balloon ascent he 
made on the 18th instant in the Ilydrogene. The departure took 
place from the Champ de ]\Iars at half-past three i'. M, The balloon 
at first was pushed by a gentle north-eassterly wind blowing m 
(he direction of the valley of the Seme to an altitude of 600 
metres, when it met with .another aerial current coming from 
north-west, The air was quite moist. The rays of the disap- 
pearing Bun covered the ground with a strong red colour, and 
M. de Fonvielle suggests^that the planet Mars takes its reddish 
shade owing to the large quantities of vapour disaemmated In its 
atmosphere. When the Ilviirogeiic was passing from the inferior 
current to the Eupenor it received a] sensible shock and vibrated 
bke a pendulum for some time. From 1,200 metres to 1,600 
he found a wind blowing fiom the norLh-eaat like the first met 
after starting. The air was cold and dry. Ihe temperature, 
when ascendiDg, was 13" Cent, in the shade and at 1,600 meters 
he found 3" Cent, under o When landing at a quarter-past six 
the thermometer gave 10” Cent, on the ground at Ponelle, about 
forty kilometers from the Champ de Mars. During about twenty 
minutes, having descended m the vicinity of land not above 300 
metres, the baUoon met a south-weaterlyj wind which was 
prevailing in the valleys of Bievre, That current of air was 
obviously enough a modification of the principal wind in 
consequence of the hilly character of the district. Such local 
winds observed by meteorologieta can lead to no practical 
conclusions at all. Tf we consult the readingB taken at the 
itations of the International Service on October l8 at six p,m,, 
we find almost no two itations having the same wind in 
the Parisian dlstiicL The only wmd worthy of note was 
that shown by the direction of the clouds, and of which no 
ncconnt was taken. M. de FonvUUe states he never met 
in hlj many serial journeys drcumsIsnceB so stroDgly in 
favour of the Introduction of doud ohservations iu weatber 
prognoBtfeations. ,The principles advocated by Buj^BoUol^ and 
practised by Norwegian oboerversi received a' atrong" con- 
ArmatioD. 


On the map of Major W. P. Raynolda, embracing that portion 
of the Missoun River country traversed by himself in 1859 and 
i860, there was first recorded the peculiar hydrographical feature 
known as the “ Two-Occan Water." Ita position is there indi- 
cated roughly by means of dotted lines, according to the account 
given by Drldger, the guide of the party. In the report of the 
expedition Raynolds remarks chat ** having seen thii phenomeoQ 
on a small scale m the highlands of Maine, where rivulet 
discharges a portion of Its waters into the Atlantic and the 
remainder into the St. Lawrence, 1 am prepared to concede that 
Bridgec’s 'Two-Ocean River ^ may be a verity." Dr. Hayden, 
after a careful reconnaissance of tile region, reported that such 
a phenomenon was at least doubtful, at the same time suggesting 
that the “low ndge in the great water 'divide of the continent 
has doubtless given rise to the story of the Two-Occan River, and 
such a stream has found its way to most of our printed maps. The 
expedition of CapL W A Jones, m 1873, ascended the valley of 
the Upper Yellow-stone for twenty- five or thirty miles, the trail of 
the party left the marshy bottom-lands to traverse the drier 
portion about fifty feet above the stream upon the right bank. 
The river at this point was then (early in September) rather 
sluggish, the slope being somewhat gradual. Presently they 
crossed a small, but rapid nvuiet, coursing down the mountain 
side, and falling abruptly into the valley just beneath *hem. 
Beyond them the view was unobstructed, but the stream appeared 
to ascend the slope towards them, until they observed that the 
rivulet had divided in the plain below, one portion gliding silently 
into the river behind them, to find its way at last into the Gulf 
of Mexico, while the other branch had descended in front to join 
tlie westward flowing waters of the Columbia, vm Snake River, 
finally reaching the Pacific Ocean. The true position of this 
remarkable feature of physical geography La clearly shown on the 
map which illustrates the report of Capt Jones (“ Report upon the 
Reconnaissance ofN. W. Wyoming made in the summer of 1873, 
by Wm A. Jones, Captain of Engineers. Washington : Govern- 
ment Printing Office, 1874"). The mountaui stream now bears the 
name proposed by Raynolds — the “Two Ocean Creek" — and 
its two branches are named respectively, Atlantic and Pacific 
creeks. Thus is verified another of the stories of that faithfhl 
guide and hunter— James Bridget— one of the most worthy of 
Rocky Mountain pioneers. 

The Eleventh Annual Report of the Warden of the Standards 
has been Issued. The office of Warden of the Standards, on 
the retirement of the late Warden, Mr Chisholm, was associated 
with that of the Permanent Secretary of the Board of Trade, 
BO that the Report is signed by “ T. IL Farrer," as Warden of 
the Standards. The practical duties of the deportment are 
discharged by^Mr, H . J. Chaney. Among the subjects referred 
to iti the Report is the rude and antiquated method of Leaching 
weights and meaBures m uur schools, which has been referred to 
in previous papers of the' departmenL It would appear, from 
present arithmetic bcoks that the student may sidl be taught 
the particulars of weights or measures which can be of no possible 
use to him ifi oilcr-life. Another interesting point referred to is 
the, merits of “ short-arm " and “long-arm" balances. To 
meet the requirements of modern science a balance is needed by 
which the weights of bodies may be determined most accurately 
and quickly. Prof. Mendclccf, of St Petersburg, and Herr 
Bunge, Mechanicua, Hamburg, have shown that It is possible to 
weigh quickly and accurately by the use of a balance whosabeam 
has much shorter arms than those now In general use. A prac- 
tical test of the relative merits of a beam with long arms and ol 
one with short aims has been made m the department. By this 
test, as well as from the mathematical consideration of the ques- 
tion, if baa betti ascertiincd that whilst the probable error of a 
weighing made with the shoit-arm balance is slightly greater thAi 
the probable error of a weighing made with the long-arm balance. 
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yet A weighing by the long-arm balance occupiea twice aa much 
time as one made with the short-arm balance Consequently 
great economy of time is obtained by the use of a short* 
arm balance. Prof. Barff’a process for preventing the corro- 
B'on of iron appeared to the department to be likely to 
prevent the oxidation of Standard weights mode of iron Prof. 
Par FT has undertaken to submit some specimens of iron weights 
to this process, and it is intended to place these weights m the 
hands of some local inspector of weights and measures so that it 
may be ascertained whether iron Standard weights thus protected 
could safely be used m place of the expensive bronze or brass 
Standard weights at present used The Report refers to several 
other points connected with the working of the department, one 
ut importance to the general public being Us operations in con- 
nection with the testing of gas meters 

Mr. a Rixgwood, of Adelaide, South Australia, publishes 
a plan by which one observer may measure the height of Ihc 
clouds The observer is to note the altitude and azimuth of the 
cloud, the azimuth of the cloud’s shadow, and the spot in the 
surrounding country where the shadow falls , from this lut 
observation by means of a map he can find the distance of the 
shadow from him. From these elements, together with the 
allitude and azimuth of the sun, a variety of expressions for the 
height of the cloud can be deduced, The method is equivalent 
to taking observations at each end of a base whose length is the 
distance of the shadow from the observer, the observer at 
(he shadow end of the base being the sun The difficulty of 
recognising the shadows of individual clouds and the compara- 
tively short time in each day during which it would be possible 
to do so, joined with the fact that the higher clouds, such as 
Cirrus and cirrocumulus, hardly ever cast defined shadows, must 
prevent the method from becoming generally useful ; but slill 
theie is this to be said for it, that if in an observation the base, 
t e , the distance of the cloud's shadow from the observer, is 
kng, a good measure of the height of the cloud may be got with 
comparabvely rough observations of the other elements. 

Thb Binging of mice is a phenomenon which was recently 
afhrmcd by Dr, Berdier in a letter to La Nature^ A distinguished 
herpetologist, M, Latastc, suggeated that he may have made con- 
fusion with the singing of a raniform batrachian, the Bomhmator 
but Or Berdier said there was no marshy ground near the 
room m which he had heard it, and he stuck to bis assertion. Ills 
observation has been confirmed at n recent meeting of the French 
Soci^tc? d'Acclimatalion, by M. Bnerre, who stated that he, with 
s;ivcral others, had heard mice sing at Saint-Mickel-sur-rHeron 
(in Vcndi^e), in l&5i'iS53. The singing (which was at first 
attributed to reptiles) came from an old cupboard bought in a 
market-place, and concealing mice. It was about sunset that the 
sounds generally commenced M Bnerre soaped the joints and 
the wood so that he might open the cupboard suddenly without 
noise He did the latter one evening soon after the sounds had 
commenced, and succeeded in observing, for about a minute, the 
movements of the throat of a mouse, which emitted a song like 
that of a wren, the snout being elongated and held up in the air, 
as a dog does when he howls. He seized the animal witb his 
hand and called others to see it, but it got off. The singing was 
resumed the same night and those following. M. Brierre is unable 
to attribute the singing of the mice (as Dr. Berdier does) to imita- 
tion of that of canaries, for he had no birds in the house, nor had 
the previous proprietor of the cupboard any. 

In describing Eome recent falls of meteoric stones in America, 
Mr. I.,awTence Smith bos pointed out (Co^nptes Jiettdus) that in the 
last eighteen years there have been, in the United States, twelve 
fails of meteorites which have been collected , and he notes the 
refflftrkable fact that eight of the meteorites, representing more 
than 1,000 kilogrammes of matter, have fallen in the region of 
the Western Prunes, and on a suiface which does not exceed one- 


eighth of the extent of the United States. This cannot evidently 
be attributed to there being a dense population and numerous 
obseivers (a consideration sometimes urged) Still more striking 
IS the circumstance that in the last sixty years there have been 
twenty falls of meteorites observed m the United States, of 
which ten, or the half, have fallen in this same region , and, 
moreover, these falls have brought about 1,200 kilogrammes of 
mineral substance, a quantity twenty times greater than that of 
the ten other falls recorded as having occurred outside of this 
region. 

It has long been known that the photographic Image of a 
luminous object is dilated at the expense of the dark parts or 
the field itself. This has been merely attributed to a gradual 
advance of the chemical action (without further attempt at expla- 
nation) The phenomenon has recently been studied by M. 
Angot {Journal de Physique'S^ He finds that the dimension 
of the images increases with the intensity of the light, with the 
duration of exposure, with the sensibility of the plate, with 
diminution of the aperture of the objective, and that it is greater 
when the plate has not previously been impressed by diffuse 
light than when it has. M, Angot discards the hypothesis of a 
mysterious advance of chemical actions, and shows how the 
phenomena are accounted for by the ordinary theories of optics. 
This variation of the diameter of images is inevitable in practice; 
to render it very small the operator should satisfy himself that 
Ihe objective used is nplanetic, t.e , free, as far as possible, 
from aberrations of sphericity and refrangibility. He has only 
then to take account of vanations due to diffraction, which may 
be attenuated by using objectives of large aperture. It is by 
using an objective without sensible aberration and of fifteen 
inches aperture that Mr. Rutherford has succeeded in obtaining 
his magnificent photographs of the moon. 

Some interesting experiments on the photo-electricity of 
fluorspar have recently been desenbed by M. ,Hankcl to the 
Saxon Academy of Sciences. His attention was drawn to the 
phenomena m studymg the thermo-electric properties of crystals. 
The new erfects were found much more intense than those got 
by heating the crystal, or by friction of its surface with a brush ; 
moreover, they were of contrary sign, and so must be attributed 
to on action proper to light. The principal results of experiment 
are these . The centre of a crystalline face presenta, after 
exposure of about an hour to sunlight, a strong negative tension, 
while the tension towards the sides is much less, and even most 
frequently positive An exposure of the crystal to the tem- 
perature of 95° for several hours produces, during cooling, the 
smallest positive tensions at all points of the ciystal. Experi- 
ments made by filtering light through coloured glasses, a layer 
of water, a solution of alum or of sulphate of quinine, showed 
that the chemical rays are much the most active. Lastly, a 
too strong concentration of light on the crystalline face removes 
all sensibility to the ulterior action of light. To give on idea of 
the degree of tension observed in such expenmenis, M Hankel 
slates that a brass plate 95 mm. in diameter, connected with a 
zinc element, copper, and uninsulated water, gave a deflection 
(in on elecirometer composed of a gold leaf hung from an insu- 
lated brass rod between two insalatcd plates of brass) of i°’2 
on approaching the centre point as nearly as possible, and about 
0^*6 on approaching the edge The deflections obtained by 
exposition to light reached 21”, and even 26° in the centre of 
surface of a crystal electrified by light. 

As supplemental to the article on'theblue gum-tree, at p. 443 
of Nature, voL xvi,, the following notes from a report on the 
culture of Eucalyptus in Algeria by,ConBul-General Playfair will, 
no doubt, be interestmg. With regard to rapidity of growth, it 
seems that the fint 'trees ever planted In Algeria were sown in 
1S62, and upon bmsg measured in 1S74, that ii at twelve yean 
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of Bge, gftve a circumference at one metre from the ground of 
I '52 metres, another of eleven years growth gave 1*42, and 
another, planted in fresh alluvial soil, nine years of age, gave 
I 57 metres — about six inches more, CoL Playfair says, than 
he could embrace with both arms. To the question of 
the sanitary tflects of Eucalyptus a good deal of atten- 
tion has been directed. An inquiry was instituted by the 
Society of Physical and Natural Sciences at Algiers under the 
presidency of Dr. Bertherand, and the result was that from thirty 
localities reports were received, all of which apeak favourably of 
the Eucalyptus as a fever 'preventive On I he banka of Lake 
Fetzara, near B6ne, 60,000 young trees of Eucalyptus globulus 
were planted in 1869. At the present time they have attained 
a height of from 7 to 8 metres each, and have, it is said produced 
a very marked effect on the locality. Such was the feverish 
condition of this district on the annual fall of the water and the 
denudation of its banka that the director of the Jardin d’Essai, 
who went to examine the condition of the plants, was imme- 
diately seized with a violent fever which la'sted twenty days. 
This gentleman, however, now reports that the miasmatic influ- 
ences which affected him so strongly then have disappeared, and 
the mosquitoes which rendered the place uninhabitable have dis- 
appeared with them, At the great iron mines of Mokta ct lladid it 
was formerly impossible for the workmen to remain there during the 
summer ; those who attempted to do so died, and ^he Company 
was obliged to take the labourers to the mines by tram every morn- 
ing, and to carry them back to BOnc at night, a distance or33 kilo- 
metres each way. From 1868 to 1870 the Company planted more 
than 100,000 Eucalyptus trees, and now the workmen arc able to 
live all the year through on the scene of their labour. Consul Play- 
fair advances the following reasons as accounting for the causes 
of the improvement in climate fiom planting Eucalyptus trees — 
** In some places," he says," the trees destroyed miaama by 
utilising the moisture of the soil m which they were planted, 
and thus draining marshes ; the emanations from their leaves 
also may have produced a salutary effect. They contain a Urge 
quantity of essential oil very similar to 'turpentine, which they 
emit in great quantities, especially when stirred by the wmd, 
and this acts, it is supposed, as a febrifuge " We are further 
told that considerable numbers of Eucalyptus have been planted 
all along the railway from Algiers to Oran Where this line 
passes through the Metidja the trees have grown most success- 
fully, but in the Chelif they have proved almost an entire failure. 
This, however, may have been due to their receiving no attention 
whatever after being planted. 

We have received reprints of two papers by Dr. C. Le Neve 
Foster, one "On Some Tin-Lodea in the St. Agne^ District," 
and the other " On a Deposit of Tin at Park of Mines." 

We have received an interesting little publication, by Mr 
Edwin Lees, F.L.S., reprinted from the Transactions of the 
Malvern Naturalists' Field Club, on "The Forest and Chase of 
Malvein, its Ancient and Present State," with notices and 
illustrations of the most remarkable old trees remainmg withm 
Its confines. 

The additions to the Zoological Society's Gardens during the 
past week include a Bonnet Monkey {Macacits radmtus) from 
India, presented by Mr. Richard Turner , an'Azara’s Fox(Gi//rj 
azara)^ two Brazilian Cariamas {Cariama cnsiata\ a created 
Screamer (Chauna chtrvarta) from the Argentine Republic, two 
Crab-eating Raccoons {Procyon canertvorus) from South Brazil, 
a Yarrell’s Curossow {Crax carunculata), a Sclater's Cuiassow 
{Crax sclal^ri), a Globulose Curassow {Crax giobulosa), a 
Garden's Night Heron {Nycti^ax gardmi) from Brazil, four 
Silky Cow Birds {Molothrus bimanensu\ a Banded Colinga 
{CoHnga eincta)^ a Yellow- footed Thrush {Turdus Az/i/rJ')J]rom 
BahU, deposited; an Ostrich {StfutMo catwlui)uom Africa, 
lecdTed hi exchange. 


THE LIMITS OF NATURAL KNOWLEDGE^ 

ir. 

LJAVING considered the capacity of the subject and the 
■*“ accessib'lity ol the object, we must now turn our attention 
to the copula, 1 c , the demands which we make of knowledge. 

As all conceptions which we form of nature are exclusively the 
results of sensual perception, our knowledge cannot go further 
than to compare the phenomena we have observed, and judge 
them with reference to one another If any phenomenon of a 
special nature occurred only once, if, for instance, we were the 
only existing organisms our insight would be extremely limited, 
because all our knowledge of the human organism we have 
essentially obtained from its connection with all other organic 
beings. The comparison of many phenomena gives us a unit or 
a standard by which wc can measure and determine each single 
one We tnerefore obtain just as many measures as there are 
properties in nature which we can perceive by our senses or 
which can be inferred from sensual perceptions by our judgment. 
As these measures are deduced from finite facta they have only a 
relative value, and our knowledge remains finite for the same 
reason 

We therefore understand a plienomenon, we kcow lU value 
with regard to other phenomena if wc can measure, count, or 
weti^h It We have a clear idea of the size of the lowest fungus, 
of which we must place some 2,000,000 or J, 000, 000 individuals 
side by side to complete the length of a metre, of the size of an 
elephant, of the earth, of our solar system, the radius of which Is 
somewhere about 3,000,000,000 milea We have a clear idea of 
the lime in which a ray of light carries to our eye the writing of 
a book which we read, and which 19 about the fl^umrS^inroTr^h part 
of a sccond^of the life-time of the lowest fungus winch in a 
plant-box or in the human body Is replaced by a new generation 
after only twenty minutes — of the lifc-time of an oak which 
may be several thousand years, and of the 500,000,000 years 
which have passed since the generation of organisms upon our 
earth. 

Natural bodies are composed of parts , the value of their 
internal structure, of their organisation, is exactly determined by 
the quantity, nature, and arrangement of these parts. They 
therefore give us the measure by winch we judge the compound 
whole, and with which we measure its organisation as It were, 
The morphological or descriptive natural sciences by these 
measurements obtain Iheir scienliflc data. Chemistry, which at 
the present time is bIiU an eminently morphological science and 
which investigates the formation of compounds from elementary 
atoms, and mineralogy, which presupposes the uniform arrange- 
ment of molecules, Imve arnv^ at a btale of great perfection. 
The common measure for organisms is the cell, and further on 
the organ , the common measure for the systematic unities of 
organic nature (for varieties, species, genera) we And in indi- 
viduals and gcncratiolis 

We are enabled not only to'comparc the different objects and 
measure them by one another, but in as far as it changes, we may 
also compare as vslem, a unit group of thinn of similar 

nature, with itself and measure it by itself. The knowl^ge of the 
change is complete if the later stage is proved to be the necessary 
consequence of the earlier one, or the latter to be the necessary 
predecessor of the later one, if one can be constructed from the 
other, if therefore both stages can be brought into the relation of 
cause and effect to one another. 

In the elementary domains of the material this causal relation 
is the mechanical necessity, which for two successive stages 
demands the equal sum of motion in a certain direction (or living 
force) and of potential energy. Among the sciences which apply 
here astronomy ranks firat ; next in efficiency are several physical 
sciences, poiticuiarly the mechanical theories of heat ana optics. 
Physiology, or the physics of the organic world, tries to pene- 
trate into a far more diflicult and more complicated domain, by 
following the footmarks of her older sister 

In the higher domains of the material we cannot for our causal 
knowledge uphold the demand for this mechanical necesuty. 
Indeed this is perhaps impossible in the case of all structure. 


■ Addresn delivered at ihe Munich meeting of the Gennen Aoiocia- 
tion, by Prof C von Nbgcll, of Munich (Ihe author, in a note, to the 
German origuial, remarks that this leclure had to replace another in the 
programme, which had been promiied by Prof Tschermak, of Vienna. At 
iheelcvenih hour Prof Tiefaermak announced his inability to attend iha 
Munich meeting, Oftd the author was requested by ibe Mcretanas 10 All the 
gap thus occoEiODcd. The addieai theicfon, the author stale b, bears tlU 
aUmp Of lU hasty origin, as it was written during a Journey in (he Alps, 
when there was^nelthei luffidenl lainire nor opportunity for careful ana 
elaborate work ) Contiitbed from pw 535, 
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We ihalL probably never lucceed In explaining definitelv why 
the origin of a chemical comnoond and of a crystal must be the 
necessary result of known forces and motions of elementary 
atoms and molecules This will be the case still less with the 
formation of cells, with the growth of organisms, with the propa- 
gation and inheritance of peculiarities And yet we may, even 
Fn these domains, speak of causal knowledge with some show of 
right, only the elementa which constitute this knowledge are not 
simple forces and motions, but very complicated combinations of 
these, which are not analysed further Our causal knowledge 
will arrive at picrfcction when we succeed in predicting future 
events with the same certainty and exactness as astronomers do 
Now we already find certain indications of this in the chemistry 
of compounds and m organic morphology, since it i<! possible 
to make deductions from certain stages of development of an 
organism with regard to earlier or later stages of the same. And 
a time wdL arrive when the organic laws of the still youthful 
history of development of the individual and of the still younger 
history of development of the species will have been more 
investigated, and when we need no longer presuppose ontogenetic 
and phylogenetic necessity as a matter of course, but when we 
will ahobe able to understand the cause of this ncctssity. 

The objection will perhaps be raised that causal knowledge 
certainly consists of our understanding the necessity, as in the 
case of mechanics, but that this does not apply in domains where 
we must start from uninvestlgated compound objects. The 
mechanics of the heavens is based upon general gravitation and 
centrifugal force, and both are simple forces acting in a straight 
line. But both are hypotheses, which rest upon our experience 
and of the reason of wnicli we arc Ignorant. Astronomy reveals 
to us the necessity of astronomical phenomena only under the 
supposition of facta we have experienced — not the necessity in 
Itself If we were to demand that to our knowledge the “why?" 
should be clear, there would not even be any astronomical nor 
yet any physical knowledge In the organic domains causal 
knowledge is entitled to the same importance as physical know- 
ledge is in the inorganic held. By experience we know a system 
of forces and motions, fur example, the cell We ascertain 
certain general facts relating to this system (m the same way as 
with gravitation and centrifugal force in the heavens), and we 
use these facta for further deductions. Our msiglit into the 
necessity of some process of growth consists in our recognising 
this process as a necessary consequence of those facts. 

Our knowledge of natural things therefore rests upon our being 
able to measure them, either by themselves or by one another 
Another method of observation leads ua to the same result. We 
understand and master something perfectly, if we create it our- 
selves, because in this case we see its cause. The only thing in 
the domain of knowledge, which, based upon our sensual per- 
ceptions, we can accomplish, is mathematics. The tenor of this 
formal science is perfectly clear to us, because, indeed, it 11 the 
product of our own minu We can therefore also understand 
real things with certainty, as far as we find mathematical ideas, 
number, magnitude, and everything which mathematics deduces 
from these, realised in them. Natural knowledge therefore 
consists in our applying mathematical methods to natural pheno- 
mena ; to understand a natural event means nothing else as it 
werv, than to repeat it in thought, to reproduce it in our mind. 

While designating natural knowledge as mathenuttual and at 
the same time as rtlaUve^ which judges things according to a 
measure deduced from themselves, 1 depart conBidcrably from 
the views of my predecessor, Prof. Du Bois Reymond lie con- 
siders it to be a condition of natural knowledge, that we should 
succeed in reducing the changes in the material world to motions 
of atoms caused by their central forces which ore independent of 
time, or in other words, in resolving natural phenomena into the 
mechanics of atoms. 

While Du Bois Reymond thus starts from the undeniable 
fact that a compoimd can only be known from its parts, yet 
he stops not at the finite and renl parts, but continues the 
division down to the real uniius, which are unthinkable, and 
thus he marks out the conditions for ud possible absolute know- 
ledge. But as we do not crave divine but only human know- 
ledge, we may not ask more of the latter than that in each finite 
sphere It should advance as far as mathematical understanding ; 
and the saying of Kontt that in each special natural science we 
can find only as much ftsU science is we can find mathematics in 
it, is after all stiU quite coirccL 

If Dn Bois Reymond wishes to continue the analyris of matter 
down to atoms with simple central forces, he cames a favourite 
method of modem phyrics and physiology to extremes, and if he 


shows that this way of proceeding does not lead to understanding, 
he destroys the claims of exclusive adherence to the domain of 
science, which the employers of this method sometimes raise, 
If physics and physical physiology go back to supposed atoms, 
material points, elements of volume which we imagine to be 
infinitely small, then this hypothesis is justified inasmuch as the 
real chemical molecules are so small that we may, without error 
of calculation, consider space to be continuously filled with matter, 
For instance, for a molecule of albumen, consisting of numerous 
atoms of carbon, hydrogen, oxygen, and nitrogen, we may sub- 
stitute a mass di^crential of this compound At all events it is 
useful to make this hypothesis, as it must be seen how far a con- 
ception of this kind can be treated mathematically, and as from 
the result wc may draw conclusions backwards with regard to 
the composition of matter 

But we must beware of the opinion which is frequently asso- 
ciated with Ihia method, that it alone is natural science and that 
knowledge can only be gained by employing it In this case 
we would have to confiDe our desire to unrlerstand nature to a 
single domain, and we would lose others which are capable of 
safe confirmation Natural knowledge need not necessarily 
begin with hypothetical and the smallest unknown things. It 
begins wherever matter has shaped itself to unities of the same 
order, which may be compared to and measured by one another, 
and wlicreier such umiies combine to form compound unities of 
a higher order, and yield a measure for ihcir comparison with 
one another. Natural knowletlge may begin at every age from 
the organisation or composition of matter , at the atom of che- 
mical clement^, which forms the chemical compounds j at th® 
molecule of the compounds, which composes the crystal, at the 
crystalline granule, which composes the cell and its parts \ at 
the cell, which builds up the organism , at the organism or 
individual, which becomc's the element of the formation of 
species Fach natural scientific discipline has its justification 
essentially m itself. 

Our knowledge of nature is therefore always a mathematical 
one, and coasisls either m simple measurement, as in the mor- 
phological and descriptive natural sciences, or in causal measure- 
ment, as in the physical and physiological sciences. By means 
of mathcmatiLs, however, by weight, measure, or number, we 
can ordy understand relative or quantitative differences. Actual 
qualities, absolutely different properties escape our understand- 
ing, since we possess no measure for them vVe cannot conceive 
re^ly qualitative differences, because qualities cannot be com- 
pared This IS an important fact for our attempts to under- 
stand nature. Its consequences are, that if within nature 
there arc domains which are quali lively or absolutely dif- 
ferent, scientific knowledge is only possible separately within 
e?cb single one of them, and that no connecting bridge leads 
from one domain into another, But another consequence is 
that, as far as we can investigate nature continuously, as far as 
our meosurmg knowledge advances without gaps, and especially 
as far as we understand one phenomenon through another, or 
can prove it to have arisen from the other, that absolute differ- 
ences, chasms which cannot be RUed, do not exist at oil in 
nature. 

I have tried to determine the capacity of the Ego, the accessi- 
bility of nature, and the essence of human understanding. It la 
easy now to fix the limits of natural knowledge. 

We can know only what our senses acquaint us with, and this 
is limited in time and space to an mnnitesimal domain, and 
perhaps only to a part of the natural phenomena occurring m 
this domain, on account of a deficient development of our organa 
of sense. Of that with which we are acquamted at all, we can 
only know the fimte, the changeable and perishable, only what 
18 relative and differs by demes, because we can only apply 
mathematical ideas to natural things, and can judge the latter 
only by the measures we have gained from themselves. Of all 
that is endless or eternal, of all that is stable or constant, of all 
absolute differences we have no conception. We have a perfect 
idea of an hour, a metre, a kilogramme, but we have no idea of 
time, space, matter and force, motion and rest, cause and effect. 

The extent and limit of our possible natural knowledge we 
may shortly and exactly state thus: — IVe can only kn<no the 
Jiniie^ but we can kmnv all ike finite whuh comes wUhin reach oj 
our sensual perception. 

If we are clearly conscious of this llmltahon of our knowledge 
we free natural observation from many dlfhcoltiea and errors, 
wbidi consist, on ^le one hand, in the attempt to mvestigate not 
only the really finite, but a mixture of the finite and the etaiial« 
which IB iimnvestigable j and, on the other band, in our bot 
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following the finite strictly and inccsMiitly# but stopping here 
and there In the midst of it and changing it for the eternal. 

It would lead me far indeed, if I were to consider the conse- 
quencet singly, whi^^vearisen from the wont of a correct method 
based upon principle The moat remarkable ones, which at the 
same time claim a general interesr, are the opiniqna, that finite 
nature is divided into two radically dUTerent domains, and particu- 
Ifil^tj^ there is an insuperable limit between morganic and 
oreu^lor between material and spiritual nature. I will speak 
onTrm the latter opinion. 

The antagonists of an intimate connection between material 
and immaterial nature draw the line of separation m different 
places. In the opinion of some, living nature generally (or "life- 
endowed " {bes€€it€\ nature, inasmuch as life is also ascribed to 
plants) represents something absolutely special, while others admit 
this only for the animal world endowed with sensation, and yet 
others only for the spintually consaous human race ; new im- 
material or eternal principles are said to apply to the higher 
grades. Du Bois Reymond holds the second of these views ; he 
says that in the first trace of pleasure which was felt by one of 
the simplest beings in the beginning of animal hfp upon our 
earth, an insuperable limit was mark^, while upwards from this 
to the most elevated mental activity, and downwards from the 
vital force of the organic to the simple physical force he nowhere 
finds another limiL 


It 15 difficult for the naturalist to oppose the supposition of 
immaterial pnnciples, which are said to arise suddenly here and 
there m nature, as it places itself at once upon a stand-point 
which floats m the air outside of natural science, and cannot, 
therefore, be attacked directly and contradicted by bim 
Natural science can only show that this supposition is super- 
fluous, because everything can be explamed in a natural way, 
and also improbable, because otherwise a contradiction la 
introduced into finite nature which gainsays the whole of our 
experience, and oQends our mental desire to find causal relations 
everywhere. 

Experience shows that from the clearest consciousneas of the 
thinker downwards, through the more imperfect consciousness of 
the child, to the unconsciousness of the embryo, and to the 
inaenaibvlity of the human ovum, or through the mote imperfect 
consciousness of undeveloped human races and of higher 
animals to the unconsciousness of lower animals, and of sensitive 
plants, and to the insensibility of all other plants, tliere exists a 
continuous gradation without definable limit, and that the same 
gradation continqes from the life of the animal ovum and the 
vegetable cell downwards through organised elementary and 
more or less lifeless forms (parts of the cell) to crystals and 
chemical molecules. 


But Ihe condos ion we draw by analogy is this J uat as all 
organisms consist of and have been formed of matter, which 
occurs in inorganic nature, so the forces, which are inherent in 
matter, have of course entered into the formations ns well If 
matter combmea with other matter, then their forces unite to 
some total result, and this represents the new property of the 
resultl^ body ; tins property is of course only relative Thus 
vermilion is mercury -t- oxygen — heat, sugar is carbon 
+ hydrogen + oxygen - heat. And thus life and Reeling are 
new relauve properties which albumen moleculea obtain under 
certain circumstaiKcs. Accordingly, experience shows that 
spiritual life is everywhere connected in the most intimate manner 
With natural life, that the one influences the other and cannot 
exist vrithout the other. It Is necessary, therefore, as every* 
vhoire in nature forces and motiona are united only with material 
particles, that the spiritual forces and tnotions also, appertain to 
matter, in other words, that they are composed of the general 
foroea ipid motions of nature and are connected with them as 
cause and effect. No naturalist^ can avoid the conception of a 
ca us a l ooimection of this nature, unless be becomes unfuthful, 
oonsdously or unconscion^y, to hii fint principle. The problem 
U, therefore, to understand how the forces of inorganic matter 
combine ip matter which forms into organums, so that their 
result represents U/e, sensation, and oonsciousness. The solatlon 
of this oroblem is yet very remote ; but it is possible- We may 
give lamcient indicadoiis for eadr sii^le pmnt. 

Permit me to more mlnntcly ot one of theve points ; I 
mean the one in which my predecessor sees a limit to natural 
kimwledge, This is all the mprl tempting sinoe (or the rest Da 
Boll Reymond places himself upon the bosiv of the.caiisidpna- 
if indeed not in wonli quite sq dire^ yet qiifjCas Mm- 
tnoicn > and anoGfuBtlonal j ana sinoe If this one gap were 
Do ot)>er would exist for hli point of view* To mm the whole 


' world- history, even the whole system of the universe, is the con- 
sequence of the mechanics of aroms There is no action of the 
mind, which could not be calculated from the forces and the 
moMona of matter, if it were pobsible to k iow these. The 
material occurrences which are connected with the solution of 
an arithmetical problem, with the pleasure gf mumcal sensation, 
with the intellectual pleasure over a Hcienlific discovery, are pro- 
ducts of cerebral mechanics The mind can indeed be looked 
upon os the secretion of the substance of the brain, in the same 
way as gall 15 the secretion of ihe liver, as Karl Vogt, and 
previously Cabanis, have said. 

Du Bois Reymond declares all this to be intelligible in prin- 
ciple , but, he s.^y^, we learn to know only the conditions of 
mental life, but not how from these conditions mentil life results. 
Sensation and consciousness doubtless accompany the material 
processes in the brain by necessity, but they sund ouuide of the 
causal law and remain eternal enigmas to us. 

It IS not uninteresting to follow Du Bois Reymond’s view, 
which I have just stated and which be details and ill usi rates 
with various examples, into its consequences, and to consider 
clearly its general result. We then arrive at this : — The finite 
mmd, ox it has developed itself through the animal world up to 
man, 19 a double one , on the one side the acting, inveiuing, 
unconscious, maUrtal mind, which puts the muscles into motion 
and determines the world's history, this is nothing else but the 
mechanics of atome, and is subject to the causal Jaw ; and on the 
other side the inactive, cnntemplative, remembering, fancying, 
conscious, immaterial mind, which feels pleasure and pain, love 
and hate j this one Lies outside of the mechanics of matter and 
cares nothing for cause and effecL 

Generally both sides of mental life are coUecLivcly called mind. 
Du Bou Reymond exclusively designates the latter ai mind, and 
if the separation existed m the way described this would certainly 
be the truly unintelligible secretion of the matenal mmd, or of 
the atoms of the brain; it would not be anything but the useless 
ornament of this matenal mind. Its infallibly loUowing, unreal 
shadow. Because it stands outside of the chain of cause and 
effect, it u powerless and without influence upon actions , wuh- 
out It the world's history would have run exactly the same course 
as It did. Also without conscioasDess mathematicai formulas 
would have been invented, written down, caught, and applied, 
telegraphs and steam engines would have been constructed ; also 
without consciousness theological and philosophical discussioas 
would have been held, pnntqd, read, and their authors burnt at 
the slake ; also without conscious memory lessons would have 
been learnt by heart in the schools and examinations held ; also 
without muBical sentiment music would have been composed, 
repeated at rehearsals, performed and listened to with all external 
Bigna of pleasure or disapprobation ; also without poetical or 
aitutic sentiment poets, painters, and sculp tors would have pro- 
duced their works, and tbe^e would have been admired and 
criticised. Therefore without a conscious and perceived mental 
life, wc should have thought, done, and spoken everything, but 
only mechanically, and not otherwise than a very aiiisilcally- 
invented dead automaton would think, act, and speak. 

We cannot deny the sublimity of this cooccpLion of the uni- 
verse ; the impression it makes upon the naturalist must be all 
the greater, because il procceJs conBcquenii.dLy everywhere and 
does not offend any natural scientific principle ; aa to the imma- 
tenal and the unintelligible it assigns a domain, which lies out- 
side of the ooimection of itatural and real things. For this reason 
also this ctmception cannot be discussed from a natural scienufic 
'pomt of view. And yet to the naturalist certain objections 
present themselves. 

Can wc imagfiie that so many occurrences, which most evi- 
dently resulted from sensation and consciousncBS, have some 
other sensationlesB and unconscious ungin 7 Can we imagine that 
sensation and consciouncss are so entirely useless, and whde 
everywhere utility {vwechfnassigkeit) is so eminently prominent in 
organic nature, that sp useless and superfluous a phenomenon 
should occur just where we expect the greatest utility ? Can we 
Imagine that the causal principle, wh^ governs the whole of 
nature, fails us just at the most important part 7 Can we imagiim 
that organised matter accidentally and witnout cause acquirea a. 
property (sensation and oomaousneis), and loses U again acei^ 
dentally and without effect, because in the oyum and in the 
embryo the consmons and perceived mental lite would riot be 
present, it wouldiasse gradually. It would be lost in sleep every 
night, obtained again more or less completely ^ the waking state, 
and amiUiilaM for ever in death 7 
The co nsdence of the natnialist ii little satiified by this new 
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dudismp although he cannot directly contradict it. It la true 
that this dualism is infinitely different from the ordinary dualism, 
since It asijigna the exclusive power to the forces of nature, and 
to the mind only an macitve, empty dignity, and thus hinders in 
no way the strictly causal or materialistic conception of all 
material occurrences, also of those which bring aoout mental 
life, liut nevertheless we would wish for a solution which cor- 
responds more to our experiences and to our theoretical concep- 
tiona And I believe that this solution lies very near if we 
extend our judgment of the phenomena m organic nature to 
those of inorganic nature as well 

It is quite correct in Du Bois Reymond to say that we can 
only know the material conditions ol mental life, but that how 
this results from those conditions remains a secret to us for ever 
Hut it would be an error to suppose that we generally understand 
the origin of natural hie from its causes In all purely material 
phenomena wc find the same liamer as in the mental ones We 
know by experience that m the inorganic world the cause is lost 
in the effect, but we cannot understand the nature of ilie transfer 
Wc know by experience that a stone thrown up into the air falls 
to ihe ground, and we say that this happens because the earth 
nttmcti it , but this attraction is for U8 incomprehensible. 

What we do know is, that two bodies which are apart 
act upon one another m such a way that, if there is no 
ol Btacle, they ap]iroacIi one another until they touch In 
whar, however, this action Lonsihb:, how it adduces the mutual 
motion, IS for us just as uniiitelhgiblc, and will remain just 
as eternal an enigma, as the origin of sensation and conscious- 
ness from material causes WnUi all material, physical, and 
clicmical phenomena, we find the same A body charged with 
positive electricity, and another one charged wiih negative elec- 
triciiy, move Inwards each other ; two bodies similarly electrified 
repel vine annlher If we say that m the former case attraction, 
and in the second repulsion takes place, then these are only 
short expressions which comprise whole senes of similar pheno- 
mena, liut give no explanations But we accustom ourselves to 
such expressions , litile by little we use them so frequently and 
eai^tiy, that we believe we really undei stand ihc phenomena they 
designate And that is why the view is generally held, that 
nature in her simpler inorganic phenomena offers no difficulties 
to our conception, wheieas in reality the difficulties arc every- 
where the same in principle 

'1 he objection will perhaps be raised, that the two sides of the 
question are not quite so equal as I say , that with purely 
material phenomena the relation between two material particles, 
which causes ihcir motion, is indeed incomprehensible , that 
with mtntal phenomena this incomprehensible relation between 
the material panicles is also given , but that something else, 
someihing new H added, namely, the mental aclion which 
accompanies the maicnal phenomenon But this objection, if 
indeed ue raise it, would be unfounded ; we should have over- 
looked ilirtt iliL two sides into which we should divide the mental 
phciiunicnon are equally present wllh the purely material 
phenomenon, only that they are not separately conceived here 
l)ut 111 one, iiauicl^, the sensation and the reaction which this 
sensation causes 

This fact, that the simplest inorganic phenomena are quite as 
inaccessible m their origin as the most complicated occurrences 
in the human brain, constructs the bridge which may lead us 
to a monisiic [^nhcithchc) conception of nature. Let us start 
from what we know — and in this case it is the complicated 
mental phenomenon— in order to obtain from it a conception of 
what we sud ignoran of 

We know mental life only from our subjective experiences; 
we know that we draw conclusions, that we remember, that we 
feet plea&uie and pain. That sinular but undeveloped pheno- 
mena ( ccur Wllh children and higher animals, we conclude from 
their actions and from Iheir somatic manifestations, which we 
interpret as the expression of emoiion and sensation Actual 
proofs that even the lower animals still possess sensation, which 
Is only different m degree from the conscious sensation of man, 
we have only In their movements consequent upon some Irn- 
tatioD, and in the important circumstance that these movements 
upon irritation in the ascending animal classes pass through all 
gradations upwards to the most complicated phenomena in the 
human brain. From these untaaon movemenls of the lowest 
animals we imperceptibly get to those of the unicellular plants 
and of the sensitive plants, and thence to the phenomena of the 
apparently insensible plants, which cannut be distinguiahed from 
the phenomena of inorganic nature. Between the irriution- 
movemenU of plants ana animals, however, and the apparently 


insensible Inorganic movements, there is no other difference but 
this, that in the case of irritation a powerful cause acts upon 
numberless material particles arranged in a similar manner, and 
thus produces a movement of place or sensation which becomes 
perceptible to our senses, while when this perceptible movement 
IS wanting, the cause of the molecular^ movements, which take 
place in several directions, is not called an irritation. 

lu the higher animal world sensation is distinctly present in 
the movements consequent upon irntation. We must therefore 
credit the lower animals with it as well, and we have no 
reason to deny it in the case of plants and inorganic bodies. 
Sensation causes us to feel pleasure or displeasure, Generally 
speaking the feeling of pleasure snsei when our natural 
inclinations are gratified, and the feeling of pain when this 
gratification is denied As all material phenomena are com- 
posed of the motions of molecules and elementary atoms, 
pleasure and pain must have Iheir original seat m these particles ; 
they must be caused by the manner in which these infinitesimal 
particles are able to respond to the attracting or reprlling forces 
which act upon them Sensation, therefore, 14 a property of the 
albumen molecules , and if we grant it m the case of albumen 
muleculea we must grant iL likewise in the case of the molecules 
of all other substances, 

Let us nowconiiuler the relation of two molecules of different 
chemical elements (for instance that of a hydrogen molecule and 
one of oxygen), which are at a minute distance from each other. 
Lach of them, according to the present notions of chemistry, 
consists of two not further divisible, but yet decidedly com- 
pound atoms. By means of its composition the atom has 
different properties and forces, and therefore acts differently 
(attracting or repellingj upon other atoms. The two molecules 
m question experience or feel their mutual presence in a different 
manner , they act upon each other with different attractive or 
repulsive power. 

Let us examine what happens m the case of a certain attrac- 
tion, for instance, in that of a chemical one Three possibilities 
exist either the molecules follow their inclination and approach 
one another, or they are condemned to rest through other forces 
which arc equal to the attraciion, or they move away from one 
another, tlie foices counteracting their inclination gaining the 
upper hand The same tiirce possibilities are given for a certain 
repulsion, for instance, through heat , llic two molecules follow 
their natural intlinaLion and move away from each other, or they 
remain at the same distance, or they are pushed towards one 
another by other cause**, their inclination being overcome 

Now if the molecules possess anything which is ever so dis- 
tantly related to sensation, and we cannot doubt it, since each 
one feela the presence, the certain condition, the peculiar forces 
of the other, and, accordingly, has the inclination to move and, 
under circumstaiicea, really begins to move, becomes alive as it 
were, moreover, since such molecules are Ihc elemen'S which 
cause pleasure and pain , if therefore the molecules feel some- 
thing which i** related to sensation, then this must be pleasure if 
they can respond to attraction and repulsion, 1 e , follow iheir 
inclinalion nr di-mclmation , it must be displeasure if they arc 
forced to execute some opposite movement, and it must be 
neitiier pleasure nor displeasure if they leinain at rest. 

As the moleciffes act upon each other with reverai unequal 
attractive and repulsive forces, some of their inclinations, when- 
ever they are in motion, are always gratified, while ollieri are 
offended But these different sensalions are neccssanly unequal 
wiih regard to condilion and intensity, according as they are 
caused by the general attraction of gravitation, by the general 
repuLion of heat and of elasticity, by electric and magnetic 
atlTdction and repulsion, or by chemical affinity The simplest 
organisms which we know, if 1 may use this expression, the 
molecules of chtiTucal elements, arc therefore simultaneously 
influenced by several qualitatively and auantii a Lively different 
sensations, which conglomerate to a total sensation of pleasure 
or pain. 

At the lowest and simplest stage of material organisation which 
we know, we therefore find on the whole the oame phenomenon 
as we do at the highest stage, where it appears as conscious sen- 
sation. The difference is only one of gradation ; at the highest 
stage the influences have only become so much more vivid in 
consequence of a vast accumulation of different material partioles, 
and much more compound and intricate on account of the com* 
plicated organiiation. 

If we look upon mental life in its most general signification as 
the immaterial expression of the material phenomena, as iho 
mediation between cause and effect, then we find it everywhere 
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in nnture. Mental fprce is tlic capacity of material particles to 
act upon each other. The mental phenomenon is the perform- 
ance of thie action, which consists m motion, iherefure m a 
change of position, of the material particles and the forces 
inherent in them, and by this leads directly to a new mental 
occurrence. Thus the same mental chain encircles all material 
phenomena. 

The human mind is nothing else but the highest development 
upon our earth of the mental phenomena which move and ani- 
mate nature everywhere, 13 ut it is not the product of secretion 
of the cerebral substance ; as such it would be without further 
influence upon the brain, just as the secreted gall is of no further 
signification for the liver. On the contrary, sensation and con- 
sciousness have their Arm seat in the brain, with which they are 
indissolubly united, and in which, by theJr intervention, new 
conceptions are formed and converted mto actions, Just as the 
stone would not fait down if it did not feci the presence of the 
earth, so the trampled worm would not wnggle if it had no 
sensation, and the brain would not act reasonably if it had no 
consciousness. 

This conception satisfies our causal demands entirely. For 
the naturalisL it is a logical necessity to admit only differences of 
degree in finite nature. In the same way as there 13 a common 
measure for everything in space os well as for everything m time, 
so there must be a common measure for all mental phenomena 
In the same way as there are gradations m material nature from 
the most simple to the most complex, so there must be similar 
gradations in mental nature, which is] parallel to the former. It 
is true that in atoms and molecules we do not yet And pleasure 
and pom or love and hate pronounced with decision, but yet we 
And the Arst germs, as it were the original beginnings, of these 
feelings, and it would be the task of a comparative psychology 
to fulfow consciousness through unconscious sensation down to 
the insensible action of material particles. 

But the domain of the mind offers far greater difliculties to 
our mvesLigaliua than the material domain, because we can only 
use our subjective perceptions as immediate experience, and 
because we do not possess a special organ of sense which enables 
us to make objective observations of other bodies The obser* 
vatioQ With our senses, which are organised for c^mte dlflerent 
objects, acquaints ua only in a roundabout way and in a very 
defective manner with the mental occuirenccs in other beings, 
and our judgment of ihem is all the more uncertain the furlher 
we depart m nature from the human species itself. It will 
therefore, perhaps, never be possible to And the measure for the 
mental phenomena really, to deli'rmine it, and to raise compara- 
tive psychology to the rank of a natural science. 

Neural knowledge remains hunted to what is Anitc, the natu- 
ralist must therefore conAnc himself strictly to the finite only. 
The demand, which is often addressed to him, that he should 
have a more philosophical mind, that he should criticise m a 
philoiophicol manner, because it is impossible to avoid meta- 
physical speculation entirely, only shows how difhcult it is to 
separate two absolutely different domains, which have once been 
mixed up only to produce general confusion. The power of 
education and habit also was, up to the most recent period, an 
obstacle in the way of a complete and radical separation of these 
two domains, and yet it is certain, and wc know by experience, 
that every metaphysical addition turns natural science and natural 
investigation into a turbid and muddy ailoy. 

Natural science must be exact ; it must rigidly avoid every- 
thing which oversteps the limit of the Anite and the intelligible, 
and which is transcendciital , it must proceed m a strictly 
materialistic manner, because its sole ooject is Anite, force- 
endowed matter; and it must not forget that this true materialism 
la an empirical and not a philosophical one, and that it la 
bounded by the same limits os those of the domam upon which 
it moves. 

1 do not wish to say by this that the naturalist is not allowed 
to philosophise, that he is forbidden to move in ideal and 
transcendental domains. But he ceases to be a naturalist; and 
the only thing, which from his vocaiion is perhaps of advantage 
to bun, ia that he keeps both domains strictly apart ; that he 
knows how to treat the one as the pure domain of investigation 
uid knowledge, and the other, while he frees it from everything 
that is AmtCi as the hidden domain of presentiment. 

To the human mind, to ourtieaire of investigation and know- 
the whole seniuklly-peTceptible world is open, Wc pene- 
trate mto the greatest distances by means of the tedescope and 
calculation, and into the smallest spaces by meand of the micro- 
soope and combination. We hivestigote the most complex and 


complicated organism, which belongs to Ourselves, m the most 
variM directions. We recognise the forces and laws governing 
nature, and through thi9 we subject the whole inorganic and 
organic world, as far as we can reach it. If man reviews ilie 
triumphs m the domains of science and power which have been 
obtamed up to the present, and thinks of the still greater future 
conquests, then he may with pride feel himself lord of the world. 

But what IS this world, over which the human mind reigns ? 
Not even a gram of sand m the eternity of space, not even a 
second in the eternity of time, and only an outwork of the true 
essence of the universe Because even of the Infinitesimal world, 
which IS accessible to us, we only know what Is changeable and 
periiihable. All that is eternal and stable, the Amo and the loAy 
of the universe, remains for ever incomprehensible to the human 
mind, and if it tries to overstep the limit of Amteness it can 
only pull itself up to a ndiculoudy-adorned idol, or desecrate the 
eternal and the divme by human disAguration. Even the 
matured mind, whicli would have arrived at complete natural 
^cientiAc insight, and would wish to free the divine of everything 
finite and perishable, could, in Us restriction, make of divuuty 
only a constitutional phantom-kuig, who, according to the words 
of a statesman recently deceased, would “reign, but not govern ^ 
In the Anite world the eternal natural forces rule unalterably, 
and we recognise the r effects in the laws of motion and change 
Whether and how they are the tenor and expression of a 
conscious eternal design is past our comprehension. 

If my predecessor. Prof Du Buis Keymond, ended his address 
with the crushing words, Ji^noramus, et i^ttoralnmus, then I 
close mine with the conditional but more consolatory utterance 
that we do not merely know, but really understand the fruits of 
our investigations, and that our knowledge bears m itself the 
germ of an almost infinite growth, without, however, approaching 
omniscience by the amallest step. If we practise reasonable 
resignation, if, as Amte and perishable human beings, as we are, 
we arc satisAed with human insight, instead of claiming divine 
knowledge, then we may say with full confidence — 

** We know, and we shall know I 


ON THE SOLAR ECLIPSE OF AGATHOCLES 

B C. 310 (isth August).^ 

mean motion of the moon round the eoilh was formerly 
^ assumed to be constant, until Halley showed that it has 
been gradually increasing by a small amount during the last few 
thousand vears. Hailey made this discovery by the study of 
ancient solar echpses, which were found always to occur to the 
eastward ol their calculated places * — this indicates aslowermean 
motion of the moon in former times, ai» may be thus shown — a 
spectator in the northern hemisphere looking at a solar echpae 
will face the south, having the west on his right hand, and the 
cast on his left hand , and he will ^ee the moon cross the sun’i 
disc from nght to left When we calculate backwards to an old 
eclipse (attnbutmg to the moon her present mean motion)^ we 
are, m fact, unwinding, bom left to right, the path she has 
described since the eclipse happened, and by this unwinding 
process we And that we always place the moon to the (Toest) 
of the place where she was actually when the eclipse occurred. 
Thus, all the ancient eclipses being observed at places to the 
eastward {left) of their calculated places of observation, we learn 
that the moon’s mean motion was formerly slower than it now is 
The coedicicQt of the moon’s mean motion, found by Halley, 
from ancient eebpses, was 

* IO'2 X 

where h is'the number of centuries. 

The acceleration of the moon's mean motion was Arst explained 
by Laplace, who showed that the mean central disturbing force 
of the Ban, by whicb the moon’s gravity towards the earth is 
dinnnished, depends not only on the sun’s mean distance, but on 
the eccentricity of the earth’s orbit This eccentncity has been 
diminishing for many ages, while the mean distance remains 
unaltered. In consequence of this, the sun’s mean disturbing 
force la dimlniBhing, and, consequcntlyi the attraction of the 
moon towards the earth has been increasing, and with it^ of 
course, the mean motion of the moon lias been also increasing 
Thecalcalatioas of Laplace, conArmed and extended by Domoiseau 

■ Pager read before ihe MathenuiicaJ Section of the Bnlish Assoaotioifc 
Plymouth, 1B77, by Rev Dr. Sunuol Haughnn, F.R 5 . (Tnn Coll. 
Dubho.) 
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and Plana, gave a coefficient for the moon's mean motion 
agreeing with ihat found from observation by Halley. 

This satisfactory agreement between theory and observation 
remained unchanged until 18531 when Adams announced ^ that 
he had found a deficiency in Laplace's calculation, arising from 
the fact that Laplace had considered the radial disturbing force 
only, and had neglected the tangential disturbing force 

When the fuller computation is made, it is found that the 
coefficient of Halley’s expression is reduced from 10 2 to 6 'll , 
leaving 4 og not accounted for. 

Adams' calculations were verified by Delaunay, who found 
them quite correct, and who had the merit of suggesting the 
explanation of the 4 09, which form a rendual phtnonuncn 
According to Delaunay, this uncompensated portion of Halley's 
coefficient is to be explained by the retardation of the earth’s 
angular velocity, and consequent increase in the length of the 
dny, caused by the residual tidal current setting constantly from 


e^st to west. This residual current, althongh excessively small, 
IS a ve^-a causa always acting, and must, in due course of time, 
produce a sensibly effect In lengthening the day. It is eoaV to 
show that the eitttict pf lengthening of the day upon anctm 
solar eclipses acts tn the same direction as the accelerahoii of the 
moon's mein motion, viz., it throws the place of observation to 
the eastward (left) of the calculated place ; for the eaith moves 
from right to left, in the same direction as the moon, and as its 
rotation in that direction, from the period of the eclipse, has 
been griafer than that assumed in our calculation from the present 
rotation of the earth, it fullows that, at the time of the eclipse, 
all places on the earth’s surface must have been absolutely, with 
reference to a meridian fixed in space, to the westward (right) of 
their present positions, According to this view, therefore, the 
displacement eastwards of the places of observation of ancient 
eclipses, when compared with the calculated places of observa- 
tion, IB the sum of two displacements — one caused by not allow- 
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ii g for the ({ictkfittwn of i\e moo»^ and tJie other caused by not 
allowing for the 7 danhition ^oj the eaith. 

Thu'), if 11 represent ihe true position of the eclipse m space, 
ils calculated place will be .A, to ihe west of n, the interval a 11 
being due to the neglect of the acceleration of the moon’s mean 
motion (with coefficient = 6 11) m the calculation, and ibc 
point exactly below B, on the earth’s surface, will have moved 
on In c, to the east of li, m consequence of the neglect of the 
retardation of the earth's rotation in the calculation. 

Let us illustrate the case l)y one of the most famous solar 
eclipses on record, that of Agathocles, on August 15, 310 u L 
The accompan>ing outline map represents the course taken by 
the expedition of Agathocles from Syracuse to Carthage ^ 

This tclip*'C IS recorded by Uiodorua Siculus, and has been 
always ciiisidcrcd one of the most important in support of 
Halley's cuefficientj 10 2 seconds, 

It has recently, however, been called in question by a high 


authority , for at the meeting of the American Association for 
the Advancement of Science (1877)1 ** Prof. Simon Newcomb 
presented a communication on the secular acceleration of the 
muon, and its increasing deviation from uniformity through many 
years He reviewed tne existing theory on the subject j the 
calculation of Laplace according with Halley’s estimate of the 
acceleration as aiwut lo^ eeconda of time, to be multiplied by 
the square of the centuries for a given period ; also the Adams 
theory, which reduces the explanation of Laplace to 6 reconds, 
leaving more than 4 seconds to be otherwise accounted for. In 
ascribing the surplus acccleralion to diminished rotation of the 
earth, we are dealing with i subject where the evidence should 
be carefully weighed. MucJi dependence seemed to be placed 

’ Prvc€% dings of ihe Koyal Society, vol vl p 321, 

B The places passed in order by ihe czpcdiiion of Agathoclei along ihe 
SupnM coast arc deicnbed id the fine lines eS Virgil 

Sicanio prBlenla Rinu jacet InEula contra 
Flemmynum undoHuin ; nomeo dixcre pnons^ 


on the record of ancient eclipse?. Trof Newcomb considered 
these cdipses separately The most /romrsiiis^ 0/ the Greek solar 
fchpses was that of A cathodes ^ tyrant of Syracuse, oaurring at ihe 
commf iiameut cf hxs voyage to attack Carthage Jtut ivc do not 
ktioiu on ivhuh Mtlc 0/ Sicily he sailid according to whether he 
was oil one oi the other side of the coast ^ ike diffci'cnce of time for 
ihat eclipse may be calculated as judtjyxng the lo seconds or the 6 
scion Js accilciatton of the moon The cchpsc known as that of 
Thales has a record still more open to criticism, because it came 
In Its historian by hearsay, and probably tlirough two or three 
generations after the lapse of a hum’ red years. It seems QUiious 
ihat if Thales predicted the year (by an estimate of lunar periods) 
he did not also predict the day Each ol the ancient solar eclipses 
yielded similar elements of doubt, on caicful examination, From 
ihe records of lunar eclipses, if all uncertain features be weeded 
out, the old estimate of acceleration will be reduced one-half. 
The Arabian records of lunar eclipses were published at Leyden 
in the early part of this century. The work is very 
rare, Altitudes of sun and moon are constantly given 
m it. Calculations from these eclipses give the 
smaller estimate of acceleration. From all the data 
he has been able to study, Prof. Newcomb con- 
cludes that the whole amount of acceleration is 
about S 4 seconds He hopes to make further 
estimates from modem record"?, having had the 
good fortune to pick up in Paris carefully compiled 
data of occultations going back to I680.” 

Let uB compare this statement of Prof Newcomb 
with the original account of Diodorus Siculus Aga- 
thocles was blockaded in Syracuse by the Carha- 
ginian fleet, and the town was in danger of starvation , 
under lliese circumstances he formed and earned out 
the daring project of breaking the blockade, ' and 
undertaking an expedition by sea against Carthage 
itself ; which he successfully accomplished. Diodorus 
says ' "But Agathocles, thus overtaken and sur- 
rounded, hit upon an unexpected chance of escape 
when night came on ; and on the following day 
there came to pass so great an eclipse of the sun 
that night appeared univer^ially, the stars being 
seen in every direction , wherefore the people of 
Agathocles, believing that the Divinity foreshadowed some 
evil to happen them, were in still greater anxiety of mind 
than before When they had voyaged for six days aud as 
many nights, at the dawn of day the fleet of the Carthaginians 
appeared unexpectedly, not far off. , But i^faen Africa came 

OrtygiRin Alpheum Tama cst hue Elidia amnem 
OcluTiu egi>iSO vLas Bubcer more qui nunc 
Oic, Arelhusa, tuo Siculii conTundiLur undi?. ' 

Jusu numina itiagua loci vcDcrnmur et mde 
Kxsupero preploguc Eolum Blagriantifl Helen, , 

Hinc alias cauLes proJecLaqiie Barn Pachyni 
RndimuJ, el fit H nurqunm conre^'^n moven 
Adparet Comarlna procul campique CicIqi, 

Inmanifque GeU fliivu cngnoniina dicla, 

Arduuh inde Acragas ojsteutut maxima fonge 
Mornia mngnnnimum quoad am BeDerntor e quorum, 

Teque daiiR lioquo veuiiE, Himoia Seliaub, 

£1 v^a dura leao saxiB Lilybeia CiBcin, 

Hiuc Drtpaiii me poctus el inJicublhs ora 
Adcipit. — JE n , Lib. Ill,, 699-708. 
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n lichtj in incredible exhortation to the rowen and rivalry took 
plpce. The ships of the barbaiiani indeed went faster, because 
for a length of tune they had been accustomed to the handling of 
the oars ; but the ships of the Greeks precede^ them by a small 
interval ; and| having fioished their voyage fs <]gllckly as possible, 
they immediately sprang upon the strand like wrestlers , and, 
indeed, the leading ships of the Carthaginians attacked the after- 
most ships of Agslhocles; having come within range of missiles." 
— Diod. Sjc., lib. xx , ch. J, 6. ^ 

‘O ^AyafloieXTir Tepi«aTflA.i7irTor itrtKa^ovo'ris 

Ti)f I'Ufcrbr, dye\viffrov trwTifplat Itux*' Tfl T 7 i\iica 6 Tiiy 

dAfou ffvyi^Tj yevMai, &irr§ 6 \ox^pwi tpaiyiiyaL i/iSkto, 
Btap^fievotv TUP dirripuy rayrax^^- ■ ■ koI rdr Tjrar 

vvHTtts AvTuy ir\tv(rdyTUVf diro^aivo 6 a'Tis T^r ?<u vapaBd^us <J 
ffTtfA-OJ Tali' iitoBty £)V iapdBt], — DiOD. SfC , 

Lib. XX,, cb. 5, 6. 

From this narrative it can be dearly shown that Prof. 
Newcomb is mistaken when he says that " we do not ktunu on 
wAick side ofSkUy he sailed " It is quite certain that the eclipse 
occurred before the expedilion had weathered the promontory of 
Fachyniis, or had made any sensible westing in their voyage. 

The total distance, on a coasting voyage from Syracuse to 
Carthage, is 350 English miles, and the distance from Syracuse 
to Cape Pachyiiua is forty miles. Now, the whole time of the 
voyage was six days and as many nights, together with a 
portion of a night at Syracuse, and a portion of a day near 
Carthage (the stone quarries). Allowing six hours each to these, 
we have : — 

lIoUTfi 

Part of night of outset at Syracuse 6 

Six days and as many nights I44 

Part of day near Carthage before landing at 
the ** Stone Quames " 6 
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This is the minimum time allowable from the narrative, and 
any longer time allowed will strengthen my argumenL The 
rate of rowing during the voyage was, therefore, 

= 2*25 miles per hour, 

At this rate of rowing it would require lyh. 4801. to reach Cape 
Pachynus, a distance of forty miles , so that If the expedition 
sailed at midnight, it would have been off Pachynus, to the 
eastward, at 5 p.m., which is the time assigned by Fetavius for 
the middle of the eclipse (Syracusan time). It is, therefore, 
perfectly clear that if the expedition had got so far to the west- 
ward as to allow of the coefficient (6'ii), the eclipse must be 
hrown into the ^ong day, which Ls inadmissible. 

If Delaunay is to be trusted, the expe^tlon must have gone 
lut of the Mediterranean into the Atlantic before the coefhcient 
6 II could be vended He says : — *'Nous avons dit que la 
durfe du jour augmentait d’une seconde dans I’espace de 100,000 
ans. Mais ceU sa produit progressivement, de telle mani^rc que 
cea augmentations succcAslvea des joun s’ajoutent, et au bout 
d’un grand nombre de jours, font un to^ appr^able. Si on 
remonte i une ^poqua, de 2400 ans epoque k peu pr^s, k laquelle 
on rapporte les eclipses hutoriaues dont on a parl^, on volt qne 
^'observation de I'nne de ces ^tipsea a dd £tre faite 1^} plus tdt 
qud si le ralentlsseinent du mouvement de rotation de la terre 
n'avalt pas existd. 

** La Vaiiatioa relative aux anciennes dcUpsei va done jusqn’^ 
t^|. Ainii une ^lipse a observde ^ un certain moment 
plus tdt qu’eUe ne Vaurait ^td sons le ralentisaement. 

“ Prenons lea trols dcllpses prlncipales rapportdes parl'histoire. 
Celle de Thaldi, anivde 585 ana avant jf, — , a ete vue en Asie 
Mineure ; sans le ralentisaement du mouvement de rotation de la 
tern, on Paoroit vne dans I'lle da Sardalgne. 

" CeUe de Dazlsse (557 ans avant J, — C.) a dtd observde en 
Pene; on I’auralt vne dsns la rdgence de Tripoli, sans le 
Uenttolnent. 

*'Etifln, celle d’Agathode (310 ans avunt J. — C.y. signalde 
de Syraense, aurait dCt sc montrer pr^ de Cadlx." ^ 


sTRIdulating organs in scorpions 

A T the September meetuig of the London Entomolpglad 
^ Soda^, Mr. T. Wood-Mlon 
^lOetliig oifaei ecorplmis. 


" Cadir/' pp. ifl, 19- 


anoonneed the discovery of 
'While recently wc^ditg at the 
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anatomy of a species allied to .S', a/er, he had met with structures 
which, from his familiarity with the analogous ones in other 
arthropods, crustaceans as well as msects, he had 'at once with- 
out h^talion determined to be sound-producing apparatus — 
even before he had found that sounds could be producea by them 
artificially by rubbing the parts together or accidentally in the 
mere handling of alcoholic specimena He had, however, been 
enabled to place the matter beyond all doubt, for while at 
Bombay waiting for the steamer, he had obtained, by a happy 
chance, from some Hindu stam conjuro^ two large liviiig scor- 
pions belonging to another ipcciei of the same type ; these, 
when fixed Uce to face on a light metal tabic and goaded into 
fury, at once commenced to beat the air wiih their palps and 
simultaneously to emit sounds which were most distinctly 
audible not only to himself, but also to the bystanders, above 
the clatter made by the animals in their efTorts to get free, and 
which resembled the noise produced by continuously scraping 
a piece of i>ilk woven fabric, or, better still, a stiff toolh-bnun 
with one's finger-nails. The species— a gigantic one from the 
Upper Godaveii district — in which he had first observed stridu- 
lating organs, had these organs more highly developed than in 
the one experimented upon r>t Bombay, and must stndulate far 
more loudly, for by artificially rubbing the parts together In a 
dead alcoholic specimen he could produce a sound almost as 
loud as, and very closely similar to, that made by briskly and 
continuously drawing the tip of the index- finger backward!) 
and forwards m a dueclion transverse to its coarse ridges, 
over the ends of the teeth of a very fine-toothed comb. 
The apparatus, which, as in the Mymle^ is developed on 
each Bide of the body, was situated — tne scraper upon the 
Hat outer face of the basal joint of the palp-fingers , the rasp 
on the equally fiat and produced inner face of the corre- 
sponding joint of the first pair of legs. On separating these 
appendages from one another, a slightly raised and well-defined 
large ovd area of lighter coloration than the surrounding chitine 
was to be seen at the very base of the basal joint of each ; these 
arese constituted respectively the scraper the rasp ; the former 
was tolerably thickiv but regularly beset with stout, conical, 
sharp spmules curved like a tiger’s canine, only more towards 
the points, some of which terminate in a long limp hair ; Ihc 
latter crowdedly studded with minute tubercles shaped hke the 
tops of mushrooms He had met with no stridulating organs in 
this position m any scorpions besides .S', afer and its allies ; but 
in searching for them in other groups he had come to the con- 
clusion that the very peculiar armature of the trenchant edges of 
the palp- fingers in all the Androctououitf., and in some at any 
rate of the Pandinouicc (no Telrqonoidce or V>jm>oid(e had yet 
been examined), was nothing but a modification /or the same 
purpose, for the movable finger of this pair of appendages when 
in the cloBesi’ relation of apposition to its immovable fellow could 
most easily be made to grate upon it from side to side so os to 
produce a most distinct crepitating sound , but when separated 
from it ever so little appeared to be incapable of the slightest 
lateral movement. It was bis intention on his return to India to 
endeavour to determine this question, as well as many others 
relative to the species in which ihe presence of sound-producing 
apparatus had now been demonstrated byVareful oteervation 
and expenment upon livmg animals. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford. — M r. Thomas Whittaker, from the Royal College 
of Science, Di^n, has been elected to a Natural Science 
Scholarship at £rcter College. 

At Tesus College the following elections to Welsh scholarships 
have been made : — In mathematics, Mr. David Davies, from 
the Collie, Llandovery j in science, Mr, William Williams, 
from DolgelJy Granufar School 

The Commiisioiiers commenced their sittings at the Clarendon 
Hotel on Monday. The proceedings of the Comnussionen were 
of a fomial character, but Tuesday, it was understood, they 
wonld proceed to take evidence. 

Cambridge, ^The master and aenlors of GonviUe and Coins 
College Will proceed in December to elect a prmlector in cUe- 
mistiy, In succfpslon to the late Mr f^cho^d Apjo^ The 
dntlea of the preelector will be to take charge of the college 
laboratory, to prosecute original research, to instruct in chemis- 
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try the members of the college, and such members of the univer- 
Blly u the muter and seniors may from time to time direct. 

London. — The London Ladies' Educational Association 
opened its tenth scuion at University College for day lectures on 
Monday. Most of the evening lectures— intended chiefly for 
govemesKS and candidates for public eaaminations open to 
women — began a fortnight ago. In the past session of 1S76-77 
there was a decrease in the number of students u compared with 
the preceding session, in which the number had been greatly in 
»ceu of any previous >ear There wu, however, but a very 
slight diminution last year In ihe total amount of fees received, 
which rose considerably above the foriuer level, the students, as 
a rule, showmg a desire to avail themselves of a regular course 
of study by attending a larger number of classes Moreover, the 
number presenting inemseTves for examiuation showed a very 
marked increase. The range of subjccls offered to ladies in the 
coming session is fully as wide as m any preceding one, and 
comprises the langu^e and literature of England, France, Cler- 
many, and Italy ; Greek and mathematiCB, m elementary and 
advanced classes ; physiology and hygiene ; physics , Ei^lish 
history, in two classes, intended as a preparation for the Cam- 
bridge higher local examinations for women , English Constitu- 
lional History ; and history of Grecian literature and art , to 
which will be added, next term, an additional course of Modern 
History, and a course of lectures on Aichilecture Besides 
these classes, which are for ladies only, ladies arc admitted as 
regular students to Ihe following classes in the college — Anglo 
Saxon, Higher Senior Mathematics, Philosophy of Mind and 
Log ir, Folllical Economy, Jurisprudence, and Roman I^aw 
Ladles are also permitted to receive practical Instruction in 
the physical laboratory of the college, whilst the Tine Art 
Department has from Its commencement always been open to 
them. 

Manchester. — The Dalton Chemicil Scholarship has been 
awarded to Mr, C. F, Cross Mr. Cross presented an original 
investigation upon "Normal primary heptyl alcohol, and its 
derivatives " 

The Dalton Mathematical Scholarship has been awarded to 
Mr E. T LUtlewood. 

Prof. Boyd Dawkina, M A., P" R S., began on the 2jnd inst. 
a course of six museum lectures on ** Man’s place in the tertiary 
period.” These lectures are open to the pubbe at a small 
Dommal fee, 

The session of the evening classes was opened on the 15th 
inst. by an address on "The Great Masters since Handel and 
Bach, with especial reference to the form of iheir composition! ” 
The address was delivered by Mr Hecht, Lecturer on Music, 
and was illustrated by selections from the muters' works, 
performed on the pianoforte. 

Leeds — On Tuesday the foundation stone of the new York- 
shire College was laid by the Archbishop of York on the site of 
the Beecbgrovc estate, at Little Woodhouse, near Leeds, m the 
prcKDce of a large gathering of friends and subscribers to the 
undertahing. Dr, Heaton, the chairman to the council of the 
College, d»ivered a short statement in the nature of a history cf 
Ibe coUepe from its initiation end its establishment down to the 
present time, With these details our readers are already familiar. 
The cost of the lue has been 13,000/. 

Bristol. — On Saturday next, October 27, the Dean of 
Westminster will give a public address to the students of 
Univenity College, and those interested in Us success. The 
introductory lectures have been duly delivered, and m most cases 
attracted large audiences, and were well reported in local papers 

Aberdeen. — Afropoj of a recent correspondence in the Times, 
the fullowiDg fact is of some interest : — 

At a recent meeting of the Aberdeen University Court a lettef 
was read from Sir Louis Mallet, Secretary to Lord Salisbury, 
askinp what special provision the University would make for 
superintend LDff the conduct of students selected for the Indian 
Civil Service during their two years of probation. In reply, the 
court adopted a motion, ui which they resolved respectful iy to 
Infoim the Secretary of State for India that the University could 
not undertake to iDstiLale any separate or severer system of 
oversight or discipline for one class of students than for another, 
and that the present system had been found in practice to be 
perfectly eHcciual m securing the steadiness, moral training, and 
good behaviour of the students. 
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A memorial from the Univcnilly Council, asking the conr^ to 
take step! to Institute evening lectureships in sdenoe and art, 
was referred to the Senatua for a report, 

Dublin, — Prof. Emerson Reynolds will commence a coultte 
of lectures on General and Medical Chemiitry on every Tuesday, 
Thursday, and Saturday from November i to March 31 following. 
The first course of Practical Chemistry will comprise Laboratory 
instruction in Qualitative Analysis (Including Spectrum Analysis), 
commencmg in Michaelmas Term ; Volumetric and Simple 
Gravimetric Analysis, cammenclng with Hilary Term ; Organic 
Preparations and Analysis, commencing with Tnni^ Term. 
The second, or advanced, course of Practical Chemistry will 
comprise instrucllun m the higher branches of Expenmentu and 
Analytical Chemistry, and in Methods of Research. 

Prof Macslister, M.D., will commence a course of lectures on 
Zoology in November, to be continued through each term until 
the end of Jane. 

Prof. E. P Wright, M.D , will commence a course of lectures 
on the Morphology of the Cells and Tissues of Plants, and one 
on the Natural History of Algie and Fungi In November. 

Cork. — Prof. J. Reay Greene has resigned the Professorship 
of Zoology and Botany in the Queen’s College, Cork, retiring 
on a pension 1 here is, however, no vacancy, as Prof, Harkness 
will lecture the students on these subjects. ,v 

Galway. — Prof Cleland, M.D, F. R S., has resigned the 
Professorship of Anatomy m the Queen’s College, Galway, having 
been elected to the valuable Professorship of Anatomy in Glas- 
gow College, vacant by the resignation of Prof Allen Thomson 
The vacancy in the Queen’s College, Galway, will be filled up by 
H E the Lord-Lieutcnant of Ireland on October 2‘j, 

L\ncaster.— A very fine set of new buildings for the Lan- 
caster Royal Grammar School was opened on September 24. 
The buildings include a well-fitted laboratory, erected at the 
expense of W Bradshaw, Esq , placed at some distance from 
the mam building, It is a pleasant, well -lighted room, thirtv 
feet by tw eniv feet The whole school la taught phj sics, ana 
every boy will pass through a oourse of chemistry at about the 
fourth form stage. We hope the authoniiea will feel encouraged 
soon to introduce other branches of science as a regular part of 
the cuinculum. 

Amsterdam. — A university has been opened at Anutcrdam, 


SCIENTIFIC SERIALS 

Reale Istituto Lomhaido di Seunte t Letter e, Rendiconti, 
vol. K. fasc. XV. — New contribution to the cfHcacy of the elastic 
ligature m surgery, by M Scarcnrio — Gleanings in the Zoological 
^^aBeum of Pavia, by M. Favesi. — Note by M. Curtoni on the 
contents of Ins work, "Applied Geology of ihe Lombardy 
Provmce.”— On microphytcp, which produce certain dlieasea in 
plants, by M. Cattineo, — Physico-cbemical researchet on the 
different allotroptc slates of hydrogen, by M. Tommati. 

Journal de Physique, September, 1877. — From this number 
wc note the following papers : On the application of a new 
apparatUB for the determination of visual astigmatism, by M. 
JavaL — On the spectrum of the electric spark in a compressed 
gas, by A. Cazin. The author made two senes of experiments, 
one in which he simply observed the spectrum directly 1^ meam 
of the spectroscope, and the other in which he photographed the 
spectra and thus obtained more accurate results. — Experi- 
mental determination of the principal elemeuts of an optical 
system, by A. Cornu. — On the currents produced by a uquid 
passing tturough a tube, by £. Edlund — On the spectra of 
chemical compounds, by F. Moser, — On the inodes of crystalli- 
sation of water and the causes of the various aspects of ice, hj 
Raoul Pictet. — On the influence of light on the electrical resistance 
of metals, by R. Boemstcin. 

ZatschrUt fur wissenscha/tliehe Zoologie, vol. 29, part 2 (July) 
— H. Reichenbach, on the early development of the fresh- water 
crawfish, 75 pp. 3 plates. — H Ludwig, on Rhopalodlna (does 
echiuodennata) — O. Butschli, on the process of division ol 
cartda«-cells ; on the development of Paludina vivipar^. In rela- 
tion to Bobret^y'i and Lankester’s recent papers \ on the devdofr 
ment of Nieritina jluviatiiis, end on the segi^tation process aiU 
formation of the blastoderm in Nephdis vulgaris. 
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Part 3 (September), — Prof. A. Wrzesniowftki ^Warsaw), Cod- 
tribudoni to tbe nataral bUtory of the Infutona, ^7 pages, 3 
pUt», contaiDinf^ descriptions of many new species, and discus - 
slons on £?jy//nV 3 a, Ef%ttylu flaviians^ Qphrydium versatile^ ficc. 
— Marie von Chauvln, on the porter of adaptation of the larvae 
of Sa/amarfdta atra, — Zeller, on the reproduction of 
opallna (pensitic on batrachians)', z plalea. — W, Kiuz, studies on 
the leiDEEOpods, 3 plates, 


SOCIETIES AND ACADEMIES 

London 

Entomological Society, October 3 —Prof J. O. Westwood, 
M.A., F.L.S., preaidcnt, m the chair — Mr, W. L Distant 
exhibited a specimen of the ravages of DennesUs vulpinus In a 
cargo of dried hides froni China. On the arrival of the cargo in 
this country it ^as founds to be swarining with the insect in all 
stages. — Mi*. McLachlan also exhibited a piece of wood which 
had formed part of a case containing hides from Shanghai and 
which was riddled wiili borings of the larvx of the same insect. 
The president remarked that his attention had been directed 
some years ago to the depredations of this larva m a cargo of 
C k, — Prof. Westwood exhibited a drawing of the pupa of a 
species of Amhclui which swam about in water like a Natonecta 
and was remarkable for usii g iis middle legs as swimming appa- 
ratus. Prof Westwood also made remarks upon the homoiopy 
of the mouth organs in the pupie of Tnchoptera and suggrj>ted 
that the mandibles of Ihc pupa; (whidl are aborted in imago) are 
fur the purpose of enlmg their way out of the cases in which they 
undergo their transrorinaLioo, — The president next exhibited a 
small Tepidupterous insect from Lake Nyas^a with a pupa case 
of a species of Tachma from which it was supposed to have 
been bred — Prof Wcatwood next called ihe attention of the 
Society to the remarkable lepidopterous larva attached to the 
homoptcrous larva which had been banded to him by Mr Wood- 
Mason at the lost meeting and stated his belief that the relation of 
the Lepidopteron to the Homoplcron was probably one of true para- 
sitism, the former (Eptpyrops) feeding on the wax secreted by the 
latter. Mr, Wood-Mason staled that he was inclined to consider 
the Epipyrpps larva as a measmate of ihe llomopteion having 
attached itself to the latter for the sake of beinj earned about lu 
Its food-plant and having cuvtred ilielf with the waxy secretion 
for the purpose of lendenng itself incoinpicuous to US foes. — 
Prof, Westwood then exhibited a moth from Brazil which had 
been bred from a caterpillar found among the hairs of 
pome animal, — The president finally read a note from Albert 
Mialler announcing the formation of an enlomological station at 
Basle, — Mr, Meldola announced that the Longicom leslle re- 
ceived from Birkenhead and exhibited at the Iasi meeting had 
hern identified by Mr C. O. Waterhouse as Mojwhammm tUtl- 
laius^ FaU, a species inhabiiiiig the United Slates. Mr. Meldola 
also exhibited a collection of I.epidoptera formed by him in 1S75 
in Ceylon end the Nicobar Islands. —Mr. II, Go,iS exhibited a 
senes of Lycana Arum taken in the Colswolds which were 
remarkable on account of the imall size of some of the speci- 
meni| about ohe-third being below tbe average size — Mr. 
McLachlan read a piper on NohothiMima Retdi^ a remarkable 
Dew genua and species of Neuroptera from Chill pertaining to 
the tamily Panorpid^ — A paper was communicated by Mr. 
A. G. Butler on the Lepidoptera of the family lAthQSwdts in the 
tol lection of the British Museuim 

Wellington 

Philosophical Society, July 21. — Mr. W. T. L. Travers, 
F.L S., preaidcnt, in the chair, — 1 he hon Mr. Mantel] read a paper 
by Mr. J. C Crawford, F G S , oil gold found In the rocks of 
the Torania and Rimutaka ranges in the province of Wellington. 
Mr, Crawford had forwarded a specinien to Melbourne, and 
Mr. J. Chapman, tbe assayer to tbe bank of Victoria, had 
reported that the specimen wu composed of sulphate of iron, 
end ^Id at tbe rate of 1 cz. per ton. The hon. Mr, Mantel! 
eald he would like lome explanation regarding the preatncn of 
Alphate of iron. Dr, Hector stated that there must have beeu 
some mUtake, probably iron bl-sulphide was meant. He rc^ 
mlnoed the society that a greabdeal had been ^one^^rblbhctlng 
^ tountry lefeirred to by Mr. Crawford' and ihat In 1069 he 
(Dr. Hector) had communicated to the societ/ ihe i;a>ulta 
Obtained. Eighteen analyses hkd been made of qiiallz spediheBS 
^m reefs in the district ; of these only six had proved auriferous, 


varying from mere traces up to 13 dwla. per tun of gulJ, the 
richest being frem WainuiomatXj the same locality from which 
Mr. Crawford’s specimen had come. Jn his former communica- 
tion he had warned prospectors against tbe solid quart z reefs 
which traverse the sandstones and slate, as the gold at Makara 
and Terawiti appears to occur in jointed sandstones chiedy os 
dendritic films. — Capt Edwin, ILN , communicated a notice by 
Mr, J, F. Marten, of Russell, Bay of Islands, regaiding the 
occurrence of the tidal wave which took place on ^fay 11 last, 
Mr Travers said he had observed this nccurreuce in Wellington 
harbour, and that he believed Dr. Hector had taken ob'^erv^- 
tions of the rise and fall. Some years ago a similar wave was 
observed in New Zealand, after which we had news of an corth- 
uake in America, and no doubt the wave on May ii U&t was 
uc to a like cause —Dr Hector reported that tidal distiirbanqe 
on May ii had been observed on every part of tbe New Zealand 
coast, and also in Australia in the same manner, hut nut so in- 
tensely as the waves of August, iSfiS. The origin of the waves 
on that occasion was clearly trace] to a great vulcanic disturb- 
ance near the west coast of South America, and in this Instance 
a violent convulsion has also been rcpoiLed from that quarter as 
having occurred on May 10. We have not the full pariicularji 
yet, but if this date is correct the wave fell on our coast must 
have been due Lo a still earlier shock, perhaps in some other 
place, as it was first noticed at 5 A M. on the 11 ill, corresponding 
to 1 P,M of the 10th on the South American coast From this 
date must be subtracted about seventeen hnurs for the time of 
transmission of the wave across the Facific Ocean, winch would 
require that the shock should have taken place about 8 a M. on 
the 9th This tends to confirm the beltef that there is a peHod- 
iciLy in earthquakes, and that they occur independently at 
distant localities at nearly the same time He observed that a 
writer in the lost received number of Natuuk nonces this coin- 
cidence in reporting a sharp earthquake at Comrie, in Scotland, 
on May ii At Napier, where ihe engineer of the harbour 
^ork<«, Mr. Weber, niak s exact observations, the tides were 
disturbed from the llthtollic iqth. The position of Napier 
renders it peculiarly sensUivc lo oceanic oscillation” Thus on 
May 1 the highest sea ever experienced tn Nipier washed over 
the shingle spll and damaged the nils in front of the Cuuri-houRe. 
This phenomenon was only local, and attributed to a long con- 
tinuance of south-east wind, lie called aitrntion to a recent 
paper by Mr Russell, the Government Astronomer at Sydney 
Ast, Soc. N.S W , 1B76, p. 37), which states that the 
blighlefit earth shocks fell m New Zealand arc nearly always 
recorded on the tide gauges in bydiiey and NcwLaslIe, and are 
most unaccountably coincident with abnormal readings of one of 
the thermometers in the Observatory If wc had welL-plaCcl 
tide-gauges on the New Zealand coasts it is probabje the most 
in' cresting results would be obtained Every addition to the 
obs rved Tacts bearing on this subject would be valuable. The 
investigation of earthquakes would be similar to that of 
ihe mfiuence of sun-spotB recenily examined by Prof Balfour 
Stewart, in so fur that the release of pnxligioua latent 
eneigici might depend on very oliscure and tnviol ex* 
citing causes. Mr Carruthers said he did not consider 
it necessary to suppose that levenUen hour>i must elapse 
before a tidal wave due to the same cause as the South American 
earthquake would reach New Zealand, He did not think the 
earthquake caufied wave, but that both Were due to the same 
cause He thought earthquakcB were locally inlenstficd exhibi- 
tions of a great deep-seated movement of ihe floor of the ocean, 
and that if the Aoor were not in movement an earthquake, how- 
ever violent, would be uaahlc to propagate a wave for such 
distances as from Ameiica to New Zealand The intensified 
action which so often shows itself in this part of South America 
be thought was due largely to the great bend made \d ihe line i>l 
elevation of the Andes at this point, which had the effect of con- 
verting a deep-seatqfl movement of the earth’s cru<>t iiitoavio|eut 
ermhing of the surfooek Dr, Hector explained that the period 
of seventeen hours fur the transmission of a wave acrpsi the 
Pacific Ocean was derived from, observation in i86S,r wh^q ihe 
commotion of the sea extended not only to New Zealnoil and 
AustnUa, but to, Japan, Sandwich lUanda, onl th^e Cape of 
Good Hope, He agreed that earthquakes were wldAprtad 
phenomena locally intensified, but it is the strong local qonvuUhm 
that originatcB tbe oceanic waves. Such vaves could Dpt keep 
pace with a tremor propagated through the solid fiotKe of tlie 
ocean, which travels kt six- limea greater speed and gQiierUte!i 
what n termed the foned wave. The ocean wave once generated 
would take piyi) time. Dr. Newman did nut think wc had 
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jet rnfficient dita to decide on the subject The depth of the 
oceui should be conildcTed He co^d not ugree ^ith Mr. 
Carnithers that earthquakes extended over 10 lar^e an coitent of 
the ocean bed. The president said that the works of Darwin, 
Humboldt, and Mallctt on this subject, would be found interest* 
incr. He acr ed with Dr Hector that we must look outride our 
globe for the primp causes of such disturbuces, such as sun- 
spot®, influence of the moon, &c — Before the close of the meet- 
lnir> Dr. Hector dmv alLention to several exhibits on the table, 
mo e especially to an albino of the New Zealand crow {Clauco/fts 
fcfj/j/’/iil, an^l to a Tui {Prosthrmadfra tut^ Zel) with brown 
plumage A fine aeries of Crustacea from the Californian coast, 
■nd a i^elfcti n of the mce interepting fossils obtained dunng the 
past year by the Geological Oeportriient, were also exhib ted and 
explained, 

Paris 

Academy of Sciences, October 15.— M. Peligotin the chair. 
— The following papeis were read On some ap plica Lions of 
elliptic funcliona, by M. llermite — On the movements of the 
apsides of the satellites of Saturn and on the determination of 
the mass of the ring, by M. Ti^serand. — On the non-trans- 
parence of incandescent iron and platinuoi, by M Govi He 
denies the assertion that iron raised to a red or white heat 
becnmcH transparent. — Employment of lime-water to fix fatty 
acids of feed-water of boilers in engmea provided with surface- 
condensers, by M HeteL The fatty matters become fixed m 
insoluble combination s, so that the water reaching the boiler is 
neutral or even slightly alkaline, coniaining only a calcareous 
loap and free glyccrme, which is Inoffensive and non-adherent to 
the boiler. — On the ravages produced in the vines of Nurbonna s 
by the disease of anthracnose, by M. Porte. — On the employ- 
meat of colza and rape, sown in vineyards to preserve the vine 
from frost, by MM Serr^s and R^rat. These seeds are sown m 
October or November, and by May, when the frosts are most 
to be feared, the plants have grown to more than a metre in 
height, giving good protection. Wbea the frost is fairly gone 
the rape or colza is cut and the vines then grow with more vigour. 
—Reply to a former note by M Stephan on the discovery of the 
planet 174, by M. ^Valson. — On cases of reduction of Abelian 
functions to elliptic functions, by M. Hermite.— Formation of 
allylene at the expense of bromocitiapyro tartaric anhydride, by 
M. Bourgoin, — On dibromomethylcorbylamme, by M. Tcher- 
niak.— Researches on the physical constitution of the blood 
corpuscle, by M. Bechamp. He has succeeded in demon- 
strating tie separate existence of an enveloping membrane by 
nourisliirg the corpuscles m a solution of fecula. The membrane 
is thus made both mote resistant to the action of water, and more 
vuible, while retaining its osmotic propeities. The effects 
obtained m thus treating the blood ol duck, &c., are minutely 
described. — On the organic dibris contained in the quartz and 
silex of Roannais, by M. Renault — Researches on vegetable 
glycogeneiiB, by M. Jodin. InUr alia^ the constant presence of 
oeitain sugars in all champignons, proves the indepeudence of 
the glycogenic funclion, and the chlorophyllian function. 
Kdcarcbes are desirable on the influences which cause the 
aaccharimetnc quantity in leaves to vary, and the nature of 
the relatioa between these varlaliuns and the exerciM of the 
chlorophyllian function, &c. — Researches on fatty bodies intro- 
due^ fraudulently into butter, by M. Husson. — Relation 
between barometric variations and the sun's decUoation, by M. 
Poey. Low presmres follow exactly the course of the sun, 
while high pressures follow an opposite course. The observations 
were made at the Observatory of Havana. 

Geneva 

Society of Phyalca and Natural History, July 5 * — 
Soret continued the account of his researches on the polarisation 
of quartz, carried on Ln conjunction with M £d. Sarasin. A 
first series of measurements of the solar light with a spectro- 
scope having a fluorescent eye-piecc, had been extended as far ox 
the Fraunhorer line R. In the new scries, and in order to carry 
fiirtber their observatiooi on the ultra-violet part of the I 
epectnim, they operated upon the light proceeding from a strong 
inducllon discharge Issuing between two points of cadmium. 
They determined the rotatory power of the quartz for el^ht of 
the principal lines of the ultra-violet ipectnim of that metal, for 
which M. Ma>icart has given the wave-lengths, and for two llnea 
idtuated >till farther beyond. Tlieir experiments show that in 
these limits, much more extended, the law of Boltzmann is con- 
firmed ^ ver^ Batisf^ctory mantier. It appears, however, 


necessary to add a third term to his fommla, — Prof. SchU 
municated the results of hia experimenti on the conlra 
presented bv the diaphragm after its nerves have been 1 
M. H. F0I oeicribed observatiobs made by him On the orq ffb W 
the follicle which surrounds the egg of ascidlana. It has beWT 
wrongly supposed that the cellules of the follicles form paxt 0^ 
the stroma of the oviry The cellules originate in the inter; o' 
of the young eggs at the Rurface of the gertninative veaiclsi and 
traverse the whole thickness of the vitdlus to reach the surfaev 
of the ovuls and detach themselves from It. This example of £C 
singular a node of formation of the follicular cellules is unique, 
50 far as knowh. in the animal kingdom. 

August 2. — M^or £d. Pictet presented the hydrographic cliait 
of the Lake of Geneva, in its south-wpst part, from Its line 
Coppet-Hermance to the exit of the Rhflne The form of the 
bed of the lake is defined by equidistant curves of fi^c metre ■i, 
vertical distaDce. The work will be publuhed^as Uie first deve- 
lopment of an old investigation by Sir H, de la Beche. — Prnf. 
Colladon has inveiiigated new cases of lightning-stiuke, \rhic1 
has confirmed his former conclusions un the effects of llrhining 
upon trecR One of the determining causes of a stroke of lightning 
on a tree is the neighbourhood of a spiing or of a subtemneoD 
sheet of water. That cause acts more powerfully than the reUtivf 
height of different trees. He shows that most of the metallic 
wires used as lightning conductors are too slender ; he calculates 
that they ought to have a s^lion of at least 500 square nulli- 
metres, 
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